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In  the  present,  as  in  the  three  preceding  editions  of  this  book, 
many  additions  have  been  made,  much  obsolete  matter  has  been  ex- 
punged, and  some  of  the  chapters  have  been  rearranged  as  well  as 
expanded.  At  present  there  is  scarcely  a  page  of  the  late  Dr  Fagge's 
work  as  he  left  it  at  the  time  of  his  premature  death,  in  November, 
1883.  Perhaps  the  passages  least  altered  are  those  describing  the 
anatomy  of  Enteric  Fever,  the  clinical  account  of  Variola  and  Scar- 
latina, the  course  of  malarial  fever,  the  description  of  Neuralgia  and 
Migraine,  of  Apoplexy  and  Hemiplegia,  of  Paraplegia  from  com- 
pression  and  of  Epilepsy,  the  account  of  Bronchitis,  Emphysema  and 
spasmodic  Asthma,  and  the  description  of  chronic  Bright^s  disease. 

For  the  chapters  on  disease  of  the  Heart  and  for  those  on  affec- 
tions of  the  Skin  I  am  entirely  responsible,  as  also  for  the  sections  on 
the  (Esophagus,  on  Actinomycosis,  Acromegaly,  Beri-beri,  Sweating 
Sickness,  Rubella,  Peripheral  Neuritis,  Friedreich's  Ataxia,  Thomsen's 
disease.  Syringomyelia,  Insular  Sclerosis,  certain  disorders  resembling 
Chorea,  and  diseases  of  the  Pancreas  and  Spleen. 

The  introductory  sections  on  general  pathology  and  those  on 
Diabetes,  Rheumatism,  Osteo-arthritis,  and  Gonorrhoeal  Synovitis,  on 
Influenza,  Enteric  Fever,  Diphtheria,  and  Pneumonia,  on  Typhlitis, 
Myxoedema,  Dysentery,  and  Colitis,  the  chapters  on  Hepatic  disorders, 
on  Anaemia  and  Phthisis,  on  Intestinal  obstruction,  on  spastic  and 
atrophic  Paralysis  and  Tabes,  and  on  the  methods  of  Percussion  and 
Auscultation  of  the  chest,  have  all  been  more  or  less  re -written 
for  the  present  edition. 

I  have  endeavoured  to  make  the  contents  of  each  chapter,  the 
head-lines  of  pages  and  of  paragraphs,  and  the  arrangement  and 
sequence  of  subjects  more  uniform,  and  therefore  more  convenient  for 
students.  A  short  historical  sketch  begins  the  more  important  chapters, 
and  is  followed  by  the  clinical  symptoms  and  course,  the  diagnosis,  the 
anatomy,  the  natural  history  and  aetiology,  ending  with  the  prognosis 
and  the  treatment,  both  preventive  and  curative.  I  do  not  apologise 
for  the  historical  and  etymological  notes  and  quotations,  and  wish  that 
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more  space  could  have  been  given  to  them,  for  I  believe  that  to 
know  a  subject  thoroughly  we  must  learn  how  the  knowledge  we  now 
possess  has  been  obtained.  I  have  added  much  and  omitted  some- 
thing from  the  sections  on  treatment,  but  have  designedly  not  given 
prescriptions  ''good  for''  this  or  that  disorder;  nor  have  I  attempted 
to  help  diagnosis  by  tabular  opposition  of  symptoms,  which  appears  to 
me  to  be  always  imperfect  and  often  misleading.  As  much  as  possible 
I  have  tried  to  depend  on  my  own  experience  for  the  statements  made, 
and  have  noticed  the  instances  in  which  I  have  been  obliged  to  take  the 
account  of  rare  or  exotic  diseases  on  the  authority  of  other  ^\Titers. 

Throughout  both  volumes  "  the  writer"  stands  in  lieu  of  the  first 
personal  pronoun ;  and  the  initials  C.  H.  F.  denote  that  the  case  or 
foot-note  immediately  preceding  them  belongs  to  the  late  Dr  Fagge. 

In  conclusion,  I  must  express  my  obligations  to  many  old  pupils 
and  other  medical  friends  who  have  drawn  my  attention  to  misprints 
or  obscurities  or  misstatements  in  the  last  edition,  and  to  hope  that  I 
may  be  favoured  by  such  valuable  criticism  on  the  present.  It  is 
difficult  in  so  long  a  work — which  can,  moreover,  only  be  written  in 
intervals  liable  to  interruption — to  avoid  these  errors  entirely.  But 
I  was  so  fortunate  as  to  obtain  the  acute  and  accurate  supervision 
in  reading  for  the  press  of  my  friend  John  Cavafy,  late  senior 
physician  to  St.  George's  Hospital;  and  so  unfortunate  as  to  lose 
that  assistance,  and  his  long  and  highly  valued  friendship,  by  his 
sudden  and  lamented  death.  This  happened  when  the  chapters  on 
Cardiac  Disease  were  passing  through  the  press,  and  from  that  point 
1  have  been  indebted  to  the  generous  help  of  a  friend  as  old  and  as 
highly  valued,  Dr  Payne,  consulting  physician  to  St.  Thomas's 
Hospital,  who  has  most  kindly  added  to  his  self-imposed  task  that  of 
frequent  and  judicious  advice  on  many  subjects,  particularly  in  the 
latter  portions  of  the  book. 

P.  H.  P.-S. 

Brook  Street,  London  ; 

August,  1901. 

%*  The  publishers,  Messrs  Churchill,  have  thought  it  desirable  to 
issue  the  present  volume  at  once.  The  second  volume  is  already  in  the 
press,  and  will,  unless  unforeseen  accident  prevent,  be  ready  for  publication 
by  the  end  of  the  year. 
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ASISTOTLB. 

D^finUion  of  medicine  and  of  disease — Nosology :  organic  and  functional  diseases 
— pathological  anatomy  and  dinical  characters  as  bases  of  nosology — 
Diagnosis — symptoms  and  diseases — symptoms  and  physical  signs — General 
j!^  Oology :  exciting  and  predisposing  causes  of  disease  ^natural  history  of 
Disease — General  Prognosis — General  Prophylaxis  and  Therapeutics — Classi- 
f  cation — Nomenclature — Plan  and  arrangement  of  the  present  ivork. 

Medicine,  Ars  m^dendiy  Ars  valetudinis,  is  the  art  of  detecting,  of 
relieving:,  and  of  preventing  diseases. 

Preventive  Medicine,  as  applied  to  preserving  the  health  of  the  com- 
munity, fonns  a  separate  branch  of  the  Art  best  called  Htgibnics,  and  in  its 
relation  to  government  is  known  as  State  Medicine.  As  applied  to  pre- 
serving individuals  from  diseases  it  will  find  its  place  in  several  parts  of 
the  present  work  mider  the  name  of  Prophylaxis.  It  depends  upon  our 
knowledge  of  the  causes  and  origin  of  each  malady. 

Curative  Medicine,  or  Therapeutics,  includes  not  only  the  application 
of  means  which  entirely  remove  the  disease,  and  without  which  it  would 
continue,  but  also  the  far  more  frequent  cases  in  which,  without  directly 
overcoming  the  malady,  its  course  is  guided  in  the  most  favourable  manner 
toward  recovery,  and  those  moreover  in  which,  although  the  disorder 
cannot  be  arrested,  its  progress  is  retarded  and  its  pain  relieved.  La 
mMedne  gu^rU  quelquefois,  die  soulage  souveivt,  elle  console  toujours. 

This  art  of  mitigating  the  sufferings  and  of  more  or  less  directly  saving 
the  lives  of  the  sick,  is,  like  all  arts,  empirical  and  individual, — that  is  to 
say,  it  goes  upon  experience,  and  is  concerned  more  with  the  patient  than 
with  the  disease.  The  physician  deals  with  cases  severally.  Nevertheless 
it  rests  on  a  scientific  basis :  first  on  knowledge  of  the  several  disorders  of 
the  human  body  and  of  the  natural  functions  from  which  they  are  devia- 
tions— Pathology ;  and  secondly,  on  knowledge  of  the  various  means, 
mechanical,  physical,  chemical,  and  vital,  by  which  the  morbid  structures 
and   functions  may  be  influenced — Pharmacology,   in   the   most  extended 
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sense  of  the  word.  Inasmuch  as  our  knowledge  on  both  sides  is  very  im- 
perfect, we  depend  on  the  results  of  experience  to  correct  our  conclusions 
and  to  reprulate  our  future  methods. 

The  practice  of  medicine,  then,  is  an  art,  controlled  by  experience, 
guided  by  individual  skill  and  insight,  but  resting  upon  the  science  of 
pathology,  or  the  natural  history  of  diseases,  as  its  basis ;  and  on  an  exact 
acquaintance  with  their  origin,  immediate  and  remote,  their  physiological 
course,  and  their  natural  termination. 

The  art  of  medicine  has  been  compared  to  the  art  of  watch-mending, 
to  the  art  of  war,  and  to  the  art  of  education  ;  but  perhaps  the  best  illustra- 
tion of  its  scope  and  methods  is  the  art  of  navigation,  which  depends  on 
scientific  principles,  but  consists  in  the  application  of  science  to  individual 
and  varying  conditions,  guided  by  natural  acumen,  and  controlled  by  long 
experience. 

The  present  work  attempts  to  deal  with  both  branches  of  Medicine, 
its  principles  and  its  practice.  By  an  arbitrary  but  useful  convention 
external  injuries  and  diseases  which  are  chiefly  curable  by  operations  are 
separately  dealt  with  as  Surgical  Patholog}'  and  Therapeutics ;  and  the 
diseases  peculiar  to  women,  as  well  as  those  incident  to  the  eye  and  ear, 
are  also  treated  of  in  modern  times  by  special  treatises. 

Disease. — The  only  definition  of  disease  that  can  stand  criticism  is — 
the  opposite  of  health,  a  disorder  of  the  body  in  the  whole  or  in  it«  parts, 
which  causes  pain  or  shortens  life. 

In  truth,  both  Disease  and  Health  are  incapable  of  precise  definition, 
because  they  are  not  scientific  terms.  Tliey  are  descriptive,  popular,  and 
subjective.  "  Dis-ease  "  is  discomfort.  Whatever  causes  bodily  uneasiness, 
or  whatever  by  experience  will  sooner  or  later  cause  it,  whatever  interferes 
with  our  bodily  functions,  whatever  tends  to  death,  is  disease.  Health  is 
the  opposite  condition  of  comfort,  ease,  and  ability  to  eat,  sleep,  move, 
and  perform  the  other  functions  of  life. 

Diseases  have  only  this  in  common,  that  they  all  interfere  with  comfort 
or  shorten  life.  There  is  no  common  cause  for  the  pains  of  inflammation, 
of  childbirth,  and  of  mechanical  injury. 

Regarded  apart  from  our  feelings  no  line  can  be  drawn  between  health 

and  disease.     Pathology  is  only  physiology  under  various  disturbing  causes. 

Decay  and  death  are  as  much  physiological  events  as  birth  and  life. 

t       All  diseases  imply  two  things — an  exciting  cause,   qtiidquid  irriMna^ 

,' mechanical,  thermal,  cliemical,  parasitic,  infective,  or  of  unknown  nature;. 

■and  a  reacting  living  organism,  quidquid  irritnhih.     Stone  in  the  bladder 

'  is  not  a  disease  till  it  causes  symptoms  by  exciting  reaction.     The  severest 

injuries,  the  most  violent  poisons,  produce  no  disease  in  a  corpse. 

There  is  a  tendency  after  disturbance  to  return  to  the  previous  con- 
dition, if  the  equilibrium  has  not  been  too  far  upset.  This  tendency  has 
been  called  Vis  mediratrir  Natura- ;  but  there  is  no  evidence  of  the 
existence  of  such  a  force,  which  is  contrary  both  to  Philosophy  and  to  Theo- 
logy. Indeed,  the  so-called  "  efforts  of  Nature  "  often  aggravate  instead 
of  cure  the  mischief.     Our  mortal  bodies  are  not  made  to  last  for  ever. 

It  is  clear  that  if  disease  is  not  a  single  state,  nor  the  result  of  a  single 
cause,  it  cannot  be  removed  by  any  single  method,  or  on  any  universal 
principle.  Hence  all  ''  Systems "  of  Medicine,  like  all  "  Universal  reme- 
dies," are  of  necessity  false.  latro-mechanical  and  iatro-chemical  schools, 
Brunonian  and  Antiphlogistic   theories,   Allopathy   and   Homoeopathy,   arc 
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all  equally  unreaaonable ;  not  wrong  solutions  of  a  scientific  problem,  but 
ignorant  answers  to  an  absurd  question. 

The  art  of  medicine,  therefore,  is  not  concerned  with  Disease  in  the 
abstract,  but  with  separate  diseases,  with  pains  and  discomforts,  the  cause, 
seat,  and  origin  of  which  the  physician  seeks  to  detect,  and,  if  possible,  to 
cure  in  each  case — iarpivu  yap  koO'  tKaara, 

Diseases  and  nosology, — Since  diseases  are  of  diverse  nature,  so  that 
they  vr^  not  mutually  comparable,  it  is  plain  that  a  scientific  classification 
of  them  is  impossible.  Hence  there  is  little  left  of  the  importance  for- 
merly attached  to  Nosology,  i.  e,  the  right  nomenclature,  d^nition,  and 
classification  of  diseases. 

It  may,  however,  still  be  asked — and  the  inquiry  is  not  without  a  prac- 
tical bearing — ^whether  in  naming  and  classifying  diseases  we  should  do 
so  according  to  their  causes^  their  character  as  physiological  processes,  the 
structural  changes  they  produce,  or  the  symptoms  by  which  we  recognise 
them  during  life. 

The  first  is  the  most  satisfactory  basis,  for  it  is  fimdamental.  When 
we  define  scabies  as  the  effects  of  the  presence  of  an  acarus  in  the  skin,  or 
"  dropt  wrist "  as  paralysis  from  lead,  we  know  the  most  important  points 
at  once,  the  leading  indications  for  prevention  and  for  cure. 

But  our  knowledge  is  far  too  imperfect  to  render  an  aetiological  classi- 
fication possible. 

A  pathological  arrangement  is  almost  as  hopeless,  for  in  many  cases  we 
are  ignorant  of  the  physiological  derangements  which  are  taking  place,  and 
the  long  list  of  ''  inflammations  "  includes  very  diverse  diseases. 

What  has  in  modem  times  been  called  a  pathological  basis  of  diseases  is 
not  one  of  processes,  but  of  results.  It  is  really  based,  not  on  morbid  physi- 
ology, but  on  morbid  anatomy.  During  the  present  century  the  utmost 
zeal  has  been  devoted  to  the  search  for  organic  lesions  in  the  dead  body, 
and  to  tracing  the  relations  between  such  changes  after  death  and  states 
of  iU-health  during  life.  Many  anatomical  lesions  have  been  thus  dis- 
covered, which  were  unknown  to  the  physicians  of  former  ages ;  and  many 
of  these  can  be  recognised  without  difficulty  by  skilled  observers,  even 
though  the  patient  is  unaware  of  their  existence. 

On  the  other  hand,  there  is  a  not  inconsiderable  number  of  disorders 
which  force  themselves  into  notice  by  the  pain  or  discomfort  they  occasion, 
and  which  may  in  some  cases  destroy  life ;  and  yet  after  death  all  the 
organs  and  tissues  seem  to  be  unaltered,  even  when  they  are  examined 
with  the  highest  powers  of  the  microscope  and  by  every  chemical  test  that 
can  be  devised. 

After  taking  due  account  of  toxic  discMrders — ^from  mineral  poisons  and 
from  products  of  animal  and  vegetable  secretion  or  decomposition — there 
still  remain  defects  of  se(»«tion,  of  movement,  and  of  innervation,  which  we 
must  regard  as  purely  fimctional. 

But  although  we  may  still  distinguish  between  organic  or  structural 
diseases  attended  with  recognisable  morbid  changes,  and  functional 
diseases  in  which  no  such  lesions  can  be  foimd,  yet  the  progress  of  science 
is  continually  transferring  maladies  from  the  latter  to  the  former  class. 
So  that  the  distinction  between  functional  and  organic  disorders  is,  though 
convenient,  not  fundamental. 

In  both  cases  the  "  disease  "  is  the  condition  of  the  living  patient,  the 
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pathologioal  process,  the  derangement  of  the  functions,  and  thus  includes 
the  ''  s3rmptom8  "  (which  are  generally  the  most  obvious  phenomena  in  the 
living  patient,  and  which  used  themselves  to  be  called  diseases)  and  the 
anatomical  lesion,  if  known,  which  underlies  them. 

Hence,  as  knowledge  improves,  what  was  a  *'  disease "  becomes  a 
**  S3rmptom,"  and  what  was  an  anatomical  lesion  becomes  the  evidence  of  a 
pathological  process.  Dropsy,  jaundice,  apoplexy,  paralysis,  are  terms 
which  now  denote  only  the  first,  not  the  final  stage  of  diagnosis.  Phthisis, 
which  at  first  meant  "  wasting,"  afterwards  meant  a  special  anatomical 
lesion  of  the  lungs,  and  now  means  the  whole  i^3rsiological  process,  includ- 
ing structural,  functional,  and  symptomatic  disorders  which  are  the  result  of 
infection  by  a  microscopic  plant. 

It  is  not  necessary  that  every  disease  should  be  defined  alike ;  in  scabies 
the  fundamental  character  is  the  presence  of  a  special  cause,  in  aneurysm 
it  is  an  anatomical  lesion,  in  chorea  it  is  a  series  of  disordered  functions. 
Whenever  a  group  of  clinical  cases  can  be  traced  to  a  single  structural 
change,  this  should  be  regarded  as  the  most  essential  element  in  the 
definition  of  the  disease,  and  it  should,  if  possible,  furnish  the  name.  But 
if  the  effects  of  several  lesions  are  identical,  so  that  they  are  clinically 
undistinguishable  from  one  another,  it  is  better  to  retain  a  common  desig- 
nation. Such  an  arrangement  may  be  regarded  as  provisional,  but  it  is 
likely  to  be  needed  for  many  years  to  come. 

Diagnosis. — ^Until  we  have  traced  a  disease  to  a  definite  organic  lesion 
we  can  seldom  be  sure  that  cases  which  seem  to  be  identical  are  really  so ; 
and  upon  their  real  identity  depends  all  certainty  of  knowledge  as  to  their 
cure.  This  is  anatomical  diagnosis,  the  determination  of  the  sort  or  natiure 
of  the  lesion,  and  of  its  seat. 

Again,  until  we  know  the  origin  of  the  structural  lesion  we  cannot  tell 
how  to  guard  against  its  production,  i.  e,  how  to  prevent  the  whole  process 
which  we  call  the  disease.  This  is  setiological  diagnosis,  the  determina- 
tion of  the  causes  of  the  lesion. 

The  process  by  which  we  give  a  name  to  a  case  is  one  of  analysis ;  and 
in  some  cases  we  can  carry  this  process  further  than  in  others.  A  complete 
diagnosis,  such  as  "  variola,"  "  syphilitic  iritis,"  "  glioma  of  the  left  lobe 
of  the  cerebellum,"  includes  recognition  of  the  characteristic  symptoms,  of 
the  anatomical  leaion  in  its  seat  and  structure,  and  of  the  origin  of  the 
whole  morbid  process.  Nevertheless,  to  say  that  a  patient  has  '*  hepatic 
ascites,"  though  an  incomplete  diagnosis,  is  sometimes  more  accurate  than 
to  say  that  he  has  "  cirriiosis  of  the  liver,"  for  we  cannot  always  exclude 
perihepatitis,  or  cancer,  or  gummata.  To  define  a  cerebral  case  aa  one  of 
"  hemiplegia  ■"  is  sometimes  more  accurate  than  to  caU  it  "  cerebral  em- 
bolism." Yet  when  we  can  be  practically  sure  that  cirrhosis  of  the  liver  or 
that  softening  of  the  brain  is  present,  it  is  obviously  better  to  name  such 
cases  according  to  their  anatomical  lesions. 

The  phenomena  which  are  spoken  of  as  symptoms  are  parts  of  the 
disease  to  which  they  belong,  no  less  than  the  lesion,  or  the  specific  cause, 
or  whatever  else  is  taken  as  its  main  characteristic.  It  is  true  that,  when 
they  enable  us  to  infer  the  existence  of  a  hidden  morbid  change,  we 
are  working  back  from  effects  to  their  cause;  but  this  only  shows  that 
the  term  symptom  is  a  relative  one.  So  long  as  we  are  unable, 
either  during  life  or  after  deaUi,  to  discover  any  cause  for  a  set  of 
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Qlinical  phenomena,  thej  certainly  are  not  symptoms,  for  they  indicate 
nothing.  There  can  be  no  symptom  until  the  disease  of  which  it  is  a 
symptom  is  discoyered.  As  the  process  of  analysing  a  case  or  a  group 
of  cases  advances,  the  name  which  we  apply  is  rightly  changed  at 
eivery  step ;  and  each  "  disease  "  becomes  in  its  turn  a  *'  symptom  **  of 
the  disease  which  imderlies  it.  Itching  was  once  hardly  distinguished 
from  the  itch;  afterwards,  when  the  characters  of  the  eruption  of  scabies 
were  made  out,  itching  was  looked  on  as  a  symptom,  and  the  eruption  was 
the  disease;  now  that  the  sarcoptes  has  been  discovered,  the  eruption  is 
itself  reduced  to  a  symptom. 

If,  however,  the  analysis  is  always  arrested  at  a  certain  point,  it  is 
absurd  to  say  that  the  ultimate  fact  in  such  cases  is  "  only  a  83rmptom.'' 
So  far  from  hesitating  to  classify  clinical  symptoms  as  diseases  when  we 
are  unable  to  trace  them  to  their  causes,  it  is  to  be  wished  that  we  had 
a  more  complete  supply  of  suitable  names  denoting  fimctional  disturbance, 
without  deciding  on  its  origin.  Suck  ''  clinical  nomenclature "  is  most 
important  in  returning  ''  causes  of  death  "  in  certificates,  for  we  can  be  sure 
of  acute  paraplegia  or  ascites,  but  cannot  without  an  autopsy  be  sure  of 
myelitis  or  gumma  of  the  liv^.  *^  Apoplexy  "  is  often  truer  than  "  cerebral 
huemorrhage,"  cardiac  disease  than  fatty  degeneration  of  the  heart,  and 
abdominal  cancer  than  carcinoma  of  the  head  of  the  pancreas. 

Even  when  we  understand  the  whole  pathology  of  a  case,  and  when  the 
clinical  phenomena  which  characterise  it  are  rightly  called  symptoms,  the 
distinction  between  them  and  the  anatomical  lesion  is  often  arbitrary. 
Thus,  in  acute  tuberculosis,  if  the  ophthalmoscope  discovers  a  tubercle  in 
the  choroid  membrane  of  the  patient's  eye,  it  is  called  a  symptom ;  but  the 
disease  itself  is  anatomically  only  a  multitude  of  precisely  similar 
tubercles.  So,  again,  the  enlarged  liver  of  mitral  disease,  the  nodes  of 
syphilis,  the  swollen  joints  of  rheumatism,  belong  in  strictness  to  the 
pathological  anatomy  of  these  several  complaints.  Nor,  if  we  would  be 
l^cal,  can  we  stop  even  here;  the  same  thing  must  be  said  of  all 
cutaneous  eruptions,  down  to  the  rose-rash  of  enteric  fever. 

On  the  other  hand,  in  the  case  of  a  functional  disorder,  to  speak  of  the 
clinical  phenomena  as  symptoms  is  really  to  reduce  the  ^'  disease  "  itself 
to  a  mere  name. 

Symptoms  and  signs, — Symptoms  may  be  divided  into  two  classes. 
Some  of  them  are  '^  subjective ;"  that  is,  they  are  appreciable  by  no  one  but 
the  patient,  so  that  our  knowledge  of  them  rests  solely  on  his  statements. 
Others  are  "objective;"  that  is,  they  can  be  directly  observed  by  other 
persons,  even  when  the  patient  himself  is  unconscious. 

Subjective  symptoms  are  open  to  fallacy.  They  can  often  be  feigned 
by  one  who  desires  to  deceive.  Moreover  their  severity  depends  upon  the 
individual  in  whom  they  occur :  one  man  will  take  no  notice  of  a  pain  which 
would  drive  another  to  his  bed.  In  the  former  case  one  must  be  careful  not 
to  overlook,  in  the  latter  not  to  assume,  the  presence  of  disease.  Yet 
constant  attention  must  be  paid  to  subjective  symptoms,  for  they  often 
yield  information  which  can  be  obtained  in  no  other  way. 

The  physician  elicits  physical  signs  by  examining  the  patient's  body 
with  hands,  eyes,  and  ears.     Until  the  time  of  Auenbrugger,  Corvisart,  and  ^ 
Laennec,  he  could  do  little  more  than  feel  the  pulse  and  look  at  the 
tongue.    Then  came  the  discoveries  of  percussion  and  of   auscultation, 
which  gave  to  the  diagnosis  of  diseases  a  precision  undreamt  of  before.     It 
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was  natural  that  those  who  introduced  the  new  methods  should  endeavour 
to  mark  their  value  by  giving  a  special  name  to  the  indications  afforded 
by  them.  And  thus  it  became  usual  to  speak  of  ''physical  signs"  as 
opposed  to  "  symptoms/'  In  reality,  however,  the  distinction  is  untenable. 
A  raised  temperature,  an  internal  squint,  albumen  in  the  urine,  are  all 
'^  physical  signs,''  no  less  than  a  cardiac  murmur  or  a  dull  percussion-note ; 
and  small  crepitation  is  as  much  a  symptom  as  rusty  sputa. 

This  may,  however,  be  said,  that  physical  signs,  usually  so-called,  which 
are  obtained  by  p^x^ussion  and  auscultation,  are  signs  only  of  physical, 
not  of  pathological,  conditions,  whereas  paralysis,  pyrexia,  jaundice  are 
signs  of  physiological  (i.  e,  pathological)  procesaes. 

It  is  misleading  to  call  a  particular  symptoin  ''  pathognomic,''  as  if  it 
bore  so  close  a  relation  to  the  disease  that,  whereas  all  the  rest  of  the  sym- 
ptoms afford  only  presumptive  indications  of  its  presence,  this  one  proves  it 
absolutely.  No  symptom  and  no  sign  leads  straight  to  a  diagnosis  and 
renders  investigation  unnecessary. 

In  order  to  make  a  successful  diagnosis  we  must  never  make  a  hasty 
one.  In  many  cases  a  first  glance  shows  us  that  a  patient  is  the  subject 
of  phthisis,  of  syphilis,  or  of  cirrhosis;  but  even  then  other  concomitant 
conditions  may  be  overlooked  unless  we  methodically  examine  the  several 
organs.  We  must  give  primary  importance  to  direct  objective  symptoms, 
"  physical  signs  "  included ;  but  we  must  not  neglect  the  general  aspect 
of  the  patient,  nor  the  probabilities  afforded  by  knowledge  of  his  occupa- 
tion, previous  life,  and  family  history.  First  thoughts  and  third  are  usually 
best.  We  must  often  be  content  with  a  preliminary  diagnosis  of  "  organic 
disease  of  the  brain,"  "  hepatic  dropsy,"  or  '*  acute  paraplegia,"  and  make  it 
more  precise  as  the  case  develops  itself.  Ultimately  we  should  aim  at  a 
complete  diagnosis  in  every  case,  i,  c.  one  which  includes  the  organ  and  part 
of  the  organ  affected,  the  nature  of  the  disease,  and  its  origin. 

iETiOLOGT. — The  real  causes  of  diseases  are,  for  the  most  part,  un- 
known. True,  there  is  often  little  difficulty  in  perceiving  that  an  illness 
has  been  preceded  by  some  definite  change  in  the  outward  circumstances 
of  the  patient;  he  may  have  been  exposed  to  cold,  he  may  have  eaten 
imwholesome  food,  he  may  have  been  over-excited  or  over-fatigued ;  and  he 
naturally  calls  this  the  cattse  of  the  disease.  But,  on  further  consi- 
deration, it  appears  that  people  often  go  through  weather  no  less  incle- 
ment, indulge  ^eir  appetites  as  foolishly,  and  have  their  mental  and  bodily 
powers  strained  as  much,  without  being  attacked  by  the  same,  or  indeed 
by  any  disorder.  We  must,  then,  assume  that  some  Other  cause  has  also 
been  in  operation.  This  may  act  in  two  wa3rB:  it  may  combine  with  the 
exciting  cause  to  produce  the  disease  in  those  who  fall  ill,  or  it  may 
coimteract  the  operation  of  the  exciting  cause  in  those  who  remain  well. 
But  we  generally  assume  that  all  such  causes  have  a  positive  rather  than  a 
negative  action,  and  group  them  together  as  **  predisposing  causes,** 

There  are,  however,  some  apparently  predisposing  causes  of  diseases 
which  do  not  operate  in  either  of  the  ways  just  mentioned.  A  complaint 
may  affect  persons  at  a  particular  age,  merely  because  at  that  age  they 
are  more  exposed  to  the  action  of  the  exciting  cause.  Thus  scalds  and 
bums  are  particularly  frequent  among  young  children ;  while  scalds  of  the 
throat  from  drinking  hot  water  from  a  kettle  soarcely  occur  in  grown-up 
persons.     On  the  other  hand,  young  men  are  much  more  liable  t^  break 
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their  limbs  than  are  women  or  old  men.  Such  differences  arise,  not  from  a 
predisposing  influence  of  one  period  of  life,  nor  from  a  counteracting  influ- 
ence of  another  period,  but  from  infants  being  ignorant  of  the  effects  of 
heat,  and  from  men  at  their  prime  being  obliged  to  work  \mder  exposure  to 
accidents.  So  again,  if  general  paralysis  and  locomotor  ataxy  and  many 
other  diseases  of  the  nervous  centres  are  more  frequent  in  men  than  in 
women,  the  reason  may  be  that  more  men  than  women  come  under  the 
operation  of  the  exciting  causes  of  these  complaints,  such  as  mental 
excitement,  sexual  excesses,  drink,  and  above  all  syphilis. 

The  most  obscure  of  predisposing  causes  are  those  which  are  commonly 
included  under  the  term  "  idiosyncrasy."  For  example,  in  certain  persons 
nettle-rash  is  produced  by  strawberries,  and  in  others  the  odour  of  cats 
excites  asthma.  In  such  cases  the  exciting  cause  is  obvious,  and  we  must 
regard  as  predisposing  causes  the  conditions,  whatever  they  may  be,  which 
lead  to  its  effect  upon  one  person  and  not  on  another.  But  of  these  con- 
ditions we  are  altogether  ignorant. 

In  some  cases  predisposition  seems  to  be  unnecessary.  The  presence 
of  the  acarus  in  the  skin  is  the  sole  and  efficient  cause  of  scabies,  and  needs 
nothing  more  than  a  normal  human  skin  to  produce  the  lesions  and  the 
symptoms  which  make  up  the  disease  scabies.  Yet  even  here  it  appears 
that  certain  abnormal  conditions,  as  typhus,  and  perhaps  other  febrile  states, 
counteract  the  ordinary  operation  of  the  irritant.  Again,  contact  with 
another  is  the  constant  precedent  of  every  case  of  variola,  yet  here  again  a 
previous  attack  renders  the  organism  **  refractory  "  to  the  normal  opera- 
tion of  the  contagion.  That  grown  people  are  little  susceptible  to  measles 
is  probably  explained  by  most  of  them  having  already  had  it. 

Hereditary  predisposition  to  certain  diseases  is  undoubted,  but  the 
limits  of  its  action  are  difficult  to  define.  Gout,  phthisis,  and  haemophilia 
are  certainly  hereditary,  but  not  always.  Syphilis  is  not  hereditary  in  th^ 
same  sense,  but  is  caught  by  the  foetus  from  the  parent.  It  does  not  there- 
fore furnish  an  instance  of  inheritance  of  an  acquired  character  which 
biologists  have  been  driven  to  seek  in  Pathology ;  and  in  the  case  of  both 
gout  and  tubercle  it  is  rather  the  innate  proclivity  to  the  disease  or  lack  of 
power  of  resistance  to  its  attacks  which  is  transmitted  from  parent  to  off- 
spring, than  the  acquired  disease  itself. 

If  we  attempt  to  classify  diseases  by  their  causes,  we  may  put  first 
those  which  are  due  to  the  presence  of  animal  or  vegetable  parasites,  both 
such  as  act  mechanically  by  their  presence  as  irritants,  and  those  minute 
parasitic  plants  which  multiply  excessively  and  fill  the  whole  organism  that 
they  invade  with  swarms  of  microphytes.  In  many  cases  diseases  are 
infectious  where  no  such  parasites  have  been  detected,  but  these  are  no  less 
strictly  dependent  on  a  previous  case,  which  furnishes  the  necessary  con- 
tagion. 

Next  may  be  placed,  from  an  aetiological  point  of  view,  those  disorders 
which  are  the  direct  result  of  chemical  poisons^  the  paralysis  caused  by 
lead,  the  delirium  of  beUadonna  poisoning,  the  tremors  of  workers  in 
mercury,  the  fatty  degeneration  caused  by  phosphorus.  In  these  cases 
the  effects  are  very  uniform  in  character,  and  depend  in  degree  upon  the 
dose  of  the  poison,  with  little  reference  to  the  recipient. 

Next  we  may  put  dietetic  diseases,  as  cirrhosis  of  the  liver  and  delirium 
tremens,  which  are  caused  by  spirit  drinking.  Here,  although  the  cause  is 
true  and  constant,  its  effect  depends  upon  something  in  the  individual,  for 
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some  drunkards  die  rapidly  from  the  effect  of  intemperance  on  the  brain, 
others  more  slowly  from  its  effect  on  the  liver,  and  others  escape  both. 

The  action  of  cold  is  still  less  constant.  Exposure  to  weather  pro- 
duces in  one  man  rheumatic  fever,  in  another  bronchitis,  in  a  third 
pleurisy  or  pneumonia,  so  that  we  cannot  predict  what  disease  will  be 
produced  by  the  cause,  or  whether  any  at  all. 

The  remaining  '^  causes  "  of  disease  are  so  vague  and  uncertain  in  their 
action  that  we  must  suppose  that  some  peculiar  combination  of  conditions 
is  needful  to  produce  the  morbid  effect,  and  that  of  one  or  more  of  these 
conditions  we  are  ignorant. 

When  we  cannot  assign  any  probable  cause  for  a  disease  we  often  call 
it  "  idiopathic,"  "  primary,"  or  "  spontaneous;"  meaning  that  so  it  appears 
to  be  until  its  true  aetiology  is  ascertained. 

A  small  setiological  group  of  diseases  consists  of  those  which  are  the 
result  of  defect  of  formation,  as  cyanosis  from  congenital  disease  of  the 
heart.  Possibly  some  forms  of  paralysis  are  due  to  imperfect  development 
of  the  cord. 

A  larger  group  includes  those  which  depend  upon  various  senile  degenera- 
tions of  the  tissues  and  organs.  But  many  of  these  changes  which  occur  as 
the  result  of  ordinary  wear  and  tear  in  most  persons  above  a  certain  age 
may  also  be  found  in  those  much  younger,  in  whom  excessive  strain  has 
prematurely  produced  the  same  effects. 

One  mode  of  origin  of  diseases  is  in  slight  perversions  of  physiological 
functions,  at  first  occasional,  then  frequent,  and  at  last  constant,  \mtil 
structural  changes  at  length  ensue.  Disease  of  the  heart  and  aorta  from 
muscular  strain,  emphysema  from  chronic  bronchitis  originating  in  an 
occasional  cough,  and  gutta  rosea  from  frequent  flushing  of  the  face,  are 
examples  of  this  process  (see  the  writer's  Lumleian  Lectures  on  iEtiolog}% 
pp.  22—28). 

On  the  whole  it  may  be  said  that  the  cause  of  diseases  is  more  con- 
fidently assigned  by  the  patient  than  by  the  physician.**^ 

When  degenerative,  developmental,  contagious,  parasitic,  toxic,  and 
traumatic  diseases  are  excluded,  there  remain  by  far  the  greater  number 
of  the  real  origin  of  which  we  know  nothing. 

Even  in  these  cases,  however,  their  natural  history — the  conditions  of 
age,  sex,  occupation,  geographical  distribution  under  which  they  most 
commonly  occur — is  of  much  interest.  Such  knowledge  is  often  a  useful 
help  in  diagnosis,  and  may  one  day  lead  to  more  complete  conclusions  as 
to  aetiology.     So  that  under  this  head  such  details  are  appropriately  placed. 

It  is  in  reference  to  the  prevention  of  diseases  that  a  knowledge  of  their 
aetiology  is  of  the  greatest  practical  use,  but  indirectly  it  often  has  an 
important  bearing  upon  their  diagnosis  and  their  cure.  The  process  of 
analysing  the  clinical  symptoms,  which  constitutes  the  diagnosis  of  a  case, 
often  stops  short  of  tracing  it  to  a  definite  anatomical  lesion;  and  we  are 
unable  by  that  path  to  reach  any  basis  for  a  sound  plan  of  treatment. 
In  such  cases,  every  evidence  of  possibly  exciting  or  predisposing  causes  of  the 
patient's  illness  may  be  of  great  value  in  helping  us  to  treat  it  successfully. 

Prognosis. — ^The  proof  of  the  reality  of  diagnosis  is  the  power  of 
prediction  ;  and  before  we  attempt  to  modify  the  progress  of  a  disease  by 

•  As  Sir  William  Gull  well  put  it,  "  in  diseftse  as  well  rs  in  astronomy,  savagret  ex- 
plain, science  inveetigates." 
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treatment  we  must  know  what  is  its  natural  course  when  undisturbed  by 
our  art.  We  are  then  able  to  give  what  is  termed  a  prognosis  or  fore- 
cast of  the  case.  This  part  of  our  duty  may  be  of  the  highest  importance 
to  the  patient  and  his  friends,  and  our  own  reputation  is  more  concerned 
in  prognosis  than  even  in  treatment. 

In  some  cases,  indeed,  the  prognosis  is  of  such  a  character  as  almost  to 
make  any  further  services  to  our  patient  imnecessary.  We  may  be  able  to 
declare  that  the  disease  will  quickly  and  safely  pass  off,  without  tendency 
to  relapse,  and  without  risk  of  its  leaving  any  ill  effects  behind  it.  A  case 
in  point  is  an  attack  of  shingles  in  a  child.  Or  we  may  have  to  say  that  the 
malady  is  one  which  must  inevitably  prove  rapidly  fatal  in  spite  of  every 
effort  that  can  be  made  to  arrest  it.  Such  a  prognosis  must  be  given  in 
many  cases  of  apoplexy,  of  aneurysm,  and  of  tetanus,  and  in  almost  all 
of  cancer. 

But,  as  a  rule,  om*  prognosis  applies  not  so  much  to  the  natiural  and  un- 
disturbed course  of  the  disorder,  as  to  that  which  we  believe  it  will  take 
under  the  most  judicious  treatment  we  can  devise. 

Prognosis  is  not  only  concerned  with  the  favourable  or  unfavourable 
event  of  the  disease,  but  also  with  its  probable  duration,  the  chances  of  its 
return,  and  the  possible  or  probable  complications  against  which  it  is  most 
important  for  the  physician  to  be  forewarned.* 

When  we  see  a  patient  we  instinctively  frame  a  forecast  of  the 
issue  of  his  illness,  and  natural  shrewdness  of  observation  aided  by 
experience  may  thus  reach  ^'  something  like  prophetic  strain."  But 
such  prognosis  is  limited  to  the  immediate  future,  and  even  then  is 
often  at  fault.  The  futility  of  judgments  of  this  kind  expressed  by  those 
convers€knt  with  the  sick,  but  ignorant  of  pathology,  only  escapes  general 
recognition  by  the  occasional  hits  being  marked  and  the  more  frequent 
misses  forgotten.  Prognosis  without  diagnosis  is  even  more  baseless  than 
the  hopes  or  the  forebodings  of  the  patient  himself.  True  prognosis  de- 
pends first  on  recognition  of  the  nature  and  seat  of  the  illness  in  question, 
of  its  natiural  history,  its  comrse  and  probable  event  if  left  to  itself ;  and, 
secondly,  on  our  estimation  of  the  patient's  power  of  resisting  the  disease. 
based  on  his  age,  his  habits,  the  condition  of  his  organs,  and  experience  of 
previous  attacks  of  illness. 

Advanced  age  is  a  serious  symptom  in  most  diseases,  and  alone  de- 
termines the  gravity  of  enteric  and  most  other  specific  fevers,  of  pneu- 
monia, of  bronchitis,  and  of  zona.  But  certain  other  diseases,  notably 
diabetes,  phthisis^  and  rheumatism,  are  far  more  dangerous  at  twenty-five 
than  at  sixty.  In  early  childhood  all  diseases  are  serious,  and  many  which 
are  manageable  in  adults  are  often  fatal ;  above  all  diphtheria,  but  also 
bronchitis  and  diarrhoea.  Surgical  operations,  also,  are  dangerous  in  young 
children.  And  yet  a  sickly  infant  often  shows  wonderful  tenacity  of  life. 
and  will  recover  from  tuberculous  disease,  marasmus,  and  general  eczema 
which  seemed  to  be  hopeless. 

Two  phrases — ^the  constitution  of  the  patient  and  his  temperament — 
are  still  often  used  in  making  a  prognosis :  but,  like  most  abstract  terms. 
they  are  ambiguous  and  misleading.  Elnowledge  of  the  constitution  of  a 
patient  can*  only  mean  knowledge  of  his  height  and  weight  and  chest-girth. 
•ad  of  the  characters  of  his  pulse  and  urine.  Such  knowledge,  combined 
with  information  as  to  his  habits,  temperance,  occupation,  residence  in 
•  'Gav'g  Hospital  ReporU'  (1887),  vol.  xliv,  p.  69. 
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foreign  countries,  and  previous  disorders,  is  valuable  in  forming  a  prognosis 
in  cases  of  life  assurance ;  but  the  several  facts  are  best  stated  as  such,  and 
are  only  obscured  by  so  meaningless  a  term  as  **  constitution." 

The  older  physicians  spoke  of  "  laxity  of  the  fibres  "  or  "  deficiency  of 
the  animal  spirits  "  as  part  of  their  patient's  constitution,  but  these  obso- 
lete phrases  are  not  more  absurd  than  to  discuss  whether  a  patient  has 
'*  stamina,"  or  whether  his  nerves  are  "  highly  strung." 

Temperament  meant  originally  the  mixture  of  the  four  humours  of 
Greek  physiology — ^the  'Blood  formed  in  the  liver,  the  Bile  in  the  gall- 
bladder, the  Phlegm  (pituita,  mucus)  in  the  pituitary  gland,  and  the  Black 
bile  in  the  spleen.  If  any  one  of  the  humours  were  in  excess,  the  result 
was  a  Sanguine,  a  Chderic  (bilious),  a  Phlegmatic  (lymphatic),  or  a  Melan- 
cholic (atrabilious)  temper.  These  words  have  now  only  an  antiquarian 
interest,  and  should  be  dismissed  from  scientific  medicine  with  the  whole 
fabric  of  humoral  pathology,  which  was  long  ago  exploded. 

Family  history  is  an  important  element  in  forming  a  prognosis  both  of 
a  healthy  and  a  diseased  body.  Absence  of  longevity  in  a  large  family  is 
a  serious  fact.  Some  conditions  are  marked  by  heredity,  as  insanity, 
drunkenness,  phthisis,  and  gout;  others  are  occasionally  so,  as  cancer  and 
diabetes.  But  great  care  is  necessary  not  to  be  misled  by  words.  In 
insurance  papers  phthisis  is  often  concealed  under  such  phrases  as  ^*  the 
result  of  childbirth,"  or  "  bronchitis,"  or  even  "  accident."  Again,  we 
must  not  speak  of  family  tendency  to  nervous  disease  because  one  relative 
died  from  hemiplegia  due  to  arterial  degeneration,  another  from  para- 
plegia due  to  caries  of  the  spine,  a  third  from  tumour  of  the  brain,  a 
fourth  from  tabes,  a  fifth  from  puerperal  convulsions,  and  a  sixth  from 
suicide  dmring  "  temporary  insanity."  As  well  might  we  assume  liability 
to  "  skin-disease  "  in  a  family,  some  of  whose  members  had  suffered  from 
scabies,  psoriasis,  zona,  rupia,  or  lupus ;  or  an  arthritic  diathesis  from 
the  accidental  conjunction  of  such  divers  affections  as  rheumatic  fever, 
gout,  traumatic  s3movitis,  osteo-arthritis,  and  tuberculous  disease  of  a  joint. 

Treatmknt. — ^This,  the  end  and  object  of  Pathology,  consists  of  two 
parts— curative  and  preventive.  The  latter  is  proverbially  the  more 
important.  It  rests  mainly  on  a  knowledge  of  stiology,  and  is  therefore 
of  very  modem  growth.  It  deals  rather  with  communities  than  with  indi- 
viduals, but  will  not  be  unnoticed  in  the  following  chapters,  particularly  in 
the  case  of  epidemic  diseases. 

Therapeutics,  or  the  art  of  curing  diseases,  depends  much  more  upon 
the  physician's  knowledge  and  skill,  and  much  less  upon  specific  drugs, 
than  is  supposed  by  the  laity.  In  few  cases  can  a  malady  be  certainly  and 
directly  "  cured  "  or  arrested  by  a  given  method  as  soon  as  the  diagnosis 
has  been  made ;  but  in  still  fewer  is  medicine  powerless  for  the  comfort  and 
welfare  of  the  patient. 

In  some  diseases  no  treatment  is  needful.  All  that  is  important  is  that 
they  should  be  recognised,  and  the  patient  assured  of  his  safety. 

In  others  the  only  reasonable  treatment  is  expectant;  that  is,  to  re- 
frain from  meddling  without  knowledge,  and  to  watch  carefully  for  oppor- 
tunities of  helping  favourable  and  relieving  unfavourable  symptoms. 

In  others,  again,  treatment  is  strictly  rational,  t.  e.  it  consists  in  em- 
ploying mechanical,  chemical,  or  physiological  means  for  directly  meeting 
an  injurious  condition.     Such  is  the  treatment  of  laryngeal  dyspnoea  by 
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opening  the  trachea,  of  poisons  taken  into  the  stomach  by  chemical 
antidotes  and  bj  emetics,  of  high  temperature  bj  cold  affusion.  In  the 
same  way  we  treat  iritis  by  belladonna,  dropsy  by  diuretics,  typhlitis  by 
opium,  and  uterine  hssmorrhage  by  ergot. 

There  remain  a  considerable  number  of  cases  in  which,  without  our 
being  able  to  see  the  physiological  action  of  the  means  that  are  used,  we 
are  able  to  modify  or  arrest  the  prc^ess  of  a  disease  by  treatment  which 
depends  entirely  upon  experience  of  its  value.  As  examples  may  be  men- 
tioned the  relief  given  by  external  warm  applications  in  most  inflammatory 
states,  the  benefit  of  counter-irritation,  the  use  of  purging  in  certain 
cerebral  affections,  of  colchicmn  in  gout,  of  tarry  applications  in  psoriasis, 
of  iron  in  chlOTOsis,  and  of  mercury  in  syphilis.  These  last  so-called 
''  specific  "  medicines  have  doubtless  a  physiological  action  which,  if  known, 
would  explain  their  practical  value ;  and  in  some  cases  we  can  perceive  an 
obscure  connection  betwen  their  known  properties  and  their  therapeutical 
effects.     But  at  present  their  action  is  ''  special,"  peculiar,  and  inexplicable. 

Therapeutical  st/Hems, — ^Attempts  to  cure  diseases  naturally  preceded 
knowledge  of  their  real  nature  or  origin,  and  thus  vast  systems  of  tra- 
ditional therapeutics,  useless  or  mischievous  as  a  rule,  were  part  of  Indian, 
Egyptian,  Greek,  Arabian,  and  European  civilisation. 

Most  of  them  were  based  on  theoretic  principles,  now  meaningless  or 
disproved,  and  aimed  at  some  universal  principle  of  treatment.  One 
dogma  was  treatment  by  similars,  as  of  scarlet  fever  by  red  cloths; 
another  was  treatment  by  opposites,  as  of  fever  by  fish  diet,  fishes  being  of 
a  cold  and  moist  habit.  Or  "  signatures  "  guided  the  choice  of  remedies 
— roses  for  haemorrhage,  saffron  for  jaundice,  willow-bark  for  agues.  Or, 
all  diseases,  being  due  to  ^*  debility,"  must  be  cured  by  corroborants,  as  the 
Bnmonians  asserted,  and  as  many  in  this  century  have  practised.  Or  some 
were  "  sthenic,"  and  must  be  jugulated  by  bleeding  and  purging.  Or  all 
diseases  were  to  be  cured  by  diet,  or  by  water,  or  by  infinitesimal  doses  of 
drugs. 

All  these,  and  any  other  universal  system  of  treatment,  are  de- 
monstrably false.  Others  will,  no  doubt,  arise,  but  they  will  never  again 
be  upheld  by  any  but  the  ignorant. 

We  may  say  without  boasting  that  rational  treatment  was  never  so 
bold,  and  yet  so  safe,  so  sdf-critical  and  even  sceptical,  yet  so  thorough  and 
so  successful. 

Classification. — The  distribution  of  diseases  into  classes,  orders,  genera, 
and  species  is  a  fruitless  and  useless  task,  from  which  the  student  of  medi- 
cine at  the  present  day  is  happily  released.  The  group  of  specific  fevers 
is  the  only  one  which  can  be  called  "natural."  They  agree  in  aetiology, 
and  in  the  nature  of  the  disturbance  set  up  by  the  exciting  cause,  i.  e.  in 
their  pathology ;  they  agree  in  being  infectious,  in  their  general  symptoms 
and  course,  in  their  relations  to  time,  and  in  their  protective  power. 
Lastly,  Uiey  are  usefully  studied  together  from  the  practical  points  of  view 
of  diagnosis,  prognosis,  and  treatments 

If  we  classify  diseases  by  their  origin  we  can  form  certain  large  classes 
which  would  express  true  relations,  but  would  be  impracticable  for 
adoption  in  a  systematic  treatise.  For  instance,  we  shoidd  collect  together 
eantagious  disorders;  malarial  diseases;  those  directly  the  result  of 
mechanieal  injury^  of  chemical  irritants,  or  of  heat — **  traumatic,"  as  they 
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are  sometimes  called;  those  produced  by  exposure  to  ehilU,  the 
"catarrhal,"  or,  as  some  German  writers  unfortunately  call  them,  "rheu- 
matic" diseases;  those  produced  by  chemical  poisons,  as  lead  colic,  lead 
palsy,  and  saturnine  gout,  the  "zinc-ague"  of  brassfounders,  mercurial 
tremors  and  stomatitis;  those  produced  by  drugs,  as  urticaria  from 
copaiba,  or  by  animal  poisons,  as  saprsemia,  by  vegetable  parasites,  as 
ringworm,  leprosy,  and  relapsing  fever,  and  by  animal  parasites,  as  trichi- 
nosis; those  produced  by  unwholesome  food,  as  alcoholic  delirium  and 
cirrhosis,  gout,  and  the  long  list  of  dietetic  disorders. 

Then  would  come  the  diseases  of  imperfect  development,  in  intra- 
uterine life  or  in  infancy,  at  dentition  or  at  puberty,  and  the  large  and 
important  series  of  morbid  changes  which  are  the  result  of  prematiure  or 
normally  supervening  senile  changes — atheroma,  fatty  and  fibrous  de- 
generation, involution  of  the  uterus  or  the  ovaries  or  the  breast ;  atrophy 
of  certain  organs  and  hypertrophy  of  others.  These,  when  delayed  lo  the 
full  term  of  life,  are  the  "  natural  "  diseases  which  lead  to  a  kindly  death. 

If  we  attempted  a  pathological  classification  we  should  place  next  to  Uie 
specific  fevers  those  maladies  in  which  the  same  procesH  of  pyrexia  is  excited 
by  local  inflammation,  and  make  a  class  of  inflammatory  fevers,  as  was  done 
by  CuUen  and  by  Hildenbrand. 

A  nosology  based  on  morbid  anatomy  would  follow  the  lines  traced  by 
Rokitansky  and  his  successors,  but  we  have  only  to  turn  to  the  best  sys- 
tematic works  on  the  subject  to  see  how  unsuitable  such  a  plan  would  be 
for  a  treatise  of  medicine.  Of  many  diseases  we  know  neither  the  seat  nor 
the  cause ;  some  whose  cause  we  know  have  no  anatomy,  and  much  morbid 
anatomy  has  no  clinical  history. 

A  histological  classification  would  be  impracticable  as  the  basis  of  a 
complete  system ;  although  it  is  instructive  to  remember  that  serous 
membranes,  lymphatic  organs,  mucous  surfaces,  bones,  and  secreting 
glands  have  points  in  common  imder  morbid  as  well  as  under  healthy  con- 
ditions. We  shall,  indeed,  find  it  convenient  to  group  together  in  this  work 
primary  diseases  of  the  blood,  diseases  of  the  skin,  and  diseases  of  the  joints. 

The  only  remaining  course  open  to  one  who  plans  a  systematic  treatise 
like  the  present  is,  after  setting  aside  general  specific  diseases,  to  put  those 
together  which  affect  the  several  organs — the  brain  and  spinal  cord,  the 
larynx  and  lungs,  the  heart,  the  digestive  apparatus,  and  so  on ;  and  this 
plan  is  followed  here.  Functional  diseases  are  classed  with  those  of  the 
structures  which  are  the  seat  of  the  disordered  functions — ^neuralgia  with 
neuritis,  epilepsy  with  cerebral  diseases,  asthma  with  bronchitis. 

Nomenclature, — Closely  allied  to  classification  is  terminology.  In  the 
case  of  specific  diseases  with  a  constant  origin  and  a  definite  course,  the 
best  names  are  those  which,  first,  are  meaningless;  secondly,  consist. of  a 
single  word,  and  that  short,  distinctive,  and  euphonious ;  and  thirdly,  can 
form  adjectives.  Syphilis  and  Typhus  (not  "  typhus  fever  ")  are  two  of  the 
best  names,  we  have.  When,  however,  the  disease  is  less  definite  and 
certain,  names  otherwise  good  become  ambiguous,  as  Rheumatism  and 
Pneiunonia. 

In  choosing  names  we  must  in  the  end  be  guided  by  usage— 

Qaem  penes  arbitriam  e«t  et  jus  et  norma  loqnendi; 
but  we  should  follow  the  best  usage ;  and  in  this  country  it  is  in  every  way 
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dfltinble  to  keep,  as  nearly  as  possible,  to  the  official  nomenclature  of  the 
Royal  C<^ege  of  Physicians,  the  Navy  and  Army,  and  the  Registrar-Greneral. 
Some  names  are  vernacular,  like  Measles,  Mumps,  Smallpox,  Shingles, 
Dengue,  Glanders,  Ague,  Gout ;  and  these  are  excellent. 

Others  are  Greek  or  Latin  names,  classical  or  barbarous,  as  Morbilli, 
Yariola»  Zona,  Psoriasis,  Lupus,  Scabies ;  and  these  are  as  good  or  better. 
Similar  names  may  be  more  or  less  successfully  coined,  as  Diphtheria, 
Pertussis,  Enterica,  Equinia,  Purpura,  Leuchaemia. 

Personal  names  are  undesirable.  They  are  seldom  generally  accepted ; 
Ubisj  are  cumbersome,  they  are  often  ambiguous,  and  they  are  seldom 
liiitorically  accurate.  Such  are  Pott's  disease,  Morbus  maculosus  Werl- 
bofii,  Bell's  palsy,  Maladie  de  Raynaud,  Graves'  or  Basedow's  disease, 
Ornreilhier's  paralysis,  Parkinson's  disease,  Hodgkin's  disease. 

When  the  anatomical  lesion  which  causes  the  symptoms  is  known,  it 
furnisKee  the  best  designation  of  the  whole  train  of  structural  and  func- 
tional disturbance,  as  abscess  of  the  liver,  annular  carcinoma  of  the 
deicending  colon,  lithic-acid  calculus  of  the  kidney,  cirrhosis  of  the  liver, 
itcDOsis  of  the  mitral  valve,  glioma  of  the  middle  lobe  of  the  cerebellum, 
ind  80  on.  These,  however,  are  rather  diagnoses  of  morbid  anatomy  than 
Dimes  of  diseased  processes. 

Better,  perhaps,  are  the  names  which  express  the  pathological  processes 
that  lead  to  the  structural  results,  e.  g,  suppurative  hepatitis,  anterior  polio- 
mjelitiB,  tuberculous  peritonitis,  acute  yellow  atrophy  of  the  liver. 

Often,  when  neither  the  structural  change  nor  the  morbid  process  is 
certainly  known,  we  must  be  content  with  clinical  names,  denoting  a  recur- 
rent group  of  physiological  events — a  "  complex  of  symptoms  "  the  German 
writers  call  it — as  Epilepsy,  Chorea,  Asthma,  Chlorosis,  Scurvy. 

Arrangtmtnt  of  the  present  work, — ^As  above  explained,  no  scientific 
classification  of  diseases  is  possible,  inasmuch  as  they  are  incommensurable 
objects.  The  most  practically  convenient  arrangement  is  the  best.  For 
the  reasons  already  given,  the  anatomical  lesion  is,  when  ascertained,  the 
most  definite  and  satisfactory  basis  of  nomenclature  and  classification ; 
when  this  fails,  we  generally  name  and  group  diseases  by  their  most 
important  clinical  features,  or  in  accordance  with  the  organ  most  obviously 
affected ;  and  these  associations  are  often  more  important  than  affinities  of 
pathology  and  causation.  Thus  scabies  is  more  usefully  studied  along 
with  other  forms  of  dermatitis  than  with  Bilharzia  or  hydatids,  and  phthisis 
goes  more  naturally  with  bronchitis  and  pneumonia  than  with  lupus. 

In  accordance  with  general  practice,  from  which  it  is  inconvenient  to 
deviate  except  for  some  sufficient  reason,  we  shall  take  first  among  diseases 
those  which  have  been  long  known  as  specific  fevers  affecting  the  whole 
body,  and  running  a  more  or  less  constant  and  limited  course.  To  these 
wiU  succeed  other  general  diseases,  of  the  natmre  of  which  we  are  still 
ignorant,  but  which  are  more  conveniently  placed  here  than  among  local 
organic  disorders. 

The  order  in  which  we  take  the  various  local  diseases  is  of  little  con- 
sequence. After  considering  the  specific  infective  diseases,  and  others  of 
uncertain  pathology  but  certainly  not  purely  local,  we  shall  follow  the 
traditional  order  of  taking  the  most  noble  cavity,  the  Head,  first.  After 
the  diseases  of  the  brain  and  nervous  system  wiU  follow  chapters  on  the 
diaeaaes  <^  the  Chest ;  then  will  come  diseases  of  the  Abdomen  and  Diges- 


14  ABBANGEMBNT   OP    SUBJECTS 

tive  Organs  generally,  of  the  Liver,  the  EidneTS,  and  the  Spleen,  with  its 
lymphatic  allies. 

The  next  group  will  consist  of  scurvy  and  other  disorders,  accompanied 
by  anaemia  and  haemorrhage,  which  may  provisionally  be  regarded  as 
primary  hcematoses ;  rheumatism,  gout,  and  other  '*  idiopathic ''  and  mul- 
tiple affections  of  the  joints  (arthroses).  The  last  secticm  will  deal  with 
the  nimierous  and  complicated  disorders  which  affect  the  skin  and  its 
appendages. 

In  each  section  we  shall  more  or  less  closely  follow  the  same  order, 
dealing  first  with  the  name,  symptoms,  and  history  of  the  disease ;  then 
with  its  clinical  characters,  course  and  complications,  and  its  diagnosis 
from  other  diseases ;  next  with  its  anatomy  and  pathology,  its  aetiology  and 
natural  history.  Lastly  will  come  its  prognosis  and  prophylactic,  pallia- 
tive, or  remedial  treatment. 

Before,  however,  we  begin  the  study  of  the  several  specific  fevers,  it  will 
be  well  to  devote  a  few  preliminary  chapters  to  certain  pathological  pro- 
cesses which  are  common  to  them  and  to  many  of  the  local  diseases  to  be 
afterwards  described. 

These  are  contagion,  fever,  inflammation,  pyaemia,  and  the  formation  of 
new  growths.  Other  general  pathological  processes,  as  anaemia,  dropsy, 
embolism,  and  the  various  forms  of  degeneration,  will  be  better  considered 
afterwards  with  the  diseases  of  which  they  are  the  most  important 
symptoms. 
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O&ptiag  fikv  irpwrov  lir^j^cro  cat  cvvac  ^pyovg 
Aitrdp  iirnr  dvroTat  fiiXoc  Ixt^tVKkc  i^uli 
Ba\k\  alti  ii  irvpal  vtKvtav  Koiovro  Oofitidi. 

HoxEU. 

TransiHUimn  of  diseases — Contagion  ami  miasm — Theory  of  infection — Contagium 
nciun — Microbes — Their  origin  and  life — Tlieir  exclusive  effect  in  pro^ 
dwciiig  '<pec%fic  diseases — Th^r  mode  of  action  ^Immunity  from  contagion — . 
Pr(4ectire  inoculation — Modes  of  transference  of  miasmata  and  contagia — * 
Th^rif  and  practice  of  disinfection, 

Fbom  an  early  period  it  has  been  observed  that  certain  diseases  are 
contagious,  or  ''  catching/'  either  by  direct  contact  with  the  sick  person,  or 
bj  means  of  clothing  or  buildings,  or  by  conyeyance  through  the  air  of  a 
presumed   materies   morhi.     When   actual   contact    was    necessary    to   re- 
produce it  the  disease  was  called  contagious  ;  when  it  was  transmissible  by 
the  air  it  was  given  the  wider  name  of  infectious ;  when  the  vehicles  of 
trsDsmiBsion  were  recognised  they  were  called  fom^ites*    The  distinction  is 
not  fundamental.     For   whether   the    pus    from    a    case    of   smallpox    is 
touched  by  the  finger,   or  is  transmitted  by   a  handkerchief  and   then 
touched,  or  is  dried  up  and  carried  by  the  air  to  a  neighbour's  house,, 
the  process   is   really   the   same — a   speck    of   contagion    from    the    sick 
person *8  body  is  transferred  to  that  of  one  in  health.     And  this  is  the 
only  way  in  which  diseases  are  ''  caughtw''     The  two  adjectives  contagious 
and  infectious  are  therefore  often  used  as  synonymous.     The  word  "  infec- 
tive" ha8  been  used  of  late  to  denote  processes  which  spread,  not  always, 
from  one  person  to  another,  but  from  one  tissue  or  organ  of  the  body  ta 
another. 

Infectious  diseases  frequently  spread  so  rapidly  that  they  become 
epidemic,  and  thus  have  devastated  whole  kingdoms  and  changed  the 
course  of  history. 

They  have  been,  and  still  are,  called  specific  diseases — ^partly  from  the 
special  and  peculiar  course  which  Uiey  nm,  unlike  that  of  diseases  produced 
by  injury  or  cold  or  poison  or  local  inflammation — partly  because  each 
one  was  believed  to  be  produced  by  a  single  definite  efficient  cause,  the 
supposed  virus  or  coniagium  or  materies  morbi,  the  presence  and  nature 
of  which  is  now  in  many  cases  demonstrated. 

There  are,  however,  other  "  specific "  toxic  disorders  which  must  be 
distinguished  from  the  contagious  diseases.     These  are — 

(1>  The  effects  of  chemical  poisons.  Mercury,  arsenic,  lead,  phos- 
phorus, morphia,  strychnia,  when  absorbed  into  the  lymph  and  blood  so 

•  Fomiie»,fom€9,  touchwood,  tinder,  by  which  fire  i«  conveyed : 
"  Ac  primum  Rilici  icintillam  excudit  Achates, 
Soflcepitqae  ignem  foliis,  abqae  arida  circum 
Nntrimenta  dedit,  rapuitque  in  fomite  flammam." 

.fin.,  i,  174-6. 
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as  to  reach  the  tissues,  produce  definite  and  constant  effects,  special  in 
their  locality  and  symptoms,  and  pointing  unmistakably  to  their  '^  specific  " 
origin.  But  these  effects  are  strictly  limited  by  the  dose  of  the  poison,  and 
they  are  not  transmissible  from  one  person  to  another. 

(2)  The  effects  of  certain  organic  poisons  the  chemical  natmre  of  which 
is  imperfectly  known.  Such  is  the  venom  of  snakes,  a  nitrogenous  and 
proteid  compound,  probably  an  albumose;  the  albuminoid  principle  of 
jequirity  seeds,  called  Ahrin ;  and  the  remarkable  ferment  discovered  by 
the  late  Dr  Wooldridge,  the  injection  of  which  produces  instant  coagulation 
of  the  blood  in  the  portal  vein. 

(3)  The  effect  of  certain  products  of  decomposition,  causing  septic 
poisoning:  these  are  nitrogenous  but  alkaline,  and  probably  compound 
ammonias.  They  have  been  called  ptomaines  or  cadaveric  alkaloids, 
leucomaineSy  and  toxines. 

In  all  these  cases  the  poison  is  a  chemical  compound,  and  acts  in  pro- 
portion to  its  strength ;  moreover  the  morbid  conditions  pr.iduced  are  not 
transmissible. 

(4)  We  must  also  separate  certain  diseases  which  are  truly  contagious, 
and  depend  on  the  presence  of  living  organisms,  but  are  only  local  in 
their  effects,  and  do  not  produce  any  general  {^ysiological  disorder. 
Examples  are  scabies  and  ringworm.* 

(5)  It  is  well  to  consider  apart  from  other  infectious  diseases  those 
which  depend  on  animal  parasites  in  the  blood  or  tissue,  such  as  malarial 
fever  and  dysentery. 

(6)  There  remain  the  sp>ecific  contagious  febrile  diseases,  in  which  the 
contagion  consists  of  a  swarm  of  living  organisms,  microbes,  which  multiply 
in  the  host,  set  up  a  disturbance  of  the  whole  body,  and  render  it  for  the 
time  a  focus  of  fresh  infection. 

Infectious  diseases  are  also  divided  as  follows : 

(a)  Contagious  diseases  proper. — ^Each  of  these  maladies  owes  its  origin 
to  a  virus  or  conta^ium  derived  from  a  person  already  suffering  from  it,  or 
from  one  of  the  lower  animals.  Among  these  are  the  Exanthemata,  Typhus, 
the  Plague,  Mumps,  Whooping-cough,  and  Glanders. 

(6)  Miasmatic  diseases. — ^These  are  caused  by  a  contagium  which  is 
derived  from  the  soil,  or  from  the  water,  or  from  the  air  of  a  place,  in- 
dependently of  the  occurrence  of  similar  illness  in  another  person.  Ague 
is  an  example  of  this  group. 

(c)  Miasmatic-contagious  diseases. — ^This  name  was  proposed  by  Henle  in 
1840  to  denote  the  fact  that  emallpox,  scarlet  fever,  typhus,  and  other 
maladies  often  seem  at  first  to  break  out  epidemically,  as  though  they 
might  have  been  caused  by  a  miasma,  whereas  afterwards  the  individual  cases 

*  A  different  use  of  the  terms  infectious  and  contagious  is  to  confine  the  latter  to 
diseases  which  are  practically  to  be  shunned  as  *' catching,"  contaj^ious  in  tlie  popular 
sense,  as  scabies,  ringwonn,  syphilid,  gonorrhoea,  typhus  and  variola,  diphtheria  and 
scarlatina.  Infectious  would  then  remain  as  the  technical  term  to  qnnlify  all  diseases 
transmitted  by  bacterial  agency,  including  enteric  fever,  cholera,  and  relapsing  fever, 
which  are  not,  as  a  rule,  catching  or  directly  contagious  from  one  person  to  another ;  but 
excluding  (1)  contagions  diseases  in  which  the  presence  of  a  specific  microbe  has  not  been 
demonstrated,  as  typhus  and  variola ;  (2)  those  in  which  the  "  contagion  '*  is  a  poison,  not 
an  organism,  as  plumbism,  saprsmia,  and  "  intoxication,"  to  use  the  French  term,  by 
ptomaines  or  toxines  or  other  products  of  speciBe  bacteria,  by  snake  poison  or  by  alcohol. 
(3)  Those  in  which  the  contagion  is  a  microzoon,  not  a  microphyte,  as  malaria.  This 
distinction  appears  to  be  arbitrary  and  inexpedient,  but  the  decision  in  this  matter  does  not 
depend  on  argument^  but  on  usage. 


CONTAGIA  17 

afford  clear  evidence  of  contagion.     But  Liebermeister  and  other  writers  in 
Germany  assigned  a  fresh  meaning  to  the  term  '*  miasmatic-contagious," 
and  limited  its  application  to  a  special  class  of  maladies,  of  which  Enteric 
Fever  and  Cholera  are  examples.     These  diseases  undoubtedly  spread  by 
human  intercourse,  and  are  traceable  to  previous  cases ;  but  they  are  very 
seldom  directly  communicated  from  one  person  to  another.     Liebermeister's 
hypothesis  was  that  patients  give  off  a  contagion  which  is  inoperative  until 
it  has  passed  through  further  stages  of  development  outside  the  human 
bodj,  and  that  these  changes  may  be  taken  as  converting  it  into  a  kind  of 
miasm. 
^         The  distinction  is  aLready  obsolete,  though  it  served  a  purpose  in  direct- 
ing attention  to  the  fact  of  some  infectious  diseases  not  being  transmitted 
bv  direct  contact  with  the  sick.     Thus  tuberculosis,  though  occasionally 
acquired  directly  from  a  patient,  is  more  often  the  result  of  microbes  con- 
veyed in    dust    to    the    lungs.     Anthrax,    usually    directly    conveyed    by 
fomites,  is  sometimes  acquired  by  cattle  from  the  soil  on  which  they  feed 
In  fact,  the  methods  of  transference  are  not  constant  for  each  infectiou^ 
disease,  but  vary  with  the  natural  history  of  the  living  organism  on  which 
they  depend.     Some  of  these  can  live  outside  the  human  body,   others 
cannot.    Some  can  live  in  the  lower  animals,  and  others  habitually  live 
in  inanimate  objects,  and  only  occasionally  become  parasitic  in  habit. 

(d)  An  impcnrtant  distinction  among  contagious,  infective,  specific 
diseases  is  that  in  some  of  them  (as  relapsing  fever)  the  poison  is  conveyed 
everywhere  throughout  the  body  by  the  living  organisms  which  secrete  it ; 
while  in  others  (as  diphtheria)  the  microbes  themselves  do  not  spread  far 
from  the  seat  of  invasion,  but  manufacture  toxines  there,  which  are  con- 
veyed over  the  body  by  the  lymphatics  and  blood-vessels.  In  the  former 
diseases  the  characteristic  microbes  will  be  found  in  the  blood,  lymph-spaces, 
or  tissues  ;  in  the  latter  only  in  certain  foci. 

Thetyry  of  infection. — Contagia  often  appear  as  fluids ;  this  is  the  case, 
for  example,    with    the   vaccine   lymph,    with    the    contents    of   smallpox 
vesicles  or  pustules,  with  the  nasal  discharge  of  glanders,  and  probably  that 
of  measles,  and  with  the  fauoial  secretion  of  diphtheria.     But  Chauveau  in 
France,  and  Burd6n  Sanderson  in  England,  have  demonstrated  the  fact 
that  the  activity  of  these  fluids  belongs  not  to  chemical  compounds  dis- 
solved, but  to  minute  particles  suspended  in  them.     They  have  shown,  for 
example,  that  when  vaccine  lymph  is  allowed  to  diffuse  into  distilled  water 
through  a  porcelain  diaphragm,  the  diffused  liquid  is  incapable  of  con- 
veying cow-pox  by  inoculation. 

That  contagia  are  "  particulate  "  is  therefore  clear.  The  next  point  is 
as  to  the  nature  of  the  particles.  For  a  long  time  the  dominant  view  was 
that  they  were  inorganic,  or  at  least  devoid  of  life,  that  their  properties 
were  essentially  chemical,  and  that  they  acted  ^'  catalytically,''  or  after  the 
manner  of  ferments.  On  the  ground  of  this  analogy  the  epithet  "  zymotic  " 
was  coined,  and  applied  to  the  whole  class  of  infective  diseases,  and  the 
contagia  were  called  microzymes. 

But  ferments  are  either  chemical  like  pepsin,  and  snake's  venom,  or 
particulate  like  yeast;  and  there  is  now  little  doubt  that  all  particulate 
contagia  which  secrete  a  ferment  are  living  organisms  of  exceedingly 
minute  size,  the  microbes  above  mentioned.     This  conclusion  is  probable 
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dry  and  oold,  and  its  destruction  by  heat.*  The  actual  proof,  however, 
remains  incomplete  in  the  case  of  some  of  the  most  important  and  common 
of  infectious  diseases,  as  Measles,  Smallpox,  and  Chicken-pox.  We  have 
in  their  case,  however,  the  strong  argument  from  analogy  offered  by  the 
exact  demonstration  of  the  specific  microbes  in  many  similar  diseases,  of 
which  the  number  is  constantly  augmenting.! 

It  is,  however,  important  not  to  go  before  the  strict  demonstration  of 
facts,  and  we  may  divide  infectious  diseases  into  three  groups,  the  members 
of  which  are  continually  liable  to  shift,  as  fresh  inquiries  are  made, 
from  the  third  to  the  second,  and  from  the  second  to  the  first  group : 
— (1)  Those  in  which  the  living  contagion  has  been  identified  with  a 
certain  microbe,  demonstrated  to  be  its  sole  and  efficient  cause.  (2)  Those 
in  which  one  or  more  microbes  have  been  discovered  which  are  probably 
specific.     (3)  Those  in  which  no  constant  microbe  has  yet  been  discovered. 

Of  the  first  class  the  earliest  members  were  two  infective  diseases, 
Relapsing  Fever  and  Anthrax.  To  these  may  now  be  added  Tuberculosis, 
Lupus,  Leprosy,  Diphtheria,  Tetanus,  Glanders,  Erysipelas,  and  several 
forms  of  Septioeemia  in  the  lower  animals.  To  the  second  class  belong 
Enterica,  Cholera,  Influenza,  Pneumonia,  Plague.  In  Syphilis,  Typhus, 
Hydrophobia,  Variola,  Soarlatina,  Measles,  and  Pertussis  no  characteristic 
microbe  has  yet  been  discovered. 

The  conditions  which  justify  oiu*  regarding  a  given  organism  as  the 
material  cause,  the  contagium  vivum,  of  a  given  malady,  have  been  stated 
by  Professor  Robert  Koch,  the  discoverer  of  the  microbes  of  Tubercle  and 
of  Cholera,  in  the  following  three  rules,  to  which  we  may  add  (4)  and  (5) : 

(1)  The  organism  thus  identified  must  occur  in  the  blood  or  tissues — 
not  merely  on  the  surface,  cutaneous  or  intestinal,  but  below  the  epi- 
thelium, in  the  lymph-spaces  or  blood-vessels — in  every  case  of  the  disease 
in  question. 

(2)  It  must  not  occur  in  the  human  body  except  in  cases  of  the  par- 
ticular disease  in  question.  It  may,  however,  conceivably  exist  in  other 
animals  without  giving  rise  to  the  same  pathological  symptoms :  or  in  air 
or  water — as  it  exists  in  the  test-tubes  and  plates  of  "  pure  cultivations," 
and  in  whatever  media  convey  the  contagion  from  one  person  to  another. 

(3)  When  a  pure  cultivation  of  the  organism  is  introduced  into  the 
blood  and  tissues  of  an  animal,  the  phenomena,  clinical  and  anatomical,  of 
the  disease  in  question  must  be  reproduced. 

*  Lister,  in  a  paper  read  before  the  Pathological  Society  in  1877,  established  that  tlie 
hictic  Hcid  fermentation,  or  souring  of  milk,  is  essentially  dependent  upon  what  he  termed 
the  Bacterium  lactis  ;  and  Pasteur  had  previously  sliown  that  the  alcoholic  and  the  butyric 
fermentation  h.ive  a  similar  origin. 

t  The  organisms  concerned  in  these  various  processes  differ  remarkably  in  size,  and 
therefore  in  the  readiness  with  which  the  microscope  reveals  them.  The  Tarttia  eerevisut, 
or  yeast  plant,  which  brings  about  the  alcoholic  fermentation,  is  made  np  of  rounded  cells 
which  develop  by  budding,  and  have  a  diameter  of  Tufiinj  o^  Tot^uo  <^f  *"  incl»»  The 
Bacterium  lactis,  which  causes  the  souring  of  milk,  consists  of  oval  bodies,  arranged  in 
pairs  or  sometimes  in  chains,  multiplying  by  fission,  and  measuring  at  the  most  ^ohoo  ^ 
an  inch, — that  is,  being  no  larger  than  the  granules  which  are  contained  in  the  cells  of  the 
torula.  Consequently,  as  Lister  argues,  there  is  nothing  improbable  in  the  supposition  that 
yet  other  organisms  may  exist  which  may  be  as  much  smaller  than  the  Bacterium  lactis  as 
it  is  smaller  than  the  torula.  Heydenreich  aptly  remarks  that,  were  it  not  for  the  length 
of  the  spiral  threads  which  form  the  microbe  of  relapsing  fever,  it  would  in  all  probability 
have  escaped  detection ;  rounded  or  oval  bodies  not  exceeding  in  diameter  the  breadth 
of  the  gpirillum  would  be  almost  invisible  with  the  highest  powers  of  the  microscope. 


INFECTIVE    MICHOPHYTA  19 

(4)  The  malady  must  have  Buch  distinct  and  constant  features,  whether 
clinical  or  anatomical,  as  shall  enable  it  to  be  identified. 

(5)  The  microphyte  must  be  itself  distinguishable  from  others  by  its 
ttie  and  shape,  its  staining  properties,  but  above  all  by  its  mode  of  pro- 
pagation in  "  a  pure  cultivation "  (t.  t,  artificially  separated  from  other 
organisms)  and  by  the  form  and  colour  of  the  colonies  it  produces. 

These  conditions  in  all  their  rigour  have  been  satisfied  for  the  diseases 
in  the  first  class  above  mentioned. 

The  following  are  the  most  important  parasitic  microphytes.  They  all 
igree  in  not  containing  chlorophyll : 

L  Moulds  (Mucoriniy  Syphamycetes,  Schimmelpilze  of  Nc^eli).  These 
are  long-branched  filaments,  which  form  numerous  spores.  To  the  patho- 
kgift  they  have  limited  interest,  but  one  species  is  sometimes  foimd 
lining  the  interior  of  dry  vomicae  in  the  lungs  (Aspergillus  fumigatus), 
ind  others  are  found  in  the  ezt^nal  auditory  meatus.  Similar  fungi  cause 
oertain  cutaneous  affections,  as  Ringworm  and  Favus. 

U.  Budding  fimgi  {Saccharomycetes,  Bkistomycetes,  Sprosspilzc  of 
Nageli).  These  consist  of  rounded  or  oval  cells,  which  give  off  buds,  and 
may  form  beaded  threads.  To  this  group  belong  Saccharomyces,  Torula, 
and  Mycoderma.  Another  fungus  (Saccharomyces  capillitii)  has  been  re- 
cognised on  the  hairy  scalp  and  elsewhere  on  the  skin.  Two  remarkable 
piythogenic  fungi  are  found  in  cases  of  madura  foot  in  India  (Chionyphe 
Carieri)  and  of  Actinomycosis,  but  their  identity  and  relation  to  each  other 
and  their  botanical  position  are  still  subjects  of  controversy. 

m.  Fission-fungi  (Schizomycetes,  Spaltpihe  of  Nageli,  often  called 
Bacteria  generally).  These  are  minute  unicellular  plants,  which  multiply 
bj  spontaneous  division,  with  or  without  production  of  endogenous  spores. 

1.  Spherical  bacteria  (spherobacteria  of  Cohn,  coccacecR  of  Zopf,  micro- 
ioeei  or  cocci)  are  exceedingly  minute.  After  fission  they  sometimes  cohere 
in  pairs  (diplococci),  sometimes  in  chains  or  garlands  (streptococci),  and 
sometimes  in  heaps  or  dusters  (staphylococci),  and  sometimes  they  are 
aggregated  into  masses  held  together  by  a  jelly-like  material  (zooglcsa). 
Sarcina  are  micrococci  arranged  in  square  or  cubical  packets,  the  results  of 
fiaiion  in  different  planes.* 

2.  Baeilli  (desmobacteria  of  Cohn ;  bacteria  in  the  restricted  but  almost 
obsolete  sense,  mierobaeteria  of  Cohn)  are  cylindrical  rod-shaped  bodies, 
which  sometimes  remain  united  after  they  have  imdergone  fission,  so  as  to 
foim  threads  of  considerable  length.  They  are  often  slightly  constricted  in 
the  centre,  or  dumb-bell  shaped.  Closteridia  are  fusiform  bacteria.  Many 
bacilli  are  flagellate  and  motile,  others  appear  to  have  no  power  of  move- 
ment. 

3.  Spirilla  and  spirochatoR  are  spiral  filaments  (vibriones,  spirobacteria 
of  Cohn),  having  a  well-marked  corkscrew  motion. 

These  names  are  all  descriptive  of  shape  and  size,  and  not  indicative 
of  botanical  or  pathological  relations.  The  same  microbe  may  be  described 
as  a  short  bacillus  or  an  oval  or  lancet-shaped  micrococcus.  A  coccus  may 
appear  in  certain  conditions  alone,  in  others  as  a  diplo-  or  streptococcus. 

A  more  important  distinction  is  between  microphytes  which  form  endo- 

*  By  Billroth  rod-slmped  and  spherical  bacteria  were  associated  together  under  the 
ammm  of  coeeobacim^.     By  earlier  authors  the  bacteria  and  bacilli  were  separated,  but  the 
■rat  tendency  is  to  use  bacteria  as  a  general  term  for  fission-fungi  and  bacillus  for 
^m^i^w^ju  _    .  ..  _       - 
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genous  spores,  like  Bacillus  anthrctds,  and  those  which  multiply  by  fission 
only.  Another  is  the  reaction  of  the  microbes  to  stains,  and  the  most  im- 
portant of  all  is  their  behayiour  when  cultivated  in  broth,  gelatine,  or 
other  suitable  media  or  on  solid  surfaces.  Lastly,  there  are  bacteria  which 
are  indistinguishable  in  form,  size,  staining,  or  cultivation,  which  never- 
theless are  proved  to  be  different  by  their  pathological  effects  on  the  lower 
animals. 

Some  bacteria  live  in  air  {(Urohie)^  others  only  excluded  from  air 
{ana^obic),  and  many  in  both  conditions  ("  facultative  aerobism  "). 

An  important  distinction  is  that  made  by  Fliigge  between  septic  (sapro- 
genic) or  putrefactive  microphytes,  zymogenic  or  fermentative,  chromogenic 
or  pigment-forming,  and  pathogenic  or  productive  of  specific  diseases. 

Zopf  carried  Nageli's  and  Billroth's  doctrine  of  the  ''  pleomorphism ''  of 
the  schizomycetes  to  its  utmost  limit.  But  more  critical  biologists  admit 
variation  in  form  of  one  and  the  same  organism  only  within  certain  narrow 
limits.  This  was  first  proved  by  Lankester  in  the  case  of  Bacterium 
rubescens,  a  chromogenic  microphyte,  since  named  CUUhrocystis  roseo- 
persicina  by  Cohn  ('  Quart.  Joum.  Mior.  Soc.,'  1876). 

There  is  no  reason  to  believe  that  chromogenic  microphytes  can  be 
cultivated  into  zymogenic,  or  septic  into  pathogenic.  The  assertion  by 
Buchner  that  the  common  Bacillus  subtilis  of  infusion  of  hay  was  inter- 
changeable with  the  bacillus  of  anthrax,  and  vice  versdy  was  refuted  by 
Klein ;  and  it  seems  probable  that  the  Bacillus  coli  communis  is  specifically 
distinct  from  the  typhoid  and  other  pathogenio  bacteria. 

Pathogenic  bacteria,  however,  may  undoubtedly  suffer  diminution  of 
their  malignancy  (or  may  acquire  it  in  intenser  degree)  by  being  passed 
through  a  series  of  hosts.  This  is  the  explanation  of  Jenner's  vaccination, 
for  there  is  little  question  that  the  cow-pox  is  variola  passed  through 
successive  generations  of  cattle.  On  the  same  principle  Pasteur  suc- 
ceeded in  "  attenuating "  the  virus  of  anthrax,  of  so-called  "  chicken 
cholera,''  and  of  hydrophobia,  and  thus  in  protecting  against  the  unmodified 
disease  by  inoculation  (or,  as  he  called  it,  "  vaccination  ")  with  the  attenu- 
ated contagium. 

It  is  often  convenient  to  be  able  to  refer  to  bacteria  under  a  common 
name  without  specifying  their  exact  characters ;  and  for  that  purp)ose  the 
word  microzym^  was  suggested  by  B4champ  and  adopted  by  Sanderson. 
Microphyte  is  perhaps  a  better  term.  Microbe  was  the  one  used  by  Pasteur. 
But  bacteria  is  now  commonly  used  as  a  general  term  of  all  pathogenic 
fission-fungi.* 

The  long  recognised  contagious  properties  of  pus  depend  on  the  pre- 
sence of  certain  micrococci  first  described  by  Ogston  in  1881,  and  culti- 
vated by  Rosenbach,  GarrS,  and  other  pathologists.  Streptococcus  pyogenes. 
Staphylococcus  pyogenes  aiureuSy  S,,  pyogenes  alhuSy  BeunllUs  pyocyaneus,  Ac. 

Specific  diseases  never  arise  de  novo,  independently  of  contagion  from 
previous  cases.  No  doubt  all  such  diseases  must  have  had  a  commence- 
ment at  some  period  of  the  world's  history,  just  as  animals  and  plants 
must    have    had    a    beginning  ;    but    as    physicians    we    are    only    con- 

*  The  "  genera "  bact«>rium,  Tibrio,  spirillQm,  and  f^pirochete,  date  from  Ehrenberg*s 
gretit  work  on  iiifnioria  (1838) ;  the  other  terms  have  been  since  introduced.  Baetmrimm 
(PoKTnpwv)  means  a  little  rod  or  stsff :  haeiUus,  a  little  stick  or  rod ;  elotter  (cXinvrt^p),  a 
•pindle;  coeens  (r^ccoc).  •  berry;  niKcor,  mould;  myre»,  pi.  m^eetes  (fi^cifc).  a  fungus; 
sekigamyeetes,  splitting  fungi ;  sareina,  a  package ;  sooglaa,  living  glue. 
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oerned  with  the  question  whether  speoifio  diseases  ever  start  afresh  in 
the  world  as  it  is  ;  and  the  same  answer  must  be  given  as  to  the 
question  of  spontaneous  generation  of  animals  and  plants.  When  the 
outbreak  of  a  contagious  maladj  has  been  investigated  with  sufficient 
cire,  it  can  always  be  traced  to  a  previous  case,  from  which  it  has  been 
derived  in  some  indirect  and  unexpected  way. 

We  may  therefore  absolutely  reject  the  doctrine  that  any  of  the  specific 
diseases  can  be  produced  by  dirt,  overcrowding,  or  starvation  alone ;  or 
eren  by  the  inhalation  of  sewer  gas  which  contains  no  specific  virus. 

It  is,  however,  probable  that  the  microphytes  of  an  infective  malady, 
ifter  esci^ing  from  patients,  may  sometimes  go  on  multiplying  for  long 
periods  of  time,  and  spread  to  distant  localities,  before  they  again  enter  the 
haman  body.  In  the  miasmati&<K>ntagiouB  diseases  such  a  process  seems 
to  be  the  rule ;  and  in  some  also  of  the  strictly  contagious  diseases  there 
ii  reason  to  believe  that  it  is  a  stage  in  their  development. 

Some  infectious  diseases  may  be  caught  from  the  lower  animals.  Ring- 
wonn  and  anthrax  are  instances.  So  is,  in  all  probability,  diphtheria 
(eipecially  from  cats  and  birds)  and  influenza  (from  horses),  while  glanders 
and  hydrophobia  are  always  derived  by  infection  from  a  horse  or  a  dog 
re^tiyely.  Another  important  fact  of  this  kind  is  the  transmission  of 
tubercle  from  the  udder  of  a  cow  by  means  of  the  milk. 

Course  of  infection. — In  most  cases,  when  pathogenic  microbes  enter 
the  body,  an  interval  follows  during  which  the  health  of  the  patient  remains 
apparently  undisturbed  ;  this  is  called  the  period  of  incubation,  and  is  often 
of  remarkably  definite  duration.     We  are  thus  enabled  to  say,  when  a 
penoD  has  been  exposed  to  infection,  that  after  a  lapse  of  a  certain  number 
of  days  or  weeks,  he  is  safe,  and  may  mix  with  other  people  without  risk. 
On  this  foundation  rests  the  practice  of   Quarantine,     The   incubation- 
period  of  each  specific  disease  can  be  positively  determined  when  there  has 
been  only  a  single  exposure  to  contagion ;  but  others,  in  which  the  exposure 
(though  repeated)  began  only  a  few  days  before  the  patient's  illness  showed 
itself,  are  valid  as  proofs  of  short  incubation ;  and  others  again,  in  which 
the  exposmre  ceased  many  days  before  he  fell  sick,  are  valid  as  proofs  of 
a  long  incubation.     The  interval  of  incubation  is  no  doubt  occupied  by  the 
multiplication  of  the  virus  within  the  body.  According  to  Nageli,  schizomy- 
cetes  commonly  double  their  numbers  in  from  twenty  to  twenty-five  minute£ 
at  the  temperature  of  the  blood.     Lister  found  that  the  Bacterium  lactix 
took  about  an  hour  in  completing  the  process  of  growth  and  subdivision. 
There  is  evidence  that  in  the  rare  instances  of  the  syphilitic  poison  being 
oonununicated  by  vaccination,  the  resulting  chancre  has  yielded  an  infective 
material  ten  days  afterwards,  much  more  rapidly  than  in  ordinary  cases. 

An  unfortunate  case  once  occurred  at  the  Charity  Hospital  of  Berlin,  in 
which  variola  was  conveyed  to  a  patient  by  the  operation  of  skin-grafting, 
the  graft  having  been  taken  from  a  person  who  happened  to  be  in  the 
incubation  stage  of  the  disease.  This  seems  to  show  that  from  a  very 
early  period  the  whole  of  the  skin  contained  the  virus,  which  can  have 
reached  it  only  through  the  blood ;  and  if  so,  the  same  thing  must  occur 
likewise  in  the  exceptional  instances  in  which  smallpox  is  inoculated  into 
the  skin  at  a  particular  spot. 

In  many  specific  diseases  there  are  certain  characteristic  local  lesions 

0P   ^-— ?  •     ''nMkfiiwt    t%t   a.   syphilitic   ■«*•«-    tbp    miatiilpa    nf    vArinlA.    tliA 
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tonsillitis  of  diphtheria,  the  intestinal  ulcer  of  enteric  fever,  the  parotid  of 
mumps,  the  buboes  of  Oriental  plague.  These  are  at  once  the  result  of 
the  infection  from  without,  and  a  fresh  form  of  infection  from  within  the 
body.     The  former  is  their  constant,  the  latter  their  occasional  significance. 

In  typhus  and  in  relapsing  fever  there  are  no  characteristic  local 
lesions ;  and,  in  the  exanthemata,  pyrexia  and  other  general  sjrmptoms 
precede  the  cutaneous  eruptions  by  a  considerable  interval  of  time. 

Here,  however,  we  must  distinguish  between  such  cases  as  Diphtheria, 
Syphilis,  and  Tetanus,  where  the  local  focus  is  the  seat  of  multiplication  of 
the  contagion,  and  cases  like  Tuberculosis,  where  the  contagion  rapidly 
spreads  over  the  whole  body.  Hydrophobia  is  probably  an  extreme  example 
of  the  former  group  of  diseases  and  the  exanthems  of  the  latter. 

Physiological  action  of  the  microphytes;  their  poisonous  products. — 
With  regard  to  the  mode  of  production  of  the  pyrexia  and  of  the  other 
symptoms  of  specific  diseases  by  their  contagia  we  know  at  present  scarcely 
anything.  The  microbes,  in  multiplying  so  enormously  as  they  do,  must 
of  course  abstract  nutrient  materials  from  the  blood  and  from  the  tissues ; 
and  like  other  plants  without  chlorophyll  they  must  absorb  much  oxygen 
from  the  blood  and  lymph.  It  is,  however,  rare  for  them  to  increase  to 
such  numbers  as  to  act  as  emboli,  or  to  starve  or  to  stifle  the  tissues  they 
invade. 

The  most  general,  important,  and  in  some  cases  the  sole  physiological 
action  of  infectious  microbes  is  by  means  of  the  chemical  poisons  they 
secrete.  These  are  at  present  imperfectly  known.  The  first  described 
were  alkaloids  of  the  amine  type  called  plomaines  (from  wrCofxa,  a  corpse), 
leucomaines,  &c.  Others,  also  nitrogenous,  are  proteid  in  structure,  and 
resemble  the  intermediate  products  of  gastric  or  pancreatic  digestion, 
between  albumen  and  peptone.  They  are  therefore  called  albumoses. 
Other  products  are  fatty  and  aromatic  acids,  indol,  &c.  A  convenient 
term  for  all  such  chemical  products  of  infective  microphytes  is  toxine. 
Dr  Sidney  Martin  has  isolated  the  toxine  of  Diphtheria,  and  has  shown 
that  it  is  possible  to  identify  this  infectious  disease  not  only  by  the  specific 
luicrobes  which  produce  it,  but  also  by  the  specific  toxines  which  they 
produce.  This  has  also  been  accomplished  in  the  case  of  Anthrax,  Diph- 
theria, and  Tetanus. 

In  some  diseases  which  are  due  to  infection  with  pathogenic  microbes 
the  organism  itself  does  not  spread  beyond  a  limited  area,  and  all  the 
effects  of  the  disease  on  the  nervous  system,  heart,  and  tissues  generally, 
are  due  to  poisoning  with  the  chemical  products  of  the  bacteria.  In  fact, 
it  is  not  too  much  to  say  that  most  of  the  symptoms  of  specific  fevers  are 
due  to  ''  intoxication ''  or  poisoning  with  chemical  products :  in  some  the 
pathogenic  microbe  penetrates  to  every  comer  of  the  body,  and  there  distils 
its  venom  ;  in  others  it  multiplies  in  one  or  more  limited  spots,  and  there 
secretes  the  poison  which  is  carried  by  the  lymph  and  blood  all  over  the 
body. 

The  idea  of  a  "  struggle  for  existence  "  between  these  organisms  and 
the  tissues  of  the  host  was  carried  out  in  detail  by  Nageli.  He  argued  that 
when  a  person  is  exposed  to  contagion,  his  taking  the  disease  or  resisting 
it  depends  probably  in  part  upon  the  number  of  microbes  which  enter  his 
body,  in  part  upon  the  condition  of  his  blood  and  of  his  tissues  at  the 
time.     It   is   found    in    cultivating    bacteria   that    when    more    kinds    of 
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organism  than  one  are  present,  a  slight  change  in  the  composition  of  the 
fluid  in  which  they  are  placed  may  completely  alter  the  result,  enabling  a 
microbe  which  previously  was  weaker  to  outgrow  that  which  had  been 
stronger.  And  so  Nageli  supposed  that  slight  alterations  in  the  state  of  the 
blood  may  greatly  favour  or  oppose  a  contagion  in  the  competition  on  which 
it  enters.  Moreover  the  remarkable  observations  of  Metchnikoff,  first 
made  on  a  minute  crustacean,  but  afterwards  repeated  on  frogs,  seem  to 
show  that  bacteria  introduced  into  the  blood  either  kill  the  leucocytes,  (w 
are  themselves  absorbed  and  digested  by  these  guardians  of  the  invaded 
organisms  ('  Virchow's  Archiv,*  Bd.  xcvii).* 

This  action  of  the  leucocytes  on  the  invading  bacteria  is  termed 
cheuiiotaxis.  But  the  power  of  resistance  of  the  invaded  organism  is  not 
limited  to  the  action  of  the  living  leucocytes,  for  blood-serum  itself  may  be 
antagonistic  to  the  life  of  bacteria. 

The  analogy  of  the  various  fermentations  suggests  (as  Lister  has  re- 
marked) that,  besides  appropriating  the  materials  for  their  own  growth, 
microzymes  may  also  cause  further  disturbance  by  catalytically  decom- 
posing other  substances  of  which  they  make  no  use.  They  also  secrete 
digestive  products,  which  act  like  pepsin  in  softening  the  tissues. 

While  living,  these  minute  organisms  are  constantly  excreting  waste 
products,  and  theee,  when  accumulated  by  an  enormous  number  of  microbes, 
become  a  large  dose  of  poisonous  materials  for  the  host.  Moreover,  the 
mere  physical  results  of  immense  swarms  of  these  microbes  may  possibly 
lead  to  blocking  of  lymph-channels,  or  starvation  of  ganglion-cells,  or  suffo- 
cation of  living  protoplasm. 

Immunity. — It  is  a  matter  of  common  experience  that  most  specific 
infectious  diseases  protect  from  future  invasion  the  organism  which  has  once 
survived  their  attack.  There  are  exceptions  to  the  rule,  and  the  degree  and 
duration  of  the  protection  varies  for  each  malady ;  but  most  of  the  specific 
contagious  diseases  occur  only  once  in  the  life  of  the  same  person,  and  few 
of  them  are  entirely  devoid  of  a  protecting  influence. 

Those  which  protect  best  are  Smallpox,  Typhus,  and  Whooping-cough,  of 
which  a  second  attack  is  very  rare  indeed.     Scarcely  less  infrequent  is  a 
second  attack  of  Enteric  Fever,  Varicella,  Mumps,  or  Syphilis.     Scarlatina 
protects  rather  better  than  Measles  or  than  Rubeola.     Cholera  and  Plague 
probably  protect,  but  they  are  comparatively  rare  and  their  mortality  is 
hi<rh.  Yellow  fever  is  believed  to  protect  efficiently  from  a  second  attack  if 
the  patient  survives  the  first.  Relapsing  Fever  scarcely  protects  at  all.  Glan- 
ders, Tetanus,  and  Hydrophobia  are  too  often  fatal  to  furnish  instances 
of  protection.     Lastly,  Erysipelas,  Influenza,  and  Pneumonia  not  only  do 
not  prevent  a  second  attack  but  probably  predispose  to  it. 

It  appears  as  if  in  the  course  of  each  disease  the  blood  or  the  tissues 
undergo  such  a  "  sterilisation ''  that  they  no  longer  afford  the  conditions 
requisite  for  the  development  of  its  peculiar  microphytes ;  and  it  has  been 
found  experimentcJly  that  by  cultivation  of  a  certain  bacillus  in  a  neutral 
fluid  the  latter  becomes  so  ''  exhausted,''  or  at  least  so  altered,  that  it  will 
DO  longer  support  cultivation. 

There  are,  however,  obvious  objections  to  the  notion  that  human  beings 
in  general  are  bom  provided  with  a  number  of  different  materials  which 

*  See  MetchnikofTs  '  Lectures  on  the  Comparative  Pathology  of  Inflammation,'  trans- 
lated by  Dr  Starling  (1893). 
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serre  no  known  purpose  but  that  of  affording  nutriment  to  the  various  con- 
tagia,  in  case  of  their  invasion.  Nor  is  it  easy  to  suppose  that  the  leuco- 
cjrtes,  when  once  they  have  got  the  better  of  the  invading  swarms  of  bac- 
teria, are  so  habituated  to  the  attack  that  they  gain  an  easy  victory  over 
any  subsequent  irruption  of  the  same  species,  while  yet  they  are  as  unable 
as  at  first  to  deal  with  any  other  species ;  and  that  they  transmit  to  their 
descendants  the  same  power  of  destruction,  with  the  same  limitation,  down 
to  a  generation  of  phagocytes  many  years  distant. 

The  immunity  from  Scarlet  Fever  of  a  person  who  has  once  had  that 
disease  is  an  acquired  immunity.  But  there  is  also  a  natural  immunity 
from  Scarlet  Fever  which  protects  some  who  are  exposed  to  the  infection. 
This  may  depend  in  some  cases  on  accidental  circumstances  which  hinder 
the  entrance  of  the  contagium ;  but  when  it  has  gained  an  entrance,  when 
contagious  matter  is  inoculated,  some  persons  and  some  animals  resist 
and  are  naturally  immune  to  that  infection,  though  they  may  suffer  from 
another.  This  is  probably  due  to  the  phagocytic  power  of  leucocytes,  and 
partly  to  the  destructive  power  of  serum ;  but  even  if  one  or  both  theories 
are  universally  true,  they  only  carry  the  explanation  further  back  a  step. 
How  a  single  cell  resists  one  microbe  is  as  hard  a  problem  as  how  a 
colony  of  cells,  an  entire  organism,  resists  a  swarm  of  microbes. 

Natural  immunity  appears  to  be  hereditary — ^acquired  immunity  pro- 
bably is  not.  Some  species  of  animals  resist  one  specific  disease  absolutely, 
and  others  comparatively.  Thus  rodents  are  prone  to  tuberculosis,  while 
dogs  and  horses  are  "  refractory  "  but  not  immune. 

That  immunity  is  not  a  mere  question  of  phagocytosis  seems  clear,  not 
only  from  its  being  true  of  diseases,  like  diphtheria,  which  are  immediately 
the  result  not  of  bacteria,  but  of  the  toxines  they  se<A*ete,  but  also  from 
acquired  immunity  applying  to  purely  chemical  intoxication  like  bella- 
donna, arsenic,  and  alcohol. 

Artificial  immunity  follows  the  same  rule  of  "  habit,  use,  and  wont." 
An  animal  is  first  inoculated  with  a  small  dose  of  virus  and  recovers,  it 
can  then  bear  a  larger  one,  and  at  last  becomes  immune  to  what  at  first 
would  have  been  a  lethal  dose.  Natural,  acquired,  and  artificial  immunity 
are  all  more  or  less  temporary  as  a  protection.  Vaccination  must  be  re- 
peated. After  many  years  an  attack  of  Measles  no  longer  protects,  and  the 
artificial  immunity  from  Diphtheria  only  lasts  a  few  weeks.  Thus  protec- 
tion varies  as  much  in  duration  as  in  degree. 

It  is  an  interesting  question  whether  acquired  immunity  (as  from 
Typhus  or  Measles)  may  not,  in  some  cases,  be  transmitted  from  parent  to 
child.  It  is  well  known  that  exanthemata  often  rage  with  extraordinary 
virulence  when  they  are  introduced  into  communities  that  have  before  been 
free  from  them.  Other  explanations  of  this  fact  are  possible;  but  the 
reason  may  be  that  the  victims  come  of  a  stock  which  has  not  for  many 
generations  been  exposed  to  the  contagion.  It  would  be  interesting 
to  investigate  to  what  extent  differences  in  the  severity  of  a  specific 
disease,  attacking  various  individuals  under  the  same  conditions,  in 
countries  where  it  is  always  more  or  less  prevalent,  may  depend  upon 
whether  one  or  both  of  the  parents  of  the  several  patients  had  that  disease 
in  childhood. 

Prevention  of  infectious  diseases, — ^We  cannot  "stamp  out"  scarla- 
tina and  cholera  as  we  can  anthrax  or  pleuro-pneumonia  in  cattle — ^by 
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destroying  eaoh  pati^it  as  soon  as  he  is  attacked ;  and  if  we  could,  sooner 
or  later  each  disease  would  be  sure  to  find  an  entrance,  and  it  would  pro- 
bably commit  unheard-of  ravages  among  a  population  long  free  from  it.  It 
is  eren  doubtful  whether  we  ought  to  teaoh  the  public  to  look  upon  the 
maladies  in  question  as  in  a  special  sense  ''  preventable  by  segregation  of 
patient*."  They  are  certainly  not  so  much  so  as  those  which  result  from 
over-indulgence  in  food  and  drink,  or  from  syphilis. 

A  more  promising  method  of  combating  infection  is  that  of  which 
we  have  an  illustration  in  vaccination.  Pasteur  demonstrated  the  fact  that 
the  vims  of  anthrax  can  be  so  diminished  in  intensity  that  it  is  no  longer 
faUl  to  cattle,  and  that  after  inoculation  with  this  modified  or  attenuated 
finu  they  are  no  longer  susceptible  of  the  disease.  The  same  success  attended 
him  in  dealing  with  a  contagious  disease  of  poultry  (called  by  a 
mignomer  cholSra  des  poules) ;  and  he  afterwards  applied  a  similar  method 
to  the  prevention,  and  practically  to  the  treatment,  of  hydrophobia.  We 
may  hope  for  future  advance  in  the  same  method,  which  has  made  small- 
pox a  preventable  though  unhappily  not  always  a  prevented  disease. 
Similar  success  now  follows  the  elaboration  of  an  antitoxin  of  diphtheria 
in  the  serum  of  horses  rendered  immune  to  this  disease.  Injection  of 
this  serum  under  the  skin  not  only  confers  a  temporary  immunity  from 
infection,  but  in  the  case  of  those  already  attacked  by  diphtheria  greatly 
reduces  the  violence  of  the  disease  and  increases  the  number  of  successful 
eases.  Pneumonia,  tetanus,  and  suppuration  have  been  attacked  by  a 
similar  method  of  treatment,  and  with  some  promising  results,  and  still 
more  recently  Plague  and  Enteric  Fever  have  been  treated  with  encouraging 
success  by  the  same  method. 

There  is,  lastly,  another  method  by  which  plague  and  typhus  and  ague 
have  been  almost  banished  from  England — improvement  of  the  circum- 
stances of  life,  by  which  either  the  organism  is  better  able  to  resist  the 
invasion  of  the  virus,  or  the  conditions  have  been  rendered  unfavourable  for 
the  multiplication  and  even  the  survival  of  the  living  parasite  itself. 

Method  of  transference  of  cantctgia, — ^We  have  next  to  consider  how  the 
microphytes  of  contagion  gain  access  to  the  human  body. 

When  suspended  in  the  air  they  probably  penetrate  into  the  capillaries 
ot  the  lungs  through  the  stomata  of  the  pulmonary  alveoli ;  they  make 
their  way  through  the  mucous  membrane  of  the  mouth  or  the  fauces  by  the 
mucous  crypts,  particularly  those  of  the  tonsils ;  or  they  enter  the  blood 
or  the  lymph  through  wounds  or  abrasions.*  After  being  swallowed  the 
bacteria  pass  through  the  mucous  membrane  of  the  alimentary  canal,  and 
are  distributed  by  the  blood-current. 

In  describing  the  invasion  of  the  several  specific  diseases,  we  shall  find 
evidence  that  their  contagia  differ  much  in  the  readiness  with  which  they 
pass  the  natural  barriers  of  the  skin  and  mucous  membrane. 

Contagia  have  traditionally  been  divided  into  those  which  are  "  fixed '' 
and  those  which  are  "  volatile."  As  we  have  seen,  it  is  certain  that  none 
of  them  are  gases  or  vapours,  and  that  they  all  consist  of  solid  particles 

*  It  has  been  supposed  that  examples  of  such  a  mode  of  infection  are  sometimes  afforded 
bj  the  so-called  "surgical  scarlet  fever/'  which  so  often  breaks  out  in  children  after 
operations;  but,  since  Dr  Ooodhart  showed  in  the  'Qny's  Hospital  Reports'  for  1879 
that  its  occurrence  is  not  prevented  by  the  strictest  "antiseptic"  treatment,  there  appears 
ktk  1m»  m-«-  .»-*k«WJi;4'«»  *v#  ifji  arisincr  in  the  ordinarv  w«v 
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of  exceedingly  small  size.  But  is  it  possible  that  the  particles  in  question 
are  capable  of  escaping  with  the  water  which  evaporates  from  liquids  or 
from  moist  solid  surfaces,  and  of  diffusing  themselves  in  the  air?  Nageii 
demonstrated  that  this  is  impossible.  He  performed  a  series  of  experi- 
ments with  V-shaped  tubes  connected  together.  In  one  bend  he  placed 
a  liquid  suitable  for  the  growth  of  microzymes ;  another  bend  he  filled 
with  sand  saturated  with  a  putrefying  liquid.  Even  when  air  was  drawn 
through  the  apparatus  he  found  that  no  microzymes  passed  from  one  tube 
to  the  other.  And  on  theoretical  grounds  he  shows  that  no  other  result 
could  have  been  anticipated.  Later  observations  on  the  transference  of  the 
contagion  of  Enteric  fever,  tubercle,  and  septica&mia  have  confirmed  these 
early  conclusions.  It  is,  however,  quite  possible  for  bacteria  to  be  conveyed 
in  splashes  or  in  mucus  ejected  from  the  nose  or  the  trachea. 

It  was  formerly  supposed  that  the  lureath  of  persons  suffering 
from  an  infective  disease  is  highly  charged  with  the  virus,  and  that 
the  offensive  odours  exhaled  from  his  moist  skin,  or  from  his  excreta, 
are  highly  dangerous.  But  this  belief  is  erroneous;  the  presence  of 
foetor  is  generally  a  sign  that  the  substances  which  give  rise  to  it  are  still 
moist,  and  are  therefore  incapable  of  setting  free  any  microzymes  which 
they  may  contain.  Increasing  experience  has  shown  that  the  fear  formerly 
entertained  of  microbes  floating  in  the  air  was  greatly  exaggerated.  The 
contagion  in  cases  of  wounds  and  in  surgical  operations  is  conveyed 
in  the  vast  majority  of  cases  by  the  hands  of  the  patient  or  others, 
by  the  instruments  used,  or  by  accidental  contamination.  So  also  con- 
tagia  from  the  lungs  and  throat  are  conveyed  by  the  sputum  or  saliva 
ejected  in  coughing,  but  not  by  the  moist  breath;  and  it  is  only  when 
dried  up  that  the  dust  becomes  again  a  source  of  infection  through  the 
air.  Pathogenic  microbes  generally  seem  to  require  a  conveyance — 
water,  mucus,  faeces,  epithelium,  Ac.  (moist  or  dried),  and  do  not  exist  to 
a  dangerous  extent  free  in  the  air. 

Some  infectious  diseases,  as  tetanus,  hydrophobia,  and  syphilis,  appear 
to  be  always  communicated  by  inoculation,  the  poison  being  introduced 
into  a  bite  or  a  wound,  or  a  crack  in  the  skin.  This  is  also  the  case  with 
the  suppurative  micrococci.  Diphtheria  is  often,  and  syphilis  occasionally, 
:)pread  by  direct  transference  of  mucous  secretion  from  one  individual  to 
another.  Again,  punctures  made  by  insects  may  sometimes  be  the  means 
of  conveying  the  virus ;  cattle,  for  instance,  are  liable  to  be  infected  with 
anthrax  by  gadflies,  and  we  shall  find  that  mosquitoes  are  important  trans- 
veyors  of  the  living  contagion  of  ague  from  water  to  a  human  host. 

Some  specific  diseases,  as  enteric  fever  and  cholera,  are  transmitted  by 
means  of  drinking-water.  The  contagia  of  enterica  and  of  scarlatina  may 
be  spread  by  means  of  milk,  and  that  of  tubercle  by  milk,  and  less  fre- 
quently by  solid  food.  It  is  probable  that,  even  in  water,  the  specific 
microzymes  multiply  in  the  interval  between  its  contamination  and  its 
reaching  the  human  stomach.  But  there  can  be  little  doubt  that  milk 
affords  more  favourable  conditions  for  their  growth. 

Most  bacteria  when  swallowed  are  destroyed  by  the  gastric  juice,  but, 
unfortunately,  those  of  enteric  fever,  and  of  tuberculosis,  particularly  in 
children,  pass  safely  on  into  the  intestines  and  there  multiply. 

The  conditions  which  favour  infective  bacteria  being  conveyed  by  the 
air  vary  greatly. 

In  the  case  of  microbes  which  live  in  earth,  the  first  condition  of  their 
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derelopment  is  the  presence  of  water  in  the  interior  or  upon  the  surface  of 
the  ground,  and  the  presence  in  this  water  of  substances  fit  to  serve  as 
pabulum  for  the  microbes.  Further,  it  is  necessary  that  the  level  of  the 
water  should  vary  from  time  to  time,  so  that  particles  of  the  soil  itself, 
or  the  stems  and  the  leaves  of  plants  growing  upon  it,  should  undergo 
desiccation.* 

The  oontagia  of  smallpox  (dried  and  powdered  pus),  of  scarlatina 
(epidermic  scales),  and  of  diphth^ia  and  tubercle  (desiccated  mucus)  gain 
an  entrance  by  the  fauces  and  the  air-passages  generally. 

Contagious  microbes  leave  the  body  mainly  in  the  fluid  excretions — 
the  saliva,  the  urine,  the  f»ces,  and  the  sweat.  They  may  also  escape 
with  the  cuticle  which  is  constantly  being  shed  from  the  surface;  in  the 
case  of  scarlet  fever  and  in  that  of  smallpox  this  mode  of  diffusion  of  the 
poison  is  of  the  first  importance. 

The  microbes  which  adhere  to  fragments  of  cuticle  are  already  dry ; 
those  which  are  contained  in  ftecee,  in  urine,  saliva,  or  sweat  must  undergo 
desiccation  before  they  can  reach  the  air. 

Free  ventilation  and  exposure  to  direct  sunlight  are  deleterious  to 
bacteria,  whereas  nothing  is  more  favourable  to  their  disposal  than  soaking 
linen  or  other  fabrics  with  any  of  the  infected  secretions.  The  microbes 
remain  upon  the  surface  of  the  cloth  when  it  dries,  and  are  afterwards 
shaken  off  by  the  slightest  movement. 

The  escape  of  microbes  in  the  course  of  an  infective  disease  is  accidental, 
not  due  to  a  process  of  ''  elimination/'  and  of  no  advantage  whatever  to  the 
patient.  Indeed,  the  microbes  which  find  their  way  out  of  the  body  are 
probably  altogether  insignificant  in  number  when  compared  with  those 
which  remain  in  the  blood  or  in  the  tissues. 

Persistence  of  contagia. — How  long  a  patient  remains  capable  of  in-* 
fecting  others  after  his  recovery  from  a  contagious  disease  is  a  most 
important  question,  but  difficult  to  answer.  Almost  as  soon  as  the 
pyrexia  is  at  an  end,  spirilla  disappear  from  the  blood  in  relapsing  fever. 
Tophus  and  smallpox,  when  the  last  symptoms  have  disappeared,  appear  to 
lose  their  power  of  contagion.  On  the  other  hand,  the  desquamation  of 
scarlatina  prolongs  the  chance  of  infection  for  many  weeks,  and  that  of 
diphtheria  may  long  exist  in  the  fauces  when  it  has  disappeared  from  all 
other  parts,  and  when  the  patient  himself  is  perfectly  well. 

*  If  any  valae  is  to  beattached  to  the  observatious  wbich  Pettenkofer  made  at  Municli 
with  regard  to  enteric  fever  and  to  cholera,  microbes  concerned  in  the  propagation  of  these 
*' xniasmatic-contagioas "  diseases  must  be  assumed  to  come  in  some  cases  from  the  soil  at 
a  depth  of  several  feet.  The  conditions  which  may  be  supposed  to  render  this  possible  are 
very* carefully  argued  out  by  X&^^eli.  In  the  first  place,  he  thinks  that  in  the  ground-water 
which  saturates  a  porous  soil  below  a  certain  level  the  srrowth  of  microphytes  is  likely  to 
be  especially  active  towards  the  surface  of  this  water.  Hence  the  slightest  fall  in  the  level 
of  the  water  must  cause  an  abundant  settlement  of  microbes  upon  stones,  sand,  and 
fragments  of  clay  and  humus,  which  come  into  contact  witli  air  as  soon  as  the  water 
recede*  from  them.  In  this  subterranean  atmosphere  he  conceives  that  currents  are  pro- 
duced by  various  causes— changes  of  temperature,  changes  of  pressure,  winds,  and  lastly, 
the  suction  action  of  warm  air  into  the  interior  of  houses  having  deep  foundations.  Such 
carrents,  be  thinks,  may  easily  carry  away  the  dry  microbes,  especially  if  there  is  no 
precipitate  of  colloid  matter  from  the  water  to  make  them  adhere  closely  to  the  substances 
on  wbich  they  are  deposited.  A  further  condition,  at  least  so  far  as  concerns  their  escape 
into  the  air  above,  is  that  the  superficial  layers  of  the  soil  through  which  they  must  pass 
thonld  not  be  dmp,  and  should  not  be  covered  with  a  uniform  carpet  of  vegetation.— 
C.  H.  P. 


28  INFECTION 

Contagia  sometimes  adhere  with  great  tenacity  to  the  walls  of  a  room 
or  a  house  which  has  been  tenanted  by  a  patient,*  and  to  bedding  or  clothea 
which  he  has  used. 

Woollen  substances  seem  to  afford  the  most  favourable  conditions  for 
the  preservation  of  microbes  in  a  state  of  activity,  short  of  their  being 
enclosed  in  sealed  glass  tubes.  By  the  hygrometric  properties  of  such 
substances,  contagia  adherent  to  them  may  probably  be  prevented  from 
undergoing  too  complete  a  desiccation,  while  they  are  at  the  same  time 
protected  from  currents  of  air.f  Of  the  contagious  diseases  plague  and 
erysipelas  are  most  apt  to  cling  to  walls  and  furniture. 

Destruction  of  contagia, — Disinfection  of  persons,  of  their  clothes,  and 
of  their  dwellings  after  a  contagious  disease  was  enjoined  by  the  Mosaic 
laws,  and  was  carried  out  in  modem  Europe  after  epidemics  of  the  plague. 
But  only  since  the  presence  and  natural  history  of  living  contagia  have 
been  discovered,  have  such  methods  been  capable  of  scientific  direction. 

The  patient  himself,  his  physician,  and  his  nurses,  the  linen  of  his  bed 
or  body,  his  excreta,  the  fumitiu*e,  and  the  walls  of  his  chamber  are  each 
and  all  sources  of  possible  infection. 

The  patient  should  be  isolated  in  a  separate  room  or  suite  of  rooms, 
if  possible,  at  the  top  of  the  house.  An  intervening  passage,  of  which 
the  windows  can  be  kept  open,  is  a  great  advantage.  Ventilation  should 
be  carefully  attended  to,  and  there  should  be  a  fire,  so  as  to  maintain  a 
draught  up  the  chimney.  The  doors  should  be  kept  closed,  and  outside 
them  there  should  be  hung  an  old  sheet  saturated  with  a  liquid  solution 
of  carbolic  acid  (I  in  40),  and  never  allowed  to  become  dry.  The  addition 
of  glycerine  is  useful  for  the  latter  object.  It  is  useless  to  expose  vessels 
containing  carbolic  acid  in  a  sick-room  itself,  or  to  scatter  chloride  of  lime 
upon  the  floor. 

Those  who  nurse  or  wait  upon  the  patient  should  not  be  allowed  to  enter 
other  parts  of  the  house,  and,  if  possible,  persons  should  be  chosen  for 
this  duty  who  have  already  had  the  disease.  The  medical  attendant  should 
take  every  possible  care  to  avoid  carrying  contagion  abroad  by  change 
of  clothing,  and  by  exposing  himself  freely  to  the  open  air  after  each 
visit,  or  by  covering  his  ordinary  dress  with  a  long  mackintosh  or  cotton 
gown.  He  should  never  see  a  patient  with  an  infectious  fever  while  fasting, 
and  should  scrupulously  cleanse  his  hands  alter  each  visit. 

All  ctirtains,  carpets,  and  padded  chairs,  all  articles  of  wearing  apparel 
in  cupboards  or  in  drawers,  all  unnecessary  furnitiu*e,  should  be  removed 
from  the  sick-room  before  the  patient  is  placed  in  it.  Only  such  books  or 
toys  should  be  allowed  as  are  not  too  valuable  to  be  burnt  when  they  are 
done  with.  Any  food  or  drink  which  the  patient  or  the  nurse  may  leave 
should  be  thrown  away.     Cups,  plates,  and  spoons  should  be  put  in  boiling 

*  N&g^eli  mentions  that  at  Munich  several  masons  fell  ill  with  smallpox  after  scraping 
the  eeilinflf  of  a  room  in  which  smallpox  cases  had  been  treated  six  or  seven  years  before, 
and  which  had  then  been  whitewashed. 

t  Watson's  lectures  contain  the  following  instance: — A  hon«e  in  which  several  persons 
had  been  attacked  by  scarlet  fever  was  left  empty  for  a  year.  When  the  family  returned, 
a  drawer  in  one  of  the  bedrooms  resisted  for  some  time  attempts  to  pull  it  open.  A  strip 
of  flannel  had  got  between  the  drawer  and  its  frame,  and  had  made  the  drawer  stick. 
This  piece  of  flannel  the  housHmaid  put  playfully  round  her  neck.  An  old  nurse  who  was 
pment,  reoogninng  it  as  having  be-*n  used  as  an  application  to  the  throat  of  one  of  the 
•abjectt  of  scarlet  fever,  snatched  it  away  and  burnt  it.  The  girl,  however,  soon  sickened 
with  the  diseate. 


DISINFECTION  29 

witer  before  they  are  allowed  to  go  back  to  the  kitchen ;  but,  as  far  as 
possible,  it  is  well  to  keep  the  same  articles  from  day  to  duj  in  use  in  the 
sick-room,  and  to  wash  them  there. 

All  the  excreta  of  the  patient  should  be  rendered  innocuous  hj  the 
addition  of  a  disinfectant,  crude  sulphate  of  iron  or  permanganate  of  potash 
or  chloride  of  lime.  Other  effectual  disinfectants  are  thymol  and  othw 
aromatic  compounds,  phenol  ("  carbolic  acid ''),  sulphurous  acid,  chlorine, 
and — in  8<Mne  respects  the  most  valuable  of  all — corrosive  sublimate. 

A  point  on  which  Baxter  laid  stress,*  as  Nageli  had  before  him,  is  that 
the  addition  of  disinfectants  in  too  small  quantities  may  do  harm  instead  of 
good.  Probably  all  the  substances  that  can  destroy  contagia  are  also 
antiseptic  agents;  that  is,  they  can  prevent  putrefaction.  And  it  appears 
that  they  are  capable  of  doing  this  even  when  present  in  too  small  a 
quantity  to  disinfect.  So  that  if  a  disinfectant  is  added  in  small  quantity,  it 
may  easily  happen  that  by  preventing  putrefaction  it  keeps  the  contagious 
microbea  alive. 

For  disinfecting  linen  and  utensils  and  sterilising  instruments  heat  is 
the  most  effectual  agent.  There  is  reason  to  believe  that  a  degree  of 
heat  below  212^  may  be  sufficient.  Davaine  found  that  the  virus 
of  anthrax  diluted  with  water  was  destroyed  in  five  minutes  by  a 
temperature  of  131^  F.,  and  Baxter  that  even  dry  vaccine  was  rendered  inert 
in  thirty  minutes  by  a  temperature  of  1850  F.  In  the  dry  state  contagia 
resist  heat  much  better  than  when  they  are  suspended  in  water;  so  that 
iteam  saturated  with  watery  vapour  is  better  than  dry  steam. 

Some  hospitals  for  infective  diseases  have  hot-air  chambers,  erected 
for  the  purpose,  in  which  there  is  no  difficulty  in  raising  the  temperature, 
eren  in  the  centre  of  a  flock-bed,  to  220O,  240°,  or  300©  F. 

The  room  which  has  been  occupied  by  the  patient  during  the  disease 
must  be  purified  by  removal  of  wall-papers,  scrubbing  the  floor,  and 
scraping  and  whitewashing  the  ceiling,  f 

•  Sixth  volume  of  the  new  series  of  Sir  John  Simon's  *  Reports  to  the  Privy  Council.' 
t  Since  the  firftt  edition  of  this  hook  appeared  many  excellent  treatises  on  the  suhject 
of  microphytes  and  contagion  generally  have  appeared  in  Enfrland.  Of  these  may  he 
partiralarly  mentioned  Or  Klein's  *  Mirro-«rjrani»ms  in  Relation  to  Disease,'  Dr  Crook- 
shank's  *  Introduction  to  Practical  Bacteriology,'  Mr  Watson  Cheyne's  original  papers  and 
bis  tmnslation  of  German  eftssys  on  '  Bacteria  in  Relation  to  Disease  *  (puhlished  by  the 
Xew  Sydenham  Society,  1886  ,  the  chapters  on  contagion  and  on  bacteria  in  Professor 
Hamilton's  text-book  of  psthology,  snd  in  the  admirable  '  Student's  Manual  of  Geneml 
Pkthol<^gy '  by  Dr  Piiyne  (1888) ;  also  Dr  Eanthack's  able  treatise  in  the  first  volume  of 
the  *  Sya»em  of  Medicine '  edited  by  Professor  AUbutt,  and  the  practical  directions  in  Drs 
Wooldridge  and  GoodHll's  'Manual  of  Infectious  Diseases.'  The  best  short  account  of 
bacteria  recently  published  is  that  by  Dr  Muir  and  Dr  Reid  (2nd  edit.,  1899). 


FEVER 

Preterea  minimus  gelido  jam  in  corpora  sangais 
Febre  calet  sola.— Jtrv.,  Sat,  x,  217. 

Pyrexia — Theory  of  fern- — Thermolysis  and  thei'mogenesis — Thermotaxic  nervous 
centres — Thermometry — Clinical  and  pathological  course  of  pyrexia — Hyper- 
pyrexia and  paradoxical  temperatures — Idiopathic  and  symptomatic  fever — 
Raised  temperature  withmt  fever — Patlwlogical  forms  of  pyrexia  and  its 
clinical  varieties — Concomitant  plienomena  of  pyjexia:  nutrition,  pulse, 
respiration,  &c, — Subnormal  temperature, 

Galbn  defined  fever  as  calor  prceter  tuUuram,  and  fever  was  rightly 
believed  by  the  physicians  of  Greece  and  Rome  to  be  essentially  a  condition 
of  unnatural  heat  (irupcroc,  vvp ;  febris,  ferveo).  The  touch  of  the  fevered 
patient's  body,  his  thirst,  and  the  consumption  of  his  tissues  were  regarded 
as  due  to  an  ''  inflammation  "  of  the  blood,  and  the  whole  process  was  re- 
garded as  an  exaltation  of  the  ''  vital  heat ''  which  was  supposed  to  be  the 
cause,  not  the  effect,  of  the  movements  of  a  living  body.  By  Aristotle  and 
his  successors  down  to  the  experiments  of  Hooke,  Boyle,  and  Mayow  in  the 
latter  part  of  the  seventeenth  centiuy,  the  method  of  moderating  the  vital 
heat  was  supposed  to  be  the  cooling  action  of  the  air  in  respiration,  and 
hence  dyspnoea  and  fever  were  naturally  associated.* 

We  now  know  that  the  bodily  temperature  in  health  is  maintained  at 
a  nearly  constant  point,  partly  but  only  in  a  subordinate  degree  by  the 
lungs,  and  principally  by  evaporation  from  the  skin.  We  know  that  radia- 
tion and  conduction  are  prevented  by  clothing,  and  that  perspiration  is 
cheoked  when  the  surrounding  air  is  colder  than  usual,  while  it  is  given 
free  play  and  the  skin  becomes  hot  and  moist,  when  the  air  rises  in  tempera- 
ture. 

Rightly  regarding  the  increased  temperature  of  the  body  as  the 
essential  and  dominating  symptom  of  fever,  of  which  thirst,  high-coloured 
scanty  urine,  dry  tongue,  burning  skin,  anorexia,  insomnia,  muscular 
weakness,  emaciation,  delirium,  and  coma  are  all  results,  modem  patho- 
logists have  concentrated  their  attention  upon  this  fundamental  fact. 

Now  it  is  quite  clear  that  a  higher  mean  temperature  in  a  living  body, 
as  much  as  in  a  greenhouse  or  an  oven,  can  be  the  result  of  only  three 
causes,  viz.  increased  production  of  heat,  diminished  loss  or  dissipation  of 
heat,  or  the  two  acting  together. 

*  See  Dr  Wm.  Ogle's  introduction  to  his  translation  of  Aristotle's  treatise  on  '  Respi- 
ration,' 1897. 

It  is  convenient  to  make  a  distinction  between  Feveb  the  complex  pathological 
state  known  under  that  name,  and  Ptbbxia  the  condition  of  raised  temperature  as  a 
faet  by  itself.  The  word  fever  should  never  be  nsed  as  a  nosological  term  without  a 
qoidifying  adjective. 
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When  Liebermeister,  in  1870,  said  that  in  fever  Nature  strives  to  keep 
the  mean  temperature  at  103°  (or  whatever  the  pyrexia!  state  is),  just  as 
in  health  she  strives  to  keep  it  at  98*40,  he  spoke  metaphorically  ;  but 
he  was  right  in  holding  that  the  same  causes  produce  "  morbid  "  pyrexia  as 
those  which  produce  normal  or  "  healthy  "  apyrexia.*  In  other  words,  the 
ptthology  of  fever  is  only  a  chapter  in  the  physiology  of  animal  tem- 
perature. 

Physiology,  then,  teaches  us  that  the  high  mean  temperature  of  fever 
must  depend  on  increased  oxidation,  or  on  diminished  output  of  heat  from 
the  skin  or  the  lungs,  or  on  both  causes  acting  together. 

Traube,  who  was  the  first  to  study  fever  physiologically  (1863),  believed 
that  the  primary  fact  in  pyrexia  was  the  contraction  of  the  capillaries  of 
the  skin,  which  led  to  the  whole  blood  becoming  hotter.     The  production 
of  heat  was,  he  thought,  no  greater  than  in  health,  but  its  dissipation  was 
checked.     He  also  first  proved  that  the  excretion  of  nitrogen  is  increased, 
chiefly  as  urea.     The  excretion  of  carbon  dioxide  was  at  one  time  believed 
from  experiments  on  animals  not  to  be  increased  during  pyrexia,  but  it 
has  now  been  satisfactorily  proved  to  undergo  marked  increase  during  fever 
in  the  human  subject  by  Leyden,  and  the  same  result  has  been  arrived  at 
by  Pfliiger  and  his  pupils  in  the  case  of  animals  also.     Rosenthal  ('  Berlin. 
klin.  Wochenschrift,'  August  10,  1891)  has  since  repeated  Traube's  experi- 
ments, and  come  to  the  same  conclusion. 

That  pyrexia  does  not  always  depend  on  diminished  loss  of  heat  is 
proved  by  the  profuse  sweats  of  rheumatic  fever,  and  by  the  inefficacy  of 
hot-air  baths  in  reducing  high  temperature.  Again,  as  Cohnheim  remarked, 
a  febrile  patient  may  be  thrown  into  profuse  perspiration  by  the  sub- 
cataneous  injection  of  pilocarpine,  when  the  loss  of  heat  from  the  skin  must 
be  enormously  increased,  and  yet  no  fall  in  his  temperature  follows.  In 
fact,  the  heat  passed  off  in  fever  may  be  more,  not  less,  than  in  health.  It 
■eems,  therefore,  clear  from  both  experiment  and  clinical  observation  that  in 
some,  if  not  in  all  cases,  there  is  an  increased  production  of  heat,  associated 
with  diminished  muscular  movements,  with  increased  oxidation,  and  with  in- 
creased excretion  of  nitrogen,  of  water,  and  of  carbonic  anhydride. 

In  fever,  as  in  health,  the  regulation  of  temperature  still  goes  on,  but 
the  mean  point  is  a  higher  one.  Dr  Burden  Sanderson,  in  his  lectures  on 
fevo"  in  1876,  gave  abundant  evidence  that  pyrexia  does  not  depend  on 
diminished  dissipation  of  heat,  but  on  disorder  of  the  thermotaxic  mechan- 
lam.  That  is  to  say,  that,  as  Virchow  surmised  in  1853,  fever  is  essentially 
a  disorder  of  the  nervous  system.  The  loss  of  heat,  normally  regulated  by 
thermolytic  nerves  which  govern  the  cutaneous  blood-vessels  and  sweat- 
glands,  and  the  respiratory  movements,  the  muscles  and  the  glands  through- 
out the  body — this  loss  of  heat  may  in  pyrexia  be  less  than  in  health,  or  it 

•  Llcbifrmeister,  in  1864,  took  advantage  of  an  attack  of  tonsillitis  in  his  own  person 
to  demonstrate  this  fact.  His  temperature  havinf?  risen  to  between  102°  and  103°,  he 
exposed  his  body  to  cold  air,  and  washed  himself  with  cold  water;  and  he  found 
that  this  caosed  a  slight  rise  of  the  axillary  temperature  from  contraction  of  the  superficial 
vcwels  and  diminution  of  loss  of  heat  from  the  skin,  exactly  as  would  have  occurred  in 
health.  The  same  observer,  in  1868,  by  noting  the  change  in  the  temperature  of  the 
water  of  a  cold  bath,  in  which  he  placed  a  man  suffering  from  acute  pneumonia,  was  able 
to  calculate  that  the  immersion  caused  a  greatly  increased  proportion  of  heat,  far  more 
best  being  given  off  than  would  have  corresponded  with  the  mere  lowering  of  the  tempe- 
fmtare  of  the  patient.  The  accuracy  of  this  calculation  has  since  been  disputed  by 
WiBternitx  ("  Der  Elnfluss  von  Warmeentziehungen  auf  die  Warmeproduction,"  <  Med. 
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may  be  and  often  is  greater ;  but  the  production  of  heat  regulated  by  ther- 
mogenic nerves  is  always  increased,  so  as  to  leave  the  temperature  of  the 
body  above  that  of  health.  This  view,  though  ably  disputed  by  Swatow, 
who  adhered  to  Traube*s  doctrine,  has  been  confirmed  by  Cohnheim  (*  Allge- 
meine  Pathologic,'  Bd.  ii,  S.  539),  Leyden,  May,  and  other  German  patho- 
logists. The  difficulties  of  observation  and  experiment,  as  well  as  of 
theoretical  adaptation  of  the  physical  laws  of  production  and  dissipation  of 
heat  to  the  human  body,  are  so  great,  that  it  is  not  wonderful  that  it  is  not 
yet  clear  whether  there  is  in  this  or  that  particular  case  of  fever  decreased 
thermolysis  in  addition  to  increased  thermogenesis. 

The  heat  of  fever,  like  that  of  warm-blooded  animals  in  health,  depends 
ultimately  on  oxidation  of  the  combustible  elements  of  food  (and  other 
subordinate  chemical  processes).  This  oxidation  takes  place  chiefly  in  the 
muscles,  and  next  in  the  liver  and  secreting  glands,  but  to  some  extent  in 
all  living  tissues.  The  dissipation  of  this  heat  takes  place  only  to  a 
small  extent  by  conduction  and  radiation,  chiefly  by  evaporation,  and 
this  partly  from  the  lungs,  but  chiefly  from  the  surface  of  the  body.  The 
regulation  of  thermolysis,  or  loss  of  heat,  is  accomplished  partly  by  the 
nervous  mechanism  of  respiration,  but  chiefly  by  the  vaso-motor  and  vaso- 
dilator nerves  diminishing  the  amount  of  blood  which  circulates  in  the 
liver  and  hot  internal  organs  on  the  one  hand,  and  increasing  the  flow 
through  the  comparatively  cool  integuments  on  the  other.  In  many  cases  of 
fever,  as  above  stated,  more  not  less  heat  than  in  health  is  given  off ;  but 
the  essential  point  is  that  more  heat  is  produced  than  in  a  healthy  person, 
lying  as  still  and  taking  as  little  food  as  a  febrile  patient  does.  The  regu- 
lation of  both  thermogenic  and  thermolytic  processes  is  thrown  out  of 
gear.  The  thermogenesis  is  increased  beyond  the  power  of  the  thermo- 
lysis to  cope  with.  The  nervous  mechanism  of  the  latter  process  is 
known :  that  of  the  former  is  more  obscure,  but  there  is  reason  to  believe 
that  both  catabolic  and  anabolic  nerves  exist,  to  increase  and  to  check  the 
thermogenesis  of  the  muscles.* 

The  next  step  was  to  attempt  to  ascertain  the  nervous  centres  in  the 
brain  or  cord  which  **  preside  over,"  or  reflexly  control,  or  "  inhibit "  the 
production  and  loss  of  heat.  The  localisation  of  such  thermogenic,  thermo- 
lytic and  (possibly  distinct)  thermotaxic  centres  was  first  attempted  by 
Dr  H.  C.  Wood,  of  Philadelphia  (1880),  who  found  pyrexia  (or  a  **  hyper- 
thermic state,"  as  it  has  been  called  to  distinguish  it  from  idiopathic 
"  fever  ")  to  follow  injury  to  the  cerebral  cortex  near  th3  cranial  sulcus  in 
the  dog.  These  observations  have  been  since  confirmed  and  extended  by 
Zuntz  and  other  experimental  pathologists  in  Germany  and  France,  and  by 
Dr  Hale  White  in  this  country.  The  pyrexia  caused  by  injury  to  the  spinal 
cord  in  man,  observed  many  years  ago  by  Sir  Benjamin  Brodie,  and  since  by 
Mr  Hutchinson  and  other  surgeons,  is  thus  explained :  the  inhibitory 
thermotaxic  influence  of  the  corpora  striata  and  other  parts  of  the 
cerebrum  is  cut  off.  This  experimental  or  traumatic  pyrexia  is  un- 
accompanied by  rigor,  does  not  lead  to  vascular  changes,  and  is  only 
temporary  in  its  course.  Nevertheless  we  have  every  reason  to  believe 
that  toxic  or  "  idiopathic "  pyrexia  also  depends  on  derangement  of  the 
thermotaxic  mechanism,  so  that  thermotaxis  overbalances  thermolysis.! 

*  This  part  of  the  theory  of  fever  was  ably  discussed  by  Dr  Donald  MacAlister  in  the 
Oalsfconian  Lectures  for  1887. 

t  Dr  Hale  White  published  in  the  *  Guy's  Hosp.  Eeports '  for  1884  (vol.  xliv,  p.  49)  an 
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The  next  question  is,  on  what  does  this  nervous  disorder  depend  apart 
from  direct  injury  or  disease  of  the  centres  in  the  cortex,  striated  body, 
or  mesencephalon  ?     The  answer  is  that  it  depends  on  poisoning  (intoxica- 
tion, as  the  French  pathologists  call  it)  with  the  chemical  products  of 
infective  microbes,  as  described  in  the  chapter  on  Infection.     Fever  has 
iigain  and  again  been  produced  by  introduction  of  pyogenic  streptococci,  of 
putrid  liquids   free   from    microbes,    of   ptomaines,    of    co-called    *'  tuber- 
culin," and  of  albumoses.     Whether  ultimately  there  is  only  one  pyreto- 
genic  compound,  or  whether  many  have  the  power — as  many  micrococci  can 
produce  suppuration,  and  many  poisons  can  cause  myosis — remains  to  be 
discovered.     At  present  it  may  be  said  that  the  state  of  fever  is  in  its 
essence  a  disturbance  of  the  nervous  mechanism  which  regulates  the  pro- 
duction and  dissipation  of  heat,  and  that  this  disturbance  is  due  to  the 
operation  of  chemical  poisons. 

Thtrmomelry, — It  was  not  until  the  second  half  of  the  present  century 
that  the  clinical  thermometer  was  introduced.  About  a  hundred  years 
before,  tiie  thermometer  had  been  used  by  Boerhaave  and  by  his  pupils  Van 
Swieten  and  Do  Haen.  The  latter,  a  physician  in  Vienna,  discovwed 
the  striking  facts  that  in  ague,  during  the  cold  stage,  the  temperature  of  the 
blood  is  increased,  and  that  the  temperature  of  the  body  may  sometimes 
rise  after  death.  Hunter  made  many  thermometric  observations,  and  Dr 
John  Davy  published  extensive  tables  of  temperatures  in  animals  and  in 
man,  under  varied  conditions  of  age  and  climate,  in  health  and  in  disease. 
But  when,  in  1850-51,  Traube  and  Barensprung  independently  called  atten- 
tion to  clinical  thermometry,  the  practice  was  new.  Wunderlich  devoted 
infinite  pains  to  the  study  of  temperature  in  disease.  In  this  country  the 
clinical  thermometer  was  soon  adopted  by  Parkes,  Ringer,  Aitken,  and 
many  others ;  and  its  value  is  now  universally  acknowledged. 

Methods, — ^The  temperature  which  we  want  to  ascertain  is  not  that  of 
the  surface,  but  of  the  deeper  struotureft  of  the  body,  an  inch  or  more  below 
the  skin.  To  determine  the  surface  temperature  of  any  region  is  quite 
another,  and  a  most  difficult  matter.  Instruments  called  surface  thermo- 
meters have  been  constructed,  with  the  receptacle  for  the  mercury  of  such  a 
shape  that  one  side  can  lie  flat  on  the  skin  while  the  other  side  is  protected 
with  a  non-conducting  material,  so  aa  to  diminish  as  much  aa  possible  the 
loss  of  heat.  But  to  cover  up  any  part  of  the  surface  of  the  body  is,  of 
itself,  to  raise  its  temperature  for  the  time  being. 

When  the  bulb  of  a  registering  thermometer  is  placed  deeply  in  the 
axilla,  the  mercury  goes  on  rising  until  it  indicates  a  temperature  corre- 
sponding very  closely  with  that  of  the  body  at  the  same  distance  from  the 
surface  as  that  at  which  the  instrument  is  placed ;  but  it  is  uncertain  how 
long  such  an  observation  may  take  for  its  completion.  Much  depends  upon 
whether  the  parts  were  closely  in  contact  before  the  thermometer  waa  intro- 
duced. Thus,  if  the  patient  is  lying  on  one  side  in  bed,  one  should  always 
choose  the  more  dependent  of  the  two  armpits,  since  it  will  give  a  fixed 
temperature  far  more  quickly  than  the  other. 

It  is  essential  in  placing  the  bulb  in  the  axilla  that  no  clothes  should 

intereKtiDg^  essay  illattrating  the  theory  of  one  or  more  "  heat  centres  "  in  the  hrain  and 
cord  b%  a  neries  of  clinical  cases,  some  of  increased,  othen*  of  subnormal  temperature.  See 
slao  his  Cronnian  Lectures  ('Lancet,'  June,  1897)  and  Riegel's  original  paper,  "  Uhor  den 
finlla^s  des  Centrslnervensystems  auf  die  thierische  W&rme  "  ('  Pfliiger's  Archiv/  1872). 
^Un  iir  Xmac  Ott's  review  in  Uie  '  Proceedings  of  the  American  Neurological  Association' 
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be  allowed  to  remain  in  contact  with  it,  and  that  the  skin  should  grasp  it 
firmly.  If  there  be  any  perspiration,  the  hollow  must  first  be  wiped  dry. 
The  arm  should  then  be  folded  across  the  chest,  and  the  hand  may  be  made 
to  take  hold  of  the  opposite  arm,  while  the  opposite  hand  supports  the 
elbow  of  the  side  on  which  the  thermometer  is. 

It  is  a  very  different  matter  in  a  thin  person,  or  if  the  arm  has  been 
separated  from  the  chest,  so  that  the  axilla  has  contained  air,  and  perhaps 
a  fold  of  underclothing.  The  skin  itself  must  then  rise  through  several 
degrees  before  it  can  bring  the  thermometer  to  a  stationary  point ;  and 
the  length  of  time  required  for  this  to  take  place  will  vary  indefinitely, 
according  as  the  circulation  of  blood  in  the  peripheral  parts  of  the  body 
is  active  or  otherwise.  When  the  skin  is  hot  and  turgid,  as  in  scarlet  fever, 
a  comparatively  short  period  will  suffice;  in  the  cold  stage  of  ague,  and 
still  more  during  the  collapse  of  cholera,  it  is  doubtful  whether  an  axillary 
temperature  can  ever  be  relied  on. 

Prof.  Baumler  of  Freiburg  ('  Brit.  Med.  Joum.,'  1864)  found  by  direct 
experiments  that,  even  when  ordinary  precautions  are  taken,  it  may 
happen  that  too  low  a  reading  by  "3  to  "8  of  a  degree  Fahrenheit  is  arrived 
at  if  the  thermometer  is  withdrawn  from  the  axilla  at  the  end  of  five 
minutes,  and  that  from  eleven  to  twenty-four  minutes  are  required  to 
give  an  absolutely  constant  result.  Liebermeister  laid  down  the  rule  that 
the  instrument  should  be  observed  to  remain  stationary  for  several  minutes 
before  it  is  removed.  In  practice,  however,  this  is  impossible,  and  in  ordi- 
nary  cases  we  may  with  due  precautions  be  satisfied  that  after  five  minutes 
only  a  small  fraction  of  the  total  increase  of  temperature  is  unregistered, 
while  with  some  modem  instruments  the  time  is  three  minutes  or  even  less. 

When  a  thermometer  has  once  risen  to  its  full  height  in  the  axilla,  a 
second  one  placed  in  the  same  spot  immediately  aftenv'ards  will  rise  to  the 
same  point  in  from  three  to  five  minutes. 

In  the  case  of  infants  and  young  children  the  groin  is  better  adapted 
than  the  armpit,  for  the  parts  are  fatter,  and  children  who  resent  the  arm 
being  held  will  often  allow  the  thigh  to  be  kept  close  to  the  abdomen  with- 
out moving. 

The  mouth  is  a  suitable  place  if  one  can  depend  upon  the  patient 
keeping  it  constantly  closed  and  breathing  entirely  through  the  nose.  The 
bulb  may  be  placed  either  beneath  the  side  of  the  tongue  or  at  the  back  of 
the  cheek. 

Of  all  localities  for  thermometric  observations,  the  rectum  is  theoreti- 
cally the  best,  and  though  it  cannot  be  often  used  in  practice,  yet  it  should 
be  chosen  when  there  is  doubt  as  to  the  accuracy  of  an  axillary  or  oral  obser- 
vation ;  and  it  is  particularly  suited  for  children. 

By  far  the  most  rapid  method  of  taking  the  temperature  of  the  body 
accurately  is  for  the  patient  to  hold  the  bulb  of  the  thermometer  in  the 
stream  of  urine  when  emptying  his  bladder.  The  glass  and  mercury  are 
rapidly  heated,  for  the  cooled  fluid  passes  at  once  away.  The  method  is 
most  applicable  for  taking  the  temperature  in  the  evening  before  going  to 
bed,  and  also  for  ascertaining  the  presence  or  absence  of  pyrexia  when  a 
patient  is  going  about  or  visiting  his  physician.  (See  a  short  paper  by  Dr 
Oertmann  in  *  Pflliger's  Archiv,'  Bd.  xvi.)* 

*  When,  after  the  withdrawal  of  the  instrument,  the  index  hasheen  read,  it  is  common  to 
dot  down  the  result  on  a  sheet  of  paper  ruled  for  the  purpose.  Observations  are  repeated 
at  regular  intervals  twice  a  daj,  every  two  hours,  or  even  oftener,  and  each  saccestive 
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The  course  of  pyrexia  is  naturally  divisible  into  certain  periods  or 
stages,  which,  however,  vary  greatly  in  length  in  different  diseases.  First 
comes  the  **pyrogenic"  or  ''initial"  stage;  during  its  continuance  the 
temperature  rises  more  or  less  steadily,  the  rise  being  interrupted  by  the 
ordinary  daily  fluctuations.  When  the  rise  is  at  first  rapid,  there  is 
conmionly  a  shivering  fit  or  rigor — ^the  first  indication  of  a  severe  disturb- 
ance of  the  central  nervous  system.  This  is  often  replaced  by  a  convulsion 
in  the  case  of  children,  or  by  the  act  of  vomiting. 

The  second  stage  is  the  fastigium,  when  the  temperature  reaches  its 
acme  or  highest  point :  but  not  infrequently,  since  this  stage  may  last  for 
days  or  weeks,  it  is  characterised  (independently  of  the  daily  fluctuations) 
by  a  series  of  irregular  slight  ascents  and  descents,  so  that  the  highest  point 
or  one  very  near  it  may  be  touched  again  and  again  at  intervals. 

The  third  stage  is  that  of  defervescence ^  during  which  the  tempera- 
tiure  falls  again  to  normal.  This  is  sometimes  protracted,  sometimes  short 
and  sudden.  In  the  former  case  the  p3rrezia  is  said  to  end  by  lysisy  in 
the  latter  by  crisis.  When  defervescence  is  rapid,  it  is  frequently  accom- 
panied by  profuse  sweating  or  by  an  abundant  flow  of  urine. 

After  defervescence  the  temperature  often  remains  for  some  days 
slightly  subnormal.  It  is  also  less  stable  than  in  health,  being  easily  dis- 
turbed by  slight  causes  ;  for  example,  a  rise  of  one  or  two  degrees  is  apt  to 
follow  the  first  solid  meal. 

The  following  is  the  pathological  explanation  which  Dr  Fagge  gave  of 
these  clinical  facts  concerning  the  origin,  continuance,  and  subsidence  of  the 
febrile  state. 

In  the  initial  stage  of  fever  the  loss  of  heat  from  the  cutaneous  surface 
is  greatly   diminished  ;    and  as  there  is  no  reason   to   suppose  that  the 
evaporation  from  the  lungs  undergoes  a  proportionate  increase,  it  is  pro- 
bable the  total  loss  of  heat  is  less  than  under  ordinary  circumstances.     As 
De  Haen  long  ag:o  discovered,  the  temperature  of  the  deeper  parts  of  the 
body  during  a  rigor  is  actually  higher  than  normal,   and   in  fact  rises 
rapidly.     Nor  is  the  feeling  of  coldness  of  the   limbs,   and  of  the  skin 
generally,  merely  a  subjective  sensation  produced  by  the  state  of  the  peri- 
pheral nerves.     A  man  in  the  cold  stage  of  ague  is  under  no  illusion  when 
he  complains  of  being  cold,  and  a  surface  thermometer  confirms  his  feelings 
by  the  slowness  with  which  it  rises  above  the  temperature  of  the  air,  and 
the  comparatively   low   point  which   it  reaches.     Thus    Schi'ilein,    among 
certain    observations    of    surface    temperatures    (published    in    Virchow's 
*  Archiv  *  for  1876),  gives  a  case  of  tertian  ague  ;  and  in  his  chart  it  is  most 
striking  to  notice,  how,  during  each  attack,  at  the  precise  moment  when  the 

rattding  is  recorded  in  a  similar  manner.  Lines  are  then  often  traced  from  dot  to  dot 
■o  as  to  form  what  is  termed  a  "  chart."  It  is,  however,  important  to  remember  that  the 
result  is  artificial.  However  short  may  be  the  intervals  at  which  the  thermometer  is 
ap|iUed,  there  is  no  reason  for  supposing  that  the  patient's  temperature  moves  straight  up- 
ward* or  straight  downwards  from  one  point  to  another.  And  when  the  intervals  are  long, 
as  when  the  instrument  is  employed  only  twice  in  the  twenty-four  hours,  there  is  not  even 
a  probability  that  the  dots  marked  on  tho  chart  each  day  represent  respectively  the  true 
■aximnm  and  the  true  minimum.  No  doubt  in  disease  as  in  health  there  are,  as  a  rule, 
certain  daily  fluctuations,  the  temperature  being  generally  hisrhest  at  a  particular  hour  in 
tha  evening  and  lowest  in  the  morning.  But  even  when  the  observations  are  made  at  those 
tiiaes,  it  may  be  that  the  rule  is  not  observed  in  that  special  case ;  and  it  is  always  probable 
that  between  each  pair  of  observations  there  may  have  been  two  or  three  or  even  several 
Dta  and  descents  of  the  temperature  which  escape  notice.  Some  therefore  prefer  to 
I  no  <^kart  &t  all.  bnt  to  place  the  figures  in  two  vertical  lines,  one  for  the  morninfirand 
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temperature  in  the  arilla  was  rising  from  98^  to  104°  or  105C>  F.,  that  be- 
tween the  toes  fell  still  more  sharply,  from  95°  to  86°,  or  even  below  77^. 
The  cause  of  the  chilliness  experienced  by  such  a  patient  is  that  the  peri- 
pheral arteries  are  contracted  and  do  not  allow  of  the  passage  of  a  suffi- 
cient quantity  of  blood  to  compensate  for  the  loss  which  is  always  going  on 
by  radiation  and  conduction.  A  necessary  consequence  is  a  great  fall  in 
the  temperature  of  the  skin,  and  this  in  turn  involves  a  lowering  of  the 
amount  of  heat-loss,  and  so  helps  to  cause  the  rapid  rise  of  temperature 
during  rigor. 

During  the  fastigium  the  temperature  of  the  internal  parts  may 
remain  stationary,  or  undergoes  slight  oscillations ;  but  while  the  axillary 
or  the  rectal  temperature  is  high  the  patient's  skin  sometimes  may  feel 
cool.  On  the  other  hand,  there  are  certain  diseases  in  which  the  hand  upon 
the  patient's  skin  feels  it  to  be  pungent  and  burning.  Addison  used  to 
teach  that  in  acute  pneumonia  the  skin  had  a  pungent  heat  which  was  not 
observed  in  any  other  disease  except  perhaps  scarlet  fever.  This  fact — 
that  in  acute  pnemnonia  the  temperature  of  the  surface  is  maintained  at  a 
point  nearly  as  high  as  that  of  the  deeper  parts,  instead  of  being  far  below 
it — ^was  since  established  by  Schiilein,  as  the  result  of  a  series  of  careful 
observations  on  the  relation  between  surface  and  internal  temperature  in 
febrile  diseases.  His  method  was  to  insei;  a  thermometer  with  a  very  small 
bulb  between  the  first  two  toes;  and  he  found  that  whereas  in  enteric 
fever,  acute  rheumatism,  and  phthisis  the  instrument  in  this  position 
always  indicated  a  much  lower  temperature  than  one  placed  in  the  axilla, 
there  were  three  diseases  in  which  the  difference  was  vwy  slight  indeed, 
namely,  acute  pneumonia,  measles,  and  scarlet  fever.  Another  disease  may 
be  added  to  those  recognised  by  Addison  and  by  Schiilein,  namely,  acute 
rheumatism  when  complicated  by  hyperpyrexia. 

It  is  evident  that  in  order  to  maintain  such  a  uniform  high  temperature 
of  the  superficial  as  well  as  of  the  deeper  parts,  in  spite  of  the  great  loss  of 
heat  from  the  surface,  the  generation  of  heat  must  be  far  greater  in  pneu- 
monia than  in  cases  in  which  only  the  interior  of  the  body  is  raised  to  a 
similar  degree  of  heat.  So,  also,  when  the  skin  perspires  freely  during  the 
fastigium,  while  the  rectal  temperature  remains  high,  the  production  of 
heat  must  no  doubt  be  proportionately  increased. 

During  the  stage  of  defervescence  the  profuse  sweating  which  so  often 
accompanies  it,  when  a  crisis  takes  place,  probably  helps  in  bringing 
about  the  rapid  fall  of  internal  temperature.  But  the  true  cause  of  de- 
fervescence is  that  the  nervous  centres  which  regulate  heat  are  no  longer 
disturbed.— C.  H.  F. 

Daily  fluctuation  in  fever, — A  striking  proof  that  the  physiological 
process  of  heat-regulation  is  still  in  action  during  the  course  of  pyrexia 
is  afforded  by  the  persistence  o!  the  regular  daily  fluctuations  of  tempera- 
ture. In  pyrexia,  as  in  health,  the  rule  is  for  the  tempwature  to  rise  more 
or  less  constantly  during  the  day,  and  to  fall  during  the  night.  The 
minimum  occurs  at  about  6  or  7  a.m.,  the  maximum  at  about  6  p.m.  The 
range  of  fluctuation  appears  to  be  generally  as  much  as  1^  C.,  or  even  a 
little  more,  so  that  it  approaches  2^  Fahr. 

Degrees  of  pyrexia, — ^It  is  often  convenient  to  be  able  to  express  in 
general  terms  the  degree  of  pyrexia  without  giving  the  actual  temperature ; 
and  for  this  purpose  Wunderlich  proposed  the  following  scheme. 
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1.  SvbfebrUe,  temperature  in  axilla  99*50 — 100°  Fahr. ;    or  37-60— 
380  C. 

2.  Slightly  febriU,  temp.  100-4O— 101-3O ;  or  380— 38*50  C. 

3.  Moderately  febrile,  temp.  101-3O— 102*20  in  morning,  101*3O — 103*10 
in  erening ;  or  38*50 — 390  C.  tn  morning,  38*50 — 39*50  C.  in  evening. 

4.  Decidedly  febrile,  temp,  about  103*10  in  morning,  about  104*9O  in 
emung;  or  39*50  C.  in  morning,  40*5O  C.  in  evening. 

6.  Hyperpyretic,  temp,  approaching  107*6O  or  even  higher  (420  C.). 
A  less  elaborate  but  possibly  as  useful  a  nomenclature  is — 
Feyerish,  99-50— lOlo  Fahr.  Febrile,  lOP— 1040.  High  fever,  104O— 
106^.  HTp^rpyrexia  above  this.  At  what  point  the  term  hyperpyrexia 
should  be  used  is  somewhat  uncertain ;  but  it  is  generally  understood  to 
mean  such  a  temperature  as  is  sufficient  of  itself,  if  continued,  to  endanger 
life. 

We  must  bear  in  mind  that  in  the  case  of  children  fever  is  set  up  very 
easily ;  an  evening  temperature  of  104O  may  be  due  to  comparatively  trifling 
causes;  and  on  the  following  morning  the  thermometer  may  not  rise  far 
above  the  normal  point.  So,  again,  sensitive  women  sometimes  show  a 
"highly  febrile"  condition,  when  the  result  proves  that  no  apparently 
adequate  cause  for  it  has  been  present.  On  the  other  hand,  in  old  people 
the  temperature  is  apt  to  be  below  what  one  would  expect  from  the  gravity 
of  the  case.  So  that  high  temperature  in  children  is  often  of  no  ill  omen, 
while  even  slight  pyrexia  is  serious  in  an  elderly  patient. 

For  the  thermometer  to  rise  to  109O  or  IIQO  (43*50  C.)  is  very  excep- 
tional. Just  before  the  death  of  a  patient  from  tetanus  Wunderlich  ob- 
tained a  temperature  of  112*550  (44*750  C.) ;  and  this  perhaps  remains  the 
highest  recorded  point  that  has  certainly  been  reached. 

Paradoxical  temperatures, — ^A  few  instances  have,  however,  been  re- 
corded in  this  country  which,  if  they  can  be  relied  on,  seem  to  show  that 
far  higher  temperatures  have  occurred,  not  only  without  being  followed  by 
death,  but  sometimes  without  being  attended  with  serious  symptoms. 

CiMet.— The  first  case  of  this  kind  was  observed  by  Mr  J.  W.  Teale  ('  Clin.  Soc.  Trans./ 
1875)  in  the  person  of  a  young  lady,  who  by  a  severe  accident  had  several  ribs  broken,  and 
afterwards  soifered  from  ^reat  tenderness  over  the  dorsal  vertebrsB.  Two  months  later  her 
tempermtore  was  one  day  taken  at  110^;  and  afterwards  the  index  of  the  thermometer  was 
on  foar  occasions  bnried  in  the  bulb  at  the  top  of  the  instrument,  above  122°.  Sometimes 
these  extraordinary  temperatures  were  taken  in  the  axiUss,  sometimes  between  the  thighs, 
or  even  in  the  rectum.  She  was  at  first  in  an  exceedingly  weak  state,  but  she  gradually 
iBproved  and  regained  fair  health. 

Other  examples  of  "  paradoxical  temperatures,"  as  they  have  been  called,  were  recorded 
by  Dr  Donkin  ('  Brit.  Med.  Joura.,'  1879).  His  first  case  was  that  of  a  nurse  who  was 
reeovering  from  enteric  fever,  when  the  thermometer  was  found  one  night  to  register 
\l(f,  Aaerwards  very  high  temperatures  were  repeatedly  taken,  on  a  single  occasion  one 
of  111'6*',  yet  no  symptoms  could  be  discovered  accompi^nying  this  reading  beyond  a  feeling 
described  by  the  patient  as  one  of  "  flushing  "  or  "  rushes  of  heat."  But  perhaps  the 
■KKt  singular  circumstance  of  all  was  the  evanescent  character  of  this  pyrexia,  if  it 
liesorvea  that  name;  once  the  thermometer  rose  to  107'2°  in  the  right  axilla,  whereas  five 
■inates  later  it  stood  at  98*6^  In  the  mouth  a  temperature  of  106°  was  once  observed. 
It  does  not  appear  that  the  instrument  was  ever  held  in  situ  while  such  extraordinary 
nsalts  mere  being  obtained,  but  the  patient's  hands  were  watched,  and  the  idea  of  impos- 
tare  was  present.    Seven  other  cases  were  cited  by  Dr  Donkin,  all  but  one  of  them  being 


In  1879  a  remarkable  instance  of  this  kind  occurred  in  Guy's  Hospital  under  Dr  Moxon. 

TIm  patient,  a  girl  of  22,  had  been  in  the  ward  for  phthisis  during  ten  months,  when  on  the 

eveniBg  of  July  25th  her  temperature  was  taken  4it  \(fJ'4,'',  and  about  an  hour  afterwards 

at  11^8°.     She  aooeared  to  be  suffering  somewhat  from  dyspnoea.    On  the  following 

.J  _«.  no.QO      Dnri""  ^^-^  ma^^  #a«.  .«t/k«t^Vka  4'Ka  ««trk«f  A^^j^yvA. 
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gant  variations  of  teuiperuture  were  recorded.  On  one  occation  Dr  Mahomed  obtained 
simultaneously  a  reading  of  102°  in  one  axilla,  of  about  114*^  in  the  other  axilla,  and  of 
107*^  in  the  month.  On  chHuging  over  the  instruments  the  highest  temperature  was 
obtained  in  the  axilla,  where  it  had  before  been  lowest,  thnt  of  the  mouth  being  now  104^. 
Another  day  a  small  registering  thermometer  gave  102*6*^  in  one  axilla,  while  another  one 
in  the  other  axilla  gave  109*4°;  biit  directly  afterwards,  when  two  large  instruments 
without  indices  were  used,  and  when  the  patient's  arms  were  held  all  the  time,  the  tempe- 
rature stood  at  103°  on  each  side.  Dr  Mahomed  noted  that  the  skin  always  felt  moist  uid 
of  the  ordinary  temperature,  even  when  a  very  high  reading  of  the  thermometer  had  jnst 
before  been  obtained.  He  never  got  a  high  temperature  with  a  non -registering  thermometer, 
when  he  himself  held  the  instrument  in  the  axilla,  keeping  his  hand  pressed  against  the 
patient's  arm. 

It  is  certainly  difficult  to  avoid  the  conclusion  that,  in  this  case,  some  deception  was 
practised,  although  its  nature  was  never  discovered.  Can  a  patient,  without  being  observed, 
rub  the  bulb  of  a  thermometer,  so  as  to  drive  the  mercury  up,  or  actually  squeeze  the 
glass  with  the  same  result  ? 

In  these  cases  of  abnormally  high  temperatures  the  pulse  and  respira- 
tion did  not  rise  in  any  like  proportion,  there  was  no  delirium  or  febrile 
condition  of  the  urine,  and  the  patient  did  not  die. 

Pathological  varieties  of  pyreria, — Fever  used  to  be  distinguished  as 
"  symptomatic "  when  it  is  secondary  to  a  local  inflammation,  and  *'  idio- 
pathic "  or  "  essential  "  when  it  depends  on  the  entrance  of  a  contagion  into 
the  blood.  It  has  been  experimentally  shown  that  the  division  of  the  nerves 
of  the  limb  of  an  animal  is  without  effect  in  preventing  the  development  of 
fever  as  the  result  of  local  inflammation.  The  inference — that  inflam- 
matory fever  is  caused  by  the  entrance  of  a  morbid  agent  into  the  blood 
from  the  inflamed  tissues — entirely  accords  with  the  early  observations  of 
Bilb^th  and  Otto  Weber,  who  in  1864,  and  Sanderson  in  1875,  showed  that 
pyrexia  could  be  produced  by  injecting  into  the  blood  either  fresh  pus  or  de- 
composing products.  It  may  be  stated  generally  that  the  inflammatory 
fevers  are  caused  by  pyogenic  micrococci,  the  essential  fevers  by  specific 
microphytes. 

We  have,  however,  examples  in  human  subjects  of  pyrexia  which  is  not 
toxic,  but  directly  nervous  in  origin.  Thus  cerebral  haemorrhage  or  the 
status  epilepticus  causes  symptomatic  pyrexia  without  inflammation. 
Again,  there  may  be  an  absence  of  pyrexia  notwithstanding  intense  inflam- 
mation (especially  of  the  meninges  and  of  the  peritoneum),  when  we  must 
suppose  that  some  stimulus  acts  upon  the  tbermotaxic  centres  by  which 
they  hold  the  thermogenesis  of  the  body  in  check. 

The  irregular  fever  of  idiopathic  aneemia,  of  leuchsemia,  and  of  Hodg- 
kin's  disease  has  not  yet  received  a  satisfactory  explanation.  That  which 
accompanies  the  various  forms  of  acute  tuberculous  affections  probably 
depends  upon  rapid  multiplication  of  the  specific  bacilli,  or  in  some  cases 
on  extensive  concomitant  inflammation. 

There  are  certain  rare  cases  of  pyrexia  which  agree  in  having  no  local 
inflammation  as  a  cause,  and  in  not  being  specific  and  contagious,  which 
run  an  irregular  course  and  are  not  accompanied  by  a  corresponding  disturb- 
ance of  the  pulse,  appetite,  and  other  functions.  These  cases  are  more 
common  in  women  than  in  men,  and  in  young  adults  than  in  others ;  but 
•differ  from  the  paradoxical  cases  above  mentioned,  in  the  pyrexia  being 
moderate  and  continuous.  The  writer  has  had  more  than  one  case  of  this 
kind  which  ended  favourably,  without  their  true  origin  being  discovered. 

In   tetanus   the   temperature   is   sometimes   exceedingly   high   without 
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other  febrile  symptoms.     The  centre  affected  by  the  toxine  of  tetanus  is 
probably  spinal  only,  not  cerebral. 

Cohnheim  excluded  the  phenomena  of  sunstroke  from  pyrexia.  Here 
the  body  is  directly  heated,  as  by  a  fire,  beyond  the  power  of  thermolysis  to 
keep  in  check,  and  perhaps  the  thermolytic  mechanism  is,  so  to  speak, 
strained  and  out  of  gear.  The  same  view  may  perhaps  be  taken  of  hyper- 
pjreiia  in  general,  because  the  temperature  neither  remains  stationary  at  a 
very  high  point,  nor  continues  to  oscillate  backwards  and  forwards,  but 
either  goes  on  rising  until  death  occurs,  or  falls  again  to  a  moderate  level. 

Clinical  varieties  of  fever. — ^We  may  provisionally  arrange  the  con- 
ditions under  which  we  meet  with  raised  temperature  in  practice  somewhat 
as  follows : 

1.  Irritative  inflammatory  fever,   due   to   poisoning  of  the  regulating 

nervous  centres  by  soluble  toxines  derived  from  an  inflamed  part.     The 

pyrexia  is  moderate  when  the  skin  or  mucous  membranes  are  affected; 

moderate  or  sometimes  absent  in  idiopathic  or  "  simple  "  inflammation  of 

the  serous  membranes,  and  even  in  acute  inflammations  of  certain  viscera, 

as  the  brain,  the  liver,  and  the  kidneys  ;  but  always  present  and  usually 

high  in  inflammation  of  the  lungs   and  in  acute   tonsillitis.     Pyrexia  is 

usually  absent  in  chronic  inflammations,  and  cannot  be  produced  by  the 

most    severe    pain    of    neuralgia    or    angina    pectoris,    although    it    may 

apparently  be  increased  by  pain,  as  in  cases  of  acute  synovitis,  of  iritis,  of 

jsyphilitic  periostitis,  and  of  orchitis  or  inflammation  of  the  ovary. 

2.  Suppurative  or  septic  inflammatory  fever.  The  temperature  is  much 
higher  and  more  constant  than  when  the  inflammation  is  non-purulent.  It 
is  most  marked  when  pus  is  closely  confined  and  subsides  on  its  liberation ; 
but  is  rarely  absent  with  purulent  inflammation,  whether  of  the  connec- 
tive tissues  or  bones,  the  brain,  liver,  and  kidneys,  or  the  serous  and 
synovial  membranes.  It  may  be  regarded  as  partly  due  to  the  same  causes 
as  the  *•  irritative  "  form,  partly  to  absorption  of  septic  micrococci. 

3.  Pyaemic  fever,  where  there  is  superadded  to  the  p}Texia  of  suppura- 
tive inflammation  that  due  to  intense  septicaemia  with  embolism. 

\.  Specific  primary  or  idiopathic  fever,  produced  by  the  swarms  of 
special  microphytes  (or  their  secret  ions)  affecting  the  heat-regulating 
centres.  With  these  cases  we  must  range  by  analogy  fevers  like  typhus 
and  measles,  in  which  no  microphytes  have  been  certainly  discovered,  and 
also,  perhaps,  rheumatic  fever. 

5.  The  irregular  fever  of  the  uiost  severe  forms  of  anaemia — Addison's 
idiopathic  or  '*  pernicious  *'  variety,  Virchow's  leuchaemic  or  splenic,  and 
HcMlgkin*s  lymphatic  Anaemia.  Pyrexia  is  strikingly  absent  in  cases  of 
secondary  anaemia  and  of  chlorosis. 

6.  Those  febrile  conditions  which  appear  to  be  primarily  nervous  in 
pathology,  including  tetanus^  heat-stroke,  any  genuine  cases  of  paradoxical 
Umperature,  and,  lastly,  those  cases  of  continued  but  not  excessive  pyrexia 
above  described  which  may  provisionally  be   grouped  together   as  febris 


Concomitants  of  ijyreria:  tissue-change  and  waiting. — The  sources  of 
febrile  heat  are,  as  above  stated,  identical  with  those  which  maintain  the 
normal  temperature  of  the  body.  The  elevation  of  temperature  in  pyrexia 
does  not  arise  from  an  increased  tissue-change,  as  Virchow  in  1854  supposed. 
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urea  excreted  in  the  urine  during  fever  surpasses  by  at  least  70  per  cent 
that  which  is  voided  by  a  healthy  person  living  on  the  same  diet,  and  care- 
ful observations  by  Ringer  in  a  case  of  ague  established  the  fact  of  the 
same  excess  of  excretion  of  urea  for  intermittent  pyrexia.  But  the  produc- 
tion of  heat  may  depend  upon  the  increased  oxidation  of  carbo-hydrates 
which  have  never  formed  part  of  the  tissues.  Both  Leyden  and  Lieber- 
meister  have  proved  that  the  excretion  of  carbonic  acid  gas  is  excessive  in 
fever,  the  increase  amounting  probably  to  50  per  cent.  But  neither  the 
quantity  of  urea,  nor  that  of  c€u:bonio  acid,  is  so  great  as  may  be  discharged 
without  any  rise  of  temperature  after  taking  active  exercise,  or  after  eating 
a  large  meal  of  animal  food  with  fat. 

There  is,  however,  no  more  striking  feature  of  pyrexia  than  the  wasting 
of  the  body  which  accompanies  it.  This  is  quite  independent  of  loss  of 
blood  or  albumen  or  pus.  A  patient  of  Liebermeister's,  who  had  an  abscess 
discharging  about  three  ounces  of  pus  daily,  lost  from  fifteen  to  twenty 
pounds  in  weight  during  two  months,  while  his  temperature  was  at  101°  or 
102^,  but  regained  it  afterwards  when  he  had  no  fever,  notwithstanding 
continued  suppuration.  No  doubt  inability  to  digest  food  helps  in  bringing 
about  the  wasting ;  it  is  well  known  that  the  secretion  of  milk  ceases 
during  pyrexia,  and  it  is  therefore  probable  that  there  is  a  similar  lack  of 
saliva  (to  which,  in  part,  the  dryness  of  the  mouth  is  due)  ;  the  gastric  and 
pancreatic  secretions  are  also  diminished  in  fever.  That  it  is  not  merely  a 
question  of  loss  of  appetite  seems  to  be  shown  from  an  observation  of 
Niemeyer's,  who,  comparing  together  a  healthy  man  and  one  suffering  from 
fever  during  a  period  of  two  days  in  which  they  lived  on  exactly  the 
same  food,  found  that  the  latter  lost  much  more  weight  than  the  former. 
According  to  a  calculation  made  by  Leyden,  the  daily  loss  of  substance  in 
fever  amounts  on  an  average  to  7  parts  per  1000  of  the  whole  body-weight. 
On  this  Cohnheim  remarked  that,  if  this  be  correct,  eight  weeks  of  severe 
fever  should  suffice  to  kill  a  man  by  the  mere  destruction  of  his  tissues  ;  at 
least,  if  one  may  appeal  to  the  observations  of  Chossat,  which  showed  that 
to  the  higher  animals  a  loss  of  40  per  cent,  of  their  weight  is  directly  fatal. 

Increased  rapidity  of  pulse. — Before  the  introduction  of  the  clinical 
thermometer,  acceleration  of  the  pulse,  rapidity  of  breathing,  diminution  of 
the  secretions,  thirst,  and  loss  of  appetite  were  the  characteristic  symptoms 
of  fever.  Probably  these  all  depend  on  the  increased  temperature  of  the 
patient.  Liebermeister  laid  down  as  the  rule  that  for  each  degree  centi- 
grade above  the  normal  temperature  there  should  be  a  rise  of  the  pulse  by 
eight  beats  above  eighty.  But  no  doubt  various  other  circumstances  may 
affect  the  pulse-rate  of  febrile  as  of  healthy  persons.  In  basilar  meningitis 
the  pulse  is  often  infrequent  in  spite  of  high  fever,  possibly  owing  to  stimu- 
lation of  the  vagi.  Occasionally  a  severe  case  of  peritonitis,  diphtheria,  or 
meningitis  runs  its  course  without  elevation  of  temperature,  and  then  the 
pulse  is  often,  though  not  always,  quickened. 

It  is  important  to  observe  that  the  rapidity  with  which  the  blood  flows 
in  pyrexia,  and  the  arterial  blood-tension,  are  by  no  means  proportioned  to 
the  acceleration  of  the  heart's  action.  Early  in  a  fever,  when  the  pulse 
feels  full  and  hard,  there  is  no  doubt  obstruction  in  the  arterioles  or 
capillaries.  These  were  the  cases  which  used  to  be  called  "  sthenic  "  fever. 
In  the  *Med.  Times  and  Gazette'  for  1873  the  late  Dr  Mahomed  gave 
sphygmographic  tracings  of  the  pulse  in  fever,  showing  that  in  certain  cases 
the  vessels  are  full  and  the  arterial  tension  is  high.     But  when  pyrexia  has 
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lasted  a  few  days,  and  in  many  instances  from  the  very  first,  it  is  of  an 
*'aithenic"  type.  The  circulation  is  more  sluggish  than  natural,  and  the 
blood  stagnates  in  the  more  dependent  parts  of  the  body,  so  that  hypostatic 
ooDgestion  occurs  in  the  lower  lobes  of  the  lungs,  and  beneath  the  integu- 
meot  of  the  back  and  buttocks,  as  the  patient  lies  in  bed.  The  pulse  still 
remains  frequent,  but  it  is  now  soft,  feeble,  and  often  small.  The  sphyg- 
mograph  shows  a  condition  of  arterial  relaxation,  with  low  pressure  and 
Birked  dicrotism.  At  this  stage  of  fever  the  heart,  although  its  beats 
ire  10  frequent,  empties  itself  incompletely.  Thus  the  velocity  of  the  blood 
itream  and  the  arterial  pressure  are  diminished,  and  thrombi  form  in  the 
heart's  chambers. 

The  cardiac  muscle,  like  all  the  other  tissues,  is  ill-nourished  as 
Pyrexia  goes  on.  But  besides  its  wasted  condition  there  are  definite  morbid 
changes  in  its  texture,  due  to  the  fibres  being  affected  with  the  same 
"  parenchymatous  degeneration,"  or  "  cloudy  swelling,"  which  is  found  in 
the  liver,  in  the  kidneys,  in  the  heart,  and  in  the  voluntary  muscles.  It  is 
the  direct  result  of  elevation  of  the  body-heat,  reaching  a  certain  degree  of 
mtensity,  and  protracted  over  a  somewhat  long  period  of  time. 

Othfr  febrile  symptoms, — ^The  increased  frequency  of  the  breathing  in 
pyrexia  is  also  probably  due  to  the  action  of  heated  blood  upon  the  respira- 
tory centre ;  and  this  view  is  supported  by  Goldstein's  experiment  of  warm- 
ing the  carotid  blood  alone;  he  found  that  the  respiration  was  thereby 
accelerated.  Cohnheim  adduced,  in  illustration  of  this  theory,  the  fact  that 
in  acute  pneumonia  the  breathing  ceases  to  be  rapid  after  the  crisis  of  the 
fever,  notwithstanding  that  the  affected  part  of  the  lung  still  remains 
hepatised. 

It  is  generally  believed  that  the  cerebral  symptoms  of  fever  also  depend 
on  the  increased  temperature  of  the  blood.  This  probably  explains  the 
marked  effect  of  a  cold  bath  in  restoring  the  mental  faculties  of  a  patient 
suffering  from  fever,  though  this  may  be  partly  due  to  the  improvement  of 
circulation. 

'  Obscure  in  some  points  as  is  the  connection  between  pyrexia  and  these 
disturbances  of  other  functions,  there  is  no  doubt  of  their  practical  im- 
portsBce  at  the  bedside;  and  it  may  be  well  briefly  to  enumerate  them 
before  leaving  the  subject. 

In  addition,  then,  to  the  raised  temperature  which  is  the  constant  and 
governing  phenomenon  of  fever,  we  observe  to  a  greater  or  less  extent, 
according  to  the  severity  and  duration  of  the  pyrexial  state — (1)  accelera- 
tion of  the  pulse  and  respiration ;  (2)  thirst ;  (3)  disturbance  of  secretion, 
and  probably  as  results,  (4)  loss  of  appetite,  a  dry  and  furred  state  of  the 
tongue  and  constipation ;  (5)  scanty  and  high-coloured  urine,  rich  in  urea, 
often  albuminous,  and  depositing  lithates ;  (6)  pains,  particularly  headache, 
not  specially  frontal,  vertical  or  occipital,  but  central  and  deep-seated  ;  and 
also  muscular  pains  in  the  loins,  back,  and  limbs  ;  (7)  delirium  ;  (8)  emacia- 
tion. 

The  treatment  of  pyrexia  by  baths  and  antipyretic  remedies  will  be  most 
usefully  discussed  in  the  sections  on  enteric  fever  and  acute  rheumatism, 
which  offer  the  most  frequent  and  urgent  occasions  for  their  use. 

Subnormal  temperature, — ^It  is  an  interesting  question  whether  the 
tcmpermture  of  the  body  ever  undergoes  a  continuous  change  in  the  direc- 
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the  normal  instead  of  above  it.  There  are  many  instances  in  which  a  ther- 
mometer placed  in  the  axilla  remains  low,  but  probably  in  these  cases  the 
internal  organs  maintain  a  temperature  nearly  as  high  as  ever,  at  least  until 
death  is  close  at  hand.  Cohnheim  says  that  this  is  the  case  with 
those  who  suffer  from  inanition  as  the  result  of  stricture  of  the  oesophagus, 
of  starvation  from  other  causes,  or  of  extreme  ansemia.  Lowering  of 
temperature,  due  to  inanition  and  cold  (by  "  forct  majeurfy'  as  Lieber- 
meister  called  it),  is  well  seen  in  p^ersons  who  are  picked  up  insensible  in 
the  streets  during  cold  weather,  when  the  thermometer  in  the  rectum  may 
be  only  86°  or  even  79®  F.  Their  pupils  are  dilated  and  sluggish,  while 
the  pulse  and  the  respiration  are  greatly  reduced  in  frequency :  but  fre- 
quently such  patients  under  suitable  treatment  regain  their  normal  tem- 
perature within  a  few  homrs,  and  sometimes  pass  into  a  condition  of  reactive 
pyrexia. 

The  two  conditions,  in  which  (apart  from  inanition  and  from  the  reaction 
after  p3rrexia)  the  temperature  is  most  frequently  found  subnonuaU  are 
diabetes,  and  the  stage  of  collapse  in  cholera.  It  is  also  habitually  sub- 
normal in  the  curious  affection  described  by  Sir  William  Gull  as  a  cretinoid 
condition  in  adults,  and  since  named  myxoedema.  The  lowest  temperatures, 
however,  have  been  observed  in  certain  cases  of  injury  to  the  cord :  in  one 
recorded  by  Mr  Hutchinson  the  temperature  in  the  rectum  was  n»»t  above 
80-60  F. 
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Note  vero  inflaminatioDiB  8unt  quatuor :  rubor  et  tumor,  cum  calore  et  dolore. 

Celsus. 

Intrcdvctory — Successive  theories  of  Inflammation — Observation  of  reaction  to 
irritaiUs  in  the  frog,  in  mammals,  in  non-vascular  tissues — The  significance 
of  the  redness,  swelling,  pain,  and  heat — of  the  pyiejna — of  the  erudation 
ond  particularly  of  the  migration  of  leucocytes — Chemiotaxis  and  Phagocytosis 
—Cliniail  varieties  of  Inflammation — catarrhal — serous — supptirative — 
jhstic — membranous — gangrenous — Local  vaiieiies :  inflammation  of  skin^ 
mucous  and  serous  membranes,  connective  tissues,  cartilage  and  bone,  muscles 
and  nenes — viscera — Events  of  inflammation — Its  cetiology  and  uses — 
Chronic  fibrous  inftammation — Granuloma — Possibility  of  retaining  the  term 
ifijlammaiion. 

When  an  injury  is  inflicted  on  the  skin  or  a  visibie  mucous  membrane, 
there  is,  after  the  immediate  pain  has  moderated  or  disappeared,  an 
interval,  followed  by  renewed  pain  of  a  throbbing  character,  i.  e.  increased 
irith  each  beat  of  the  heart. 

At  the  same  time  the  injured  skin  or  conjunctiva  becomes  red,  it  swells 
both  visibly  and  palpably,  it  feels  flatter  than  the  surrounding  parts,  and  if 
the  surface  affected  is  extensive,  fever  supervenes,  i,  e.  there  is  thirst, 
anorexia,  and  the  other  symptoms  described  in  the  last  chapter,  together 
with  rise  in  the  temperature  of  the  body. 

The  term  Inflammation  was  applied  to  the  whole  process ;  and  the  word 
was  only  gradually  extended  to  presumed  similar  affections  of  bones  and 
other  accessible  parts,  such  as  the  tongue,  the  lymph-glands,  or  the  testicle. 
Finally  it  was  assumed  as  the  cause  of  most  diseases  of  which  the  local  seat 
was  discovered  or  assumed.  The  presence  of  the  "  four  signs  "  was  no  longer 
insisted  on,  and  the  fact  of  fever  was  regarded  as  evidence  enough  of 
internal  inflammation.  The  term  was  then  applied  to  such  conditions  as 
Bronchitis  or  Cystitis,  Peritonitis,  and  even  Phrenitis.  Suppuration,  Phage- 
dtena,  and  Gangrene  were  included  as  forms  or  results  of  inflammation  ;  and 
lastly,  the  phrase  was  made  wide  enough  to  include  the  processes  now 
known  as  chronic  inflammation,  such  as  cirrhosis  of  the  liver,  chronic 
contracting  pneimionia,  interstitial  nephritis,  and  grey  degeneration  of  the 
cord.  We  shall  afterwards  discuss  how  far  this  extension  of  the  term  from 
its  primary  significance  is  justifiable  or  expedient. 

Past  theories  of  inflammcUion, — One  of  the  earliest  hypotheses  as  to 
viable,  traumatic  inflammation  was  that  its  essence  consisted  in  the  red- 
ness, which  was  assumed  to  be  due  to  a  primary  dilatation  of  the  blood- 
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now  know  that  the  calibre  of  the  arteries  is  regulated  by  vaso-motor 
nervee  deriyed  from  the  spinal  cord,  and  that  mere  dilatation  of  the  blood- 
vessels (experimentally  produced,  for  instance,  by  division  of  the  cervical 
sympathetics  in  the  rabbit's  ear)  does  not  produce  inflammation  even  after 
weeks  and  months.* 

It  has  also  been  settled,  after  long  discussion,  which  dated  from  the  first 
observation  of  Hunter,  that  the  increased  temperature  of  an  inflamed  part  is 
not  due  to  any  local  production  of  heat,  but  to  the  greater  amount  of  blood 
admitted  from  the  internal  organs;  the  color,  in  other  words,  is  the 
mere  consequence  of  the  rubor.  As  soon  as  local  inflammation  sets  up 
fever,  the  blood  rises  from  98' iP  to  100°  or  104°,  and  this,  of  oourse,  makes 
the  inflamed  parts  so  much  the  hotter. 

The  next  theory,  that  of  exudation,  may  be  regarded  as  resting  on  the 
third  Galenic  symptom,  tumor  ;  for  the  swelling  of  an  inflamed  part,  though 
at  first  due  to  increased  fulness  of  the  blood-vessels,  is  chiefly  caused  by  the 
speedy  exudation  from  these  vessels  of  plasma — liquor  sanguinis,  <»•  "  in- 
flammat(Hy  lymph  " — consisting  of  water,  salts,  pigment,  and  proteids  in 
solution  (serum),  together  with  fibrinogen  and  leucoc^rtes  (lymph-corpusdee, 
white  blood-corpuscles,  exudation  cells).  This  ''  inflammatory  oedema " 
becomes,  if  the  corpuscles  are  so  numerous  as  to  make  the  exudaticMi 
opaque,  ^'  suppurative;"  or,  if  coagulation  is  active  and  the  resulting  fibrin 
abundant,  "  plastic  inflammation,''  the  clot  being  still  often  called  '^  coagu- 
lated lymph,"  and,  when  it  forms  a  layer  on  a  surface,  "  false  membrane." 
We  shall  see  that  the  most  constant  and  therefore  the  most  essential  event 
is  the  passage  of  these  cells  from  the  vessels  into  the  tissues. 

Present  condition  of  the  question, — ^Accepting  Burdon  Sanderson's  defi- 
nition of  the  process  of  inflammation  as  ^'  the  succession  of  changes  which 
occur  in  a  living  tissue  when  it  is  injured,  provided  that  the  injury  is  not  of 
such  degree  as  at  once  to  destroy  its  structure  and  vitality,"  we  may  say 
that  this  reaction  of  an  organism,  still  living  though  injured,  consists  essen- 
tialfy  in  the  presence  of  leucocytes  in  the  irritated  or  inflamed  part.  The 
dilatation  of  the  blood-vessels  is  secondary  to  this  in  vascular  parts,  and 
may  even  be  absent,  as  proved  by  the  study  of  the  effects  of  injury  on  non- 
vascular tissues  like  the  cornea  and  articular  cartilages.  This  was  the  great 
contribution  made  to  the  subject  by  Virchow  in  Germany,  and  by  Goodsir 
and  Redfem  in  this  country  between  1850  and  1860.  The  same  conclusion 
was  arrived  at  by  the  observation  of  the  effects  of  irritation  on  the  embryo 
of  Echinoderms  by  Metschnikoff. 

The  heat  is  the  result  of  increased  afllux  of  hot  blood,  and  the  pain  is 
the  result  of  pressure  on  the  nerves  of  the  part  by  this  afflux,  which  causes 
the  characteristic  inflammatory  throbbing,  and  by  the  exudation  of  cor- 
puscles and  "  lymph  "  into  the  tissues. 

It  was  formerly  supposed  thai  the  inflammatory  corpuscles  formed  de 
novo  in  the  exuded  lymph;  and,  when  this  spontaneous  formation  of 
living  things  was  disproved,  Virchow  taught  that  these  corpuscles  were  the 
offspring  of  the  existing  living  cells  of  connective  tissue.  That  such  "  pro- 
liferation "  does  take  place  is  certain,  but  it  is  a  process  belonging  rather  to 
new  growths  and  to  the  more  chronic  forms  of  inflammation  and  repair  than 

•  The  only  effect  of  thig  "  active  congestion  "  is  to  increase  the  liability  to  inflame 
when  the  ear  is  injured,  and  to  increase  the  oedema  when  it  is  inflamed  ('  Journal  of 
Physiology,'  vol.  viii,  p.  26). 
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to  the  most  acute  and  characteristic  form  of  inflammation,  that  of  suppura- 
tion. 

In  acute  suppuration  Cohnheim,  following  up  earlier  observations  of 
William  Addison  and  Waller  (1846),  conclusively  showed  that  pus-corpuscles 
are  nothing  but  leucocytes  which  have  wandered  out  of  the  capillaries; 
I»t>bablj  through  the  minute  stomata  between  the  endothelial  plates  of 
the  intima.  By  what  force  this  is  accomplished — ^whether  by  their  own 
amoeboid  movements,  whether  by  increased  pressure  forcing  them  through, 
or  whether  owing  to  some  precedent  damage  to  the  vascular  wall — ^is 
still  unsettled.  The  first  seems  the  most  probable  hypothesis,  for  when 
intra-Tascolar  pressure  is  much  increased,  or  when  the  walls  of  the  minute 
blood-vessels  are  diseased,  the  result  is  extravasation  of  red  blood-discs, 
without  the  diaracteristio  events  of  inflammation. 

ObttrviUion  of  inflamed  tissues  in  the  frog. — Coming  now  to  the  facts 
actually  observed  under  the  microscope,  we  may  state  the  phenomena  which 
follow  irritation  of  transparent  vascular  membranes  in  cold-blooded  animals 
as  follows : — ^When  the  web  of  a  frog's  foot,  the  mesentery  of  a  toad,  the  tail 
of  a  tadpole,  or  the  thinnest  parts  of  a  small  fishs  tail  are  touched  by 
nitrate  of  silver,  croton  oil,  or  other  chemical  or  mechanical  irritant,  or  even 
if  left  exposed  to  the  drying  of  the  air,  in  from  fifteen  to  twenty  minutes  the 
arteries  are  observed  slowly  to  dilate,  until  at  the  end  of  an  hour  or  two 
their  diameter  is  nearly  twice  as  great  as  before.     A  little  later  a  similar 
change  begins  in  the  veins.     At  first  the  blood-stream  perhaps  flows  more 
quickly  than  before,  but  very  soon  its  rapidity  begins  to  diminish,  so  that 
the  oval  red  blood-discs  can  be  distinctly  seen  in  the  arteries,  at  least  during 
diastole.     A  striking  change  is  now  noticeable  in  the  veins.     Leucocytes 
begin  to  fall  out  of  the  middle  of  the  current,  and  loiter  against  the  sides 
of  the  vessel,  and  stick  from  time  to  time,  until  the  channel  of  the  veins 
beoomee  lined  by  a  thick  layer  of  these  bodies,  which  lie  at  rest  while  the 
central  current  of  red  discs  goes  on  as  before.     In  the  capillaries,  too, 
the  leucocytes  are   arrested  here   and   there;    but   between   them    there 
are  seen  many  red  discs  also  adhering  to  the  walls.     Outside  the  wall 
of  these  vessels  there  gradually   appear   a  number  of   minute  rounded 
bodies,  each  of  which  is  connected  with  a  leucocyte  within.     Thus  the 
leaoocjte%  may  be  said  to  have  assumed  a  dmnb-bell  form.     By  an  im- 
perceptible process,   the   extrsrvascular   part   keeps   growing  larger,    and 
the  intra-vascular  part  smaller,  until  at  le^gth  the  latter  altogether  dis- 
^pears;  whereupon  the  leucocyte  resumes  a  more  or  less  globular  shape, 
and  now  lies  close  to  the  vein,  but  outside  it.     The  result  is,  that  large 
numbers  of  leucocytes  are  soon  collected  not  only  in  the  immediate  neigh- 
bourhood of  the  vessels,  but  in  all  the  interstices  of  the  surrounding  tissues. 
At  the  same  time  a  quantity  of  fluid  exudes,  which  reaches  the  free  surface 
of  the  mee^itery  and  coagulates  there,  forming  a  membranous  layer,  thickly 
set  with  leuoooytes.* 

•  The  important  fact  of  the  white  corpuscles  adhering:  to  the  sides  of  the  vessels  in  the 
weh  of  the  fpojr's  foot  hsd  been  obs*>rved  and  figured  by  Dr  C.  J.  B.  Willisms,  in  his 
'  Principles  of  Medicine '  (1843).  Mr  Wharton  Jones  had  detected  the  same  phenomena 
and  acmnitf'ly  described  the  dilatation  of  the  vessels  nnd  stasis  of  the  blood  ('Guy's 
Hospital  Reports,'  New  Series,  vol.  vii,  1850),  and  Mr  (now  Sir  Joseph)  Lister  had  con- 
ftm^  ADd  extended  these  observations  by  his  own  (also  carried  out  on  the  web  of  the 
fngr'sfoot)  in  the  'Philosophical  Transactions'  for  1858.  One  oi^  the  important  points 
crtabli^hed  bj  Lister  was  that  the  dilatation  of  the  arteries  depends  on  paralysis  of  the 


46  INFLAMMATION 

In  cold-blooded  aniinaJs  severe  irritants,  as  croton  oil,  cause  a  condition 
known  as  stcisis.  The  circulation  is  arrested,  and  the  blood  coagulates  in 
the  capillaries  and  vesicles  of  the  injured  part.  In  the  middle  all  the 
injured  tissues  are  killed,  and  an  eschar  is  formed.  Next  comes  an  area  of 
stasis.  Further  outwards  the  blood-stream  is  almost  stagnant,  and  the 
capillaries  are  choked  with  red  discs,  which  escape  from  them  in  large 
numbers.  Beyond  this  again  the  emigration  of  leucocytes  is  the  principal 
change.  Last  comes  a  zone  in  which  the  vessels  are  merely  dilated,  while 
the  circulation  through  them  is  somewhat  retarded.* 

Inflammation  in  mammalia. — ^In  warm-blooded  animals  the  attempt 
to  watch  the  inflammatory  process  directly  with  the  microscope  was  attended 
with  considerable  difficulties  ;  but  these  were  gradually  overcome.  Wharton 
Jones  had  observed  in  the  bat's  wing  that  the  vessels  when  inflamed  dilated, 
that  the  blood-stream  slackened,  and  that  the  corpuscles  crowded  together 
to  the  sides  of  the  vessel  (*  Med.-Chir.  Trans.,'  1853).  Paget,  in  his  *  Lec- 
tures on  Surgical  Pathology '  published  in  the  same  year,  also  used  the  bat*s 
wing,  and  observed  the  very  short  period  of  initial  contraction,  the  subse- 
quent dilatation,  and  other  phenomena  as  afterwards  described,  excepting 
the  emigration  of  leucocytes.  In  1870  Sanderson  and  Strieker,  of  Vienna, 
contrived  an  admirable  method  of  studpng  the  circulation  in  the  mesentery 
of  the  guinea-pig,  which  was  demonstrated  at  the  meeting  of  the  British 
Association  in  that  year  at  Liverpool,  and  this  method  was  afterwards 
applied  to  the  observation  of  inflammation.  A  few  years  later  Thoma 
published  in  *  VirchoVs  Archiv '  for  1878  a  series  of  microscopical  observa^ 
tions  on  inflammation  in  the  mesentery  or  the  omentum  of  dogs,  cats, 
rabbits,  and  guinea-pigs.  Emigration  of  corpuscles  and  exudation  of  coagu- 
lable  fluid  occur  in  precisely  the  same  way  as  in  frogs,  t 

The  separation  of  the  leucocytes  from  the  red  discs  flowing  through  the 
mid-channel  of  the  veins,  and  their  collecting  against  the  walls  of  these 
vessels,  are  direct  physical  results  of  the  slowing  of  the  blood-current.  The 
process  of  emigration  must  be  referred  to  the  power  of  spontaneous  locomo- 
tion possessed  by  the  leucocytes  themselves. 

Inflammation  in  non-vascular  tissues, — Before  the  time  of  Virchow  it 
was  doubted  whether  parts  into  which  no  vessels  penetrate  could  undergo 
inflammation.  He  placed  the  question  on  its  right  footing  by  showing  that 
the  distinction  between  vascular  and  non-vascular  tissues  was  after  all  only 
one  of  degree,  and  that  a  minute  islet  of  liver  substance  is  outside  the  blood- 
current,  no  less  than  the  cornea  or  the  cartilage  of  a  joint.  About  the  same 
time  Goodsir  in  Edinburgh,  and  Redfem  in  Belfast,  were  demonstrating  the 
possibility  of  inflammation  and  ulceration  in  articular  cartilage  and  other 
non-vascular  tissues.  Cohnheim's  investigations  went  a  step  further ;  for  he 
proved  that  leucocytes  could  penetrate  into  the  interior  of  the  cornea  from 
the  blood.  It  had  been  shown  by  Von  Recklinghausen  that  when  finely 
divided  vermilion  was  injected  into  a  lymph-cavity  in  the  frog,  the  leuco- 
cytes would  take  this  substance  into  their  interior,  or  "  feed  "  upon  it ;  and 

*  Ryneck,  of  Gratz,  ns  lon$c  ago  as  1870,  showed  that  stasis  could  be  set  up  by  irritation 
in  the  web  of  a  frog,  after  defibrinated  mammalian  blood,  or  even  milk,  had  been  substituted 
for  the  natural  circulating  fluid  of  the  animal ;  but  that  when  a  solution  of  chromic  acid 
or  sulphate  of  copper  had  once  been  passed  through  the  blood-vessels,  even  for  a  few 
moments,  no  such  effect  could  be  produced.  The  same  is  true  of  a  frog  in  which  the  blood 
is  replaced  bv  normal  salt  solution. 

t  According  to  Prof.  Thoma,  in  mammals  the  veins  only  dilate,  not  the  arteries  also  as 
in  frogs  (*  Virchow's  Archiv,'  1878). 
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Colmheim  found  that,  after  injecting  pigment  into  one  of  the  aortae,  many 
of  the  leucocytes  which  appeared  in  the  cornea  under  inflammation  were 
coloured,  so  that  they  had  evidently  been  derived  from  the  circulatory  fluid. 

Th^  phenomena  of  inflammation, — We  may  now  proceed  to  indicate 
such  explanations  of  the  symptoms  of  inflammation  as  accord  best  with  our 
present  stage  of  knowledge. 

1.  Bubor, — ^The  redness  of  inflammation  depends  partly  upon  the  dila- 
tation of  the  veins  and  other  blood-vessels  of  the  affected  area,  partly  upon 
the  accumulation  of  blood-discs  in  its  capillaries.  If  the  separate  vessels  are 
▼isible,  the  redness  is  spoken  of  as  '^  injection  ; "  if  they  cannot  be  seen,  it  is 
said  to  be  '*  diffused.''  When  stasis  occurs,  this  also  causes  redness  ;  and  in 
the  later  stages  haemorrhage  helps  to  deepen  the  tint,  which  acquires  a 
punctiform  character,  and  no  longer  fades  beneath  the  pressure  of  the 
finger.  Free  exudation  tends  to  conceal  the  red  colour,  even  where  it  does 
not  actually  compress  and  empty  the  vessels.  When  non-vascular  structures 
become  inflamed,  the  redness  can  only  show  itself  in  the  vascular  parts 
around,  from  which  they  derive  their  nutriment ;  for  instance,  in  the  con- 
junctiva at  the  margin  of  the  cornea,  and  in  the  synovial  membrane  about 
articular  cartilages.  After  death  inflammatory  redness  disappears,  or  is 
greatly  diminished. 

That  redness  is  not  essential  to  Inflammation  is  proved  by  its  absence 
in  Invertebrates,  which  nevertheless  show  the  same  phenomena  of  exuda- 
tion and  chemiotaxis  as  do  Vertebrates. 

2.  Tumor, — ^This  may,  to  some  extent,  be  due  to  vascular  turgescence, 
bat  the  chief  cause  of  it  is  exudation.  It  was  long  ago  experimentally 
shown  that  the  stream  which  flows  away  through  the  lymphatics  of  an  in- 
flamed part  is  greatly  augmented.  The  swelling  of  inflammation  corre« 
spends,  not  with  the  whole  amount  of  exudation,  but  with  the  excess  of  it,. 
as  compared  with  what  is  taken  up  again. 

In  distributing  itself  through  the  inflamed  structures,  exudation  follows 
the  lines  of  least  resistance.  In  connective  tissue,  and  in  the  stroma  of  a 
parenchymatous  organ,  it  fills  the  natural  interstices.  Wherever  there  is  a 
gap  or  interspace  it  accumulates.  It  covers  the  free  surfaces  of  serous 
membranes.  Mucous  membranes  throw  it  off,  to  mix  with  their  natural 
secretions.  In  the  skin  it  penetrates  through  the  deeper  layers  of  the 
cuticle,  and  it  often  raises  the  homy  layer  to  form  vesicles  and  pustules. 

3.  Dolor. — ^The  pain  of  inflammation  is  usually,  and  no  doubt  correctly, 
attributed  to  the  compression  of  the  sensory  nerves  by  distended  vessels  and 
afterwards  by  exudation.  Its  throbbing  character  is  due  to  the  pressure 
bein^  increased  by  each  pulsation  of  the  heart.  It  is  generally  accom- 
panied by  "tenderness;"  or  (in  other  words)  it  is  increased  by  pressure 
from  without.  Some  tissues,  such  as  ligaments  and  bones,  may  become  ex- 
ceedinjrly  painful  when  inflamed,  although  they  are  not  naturally  verj-  sen- 
sitive. The  pain  of  periostitis  and  of  orchitis  and  glaucoma  appears  to  be 
caused  by  the  resistance  to  distension  and  swelling  which  is  offered  by 
unyielding  fibrous  structures. 

4.  Color. — That  those  parts  which  are  most  accessible  to  observation 
become  hotter  than  natural  when  inflamed,  is  matter  of  common  knowledge  ; 
anyone  may  satisfy  himself  of  it  by  placing  one  hand  over  an  acutely  swollen 
joint  or  a  recently  formed  abscess,  and  the  other  upon  the  corresponding 
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spot  on  the  opposite  side  of  the  body.  But  contradictory  statements  have 
been  made  as  to  the  relation  between  the  temperature  of  an  inflamed  part 
and  that  of  the  blood  and  of  the  deep  internal  organs. 

In  I860  Sir  John  Simon  made  a  series  of  observations  with  a  small 
thermo-electric  apparatus,  so  shaped  that  it  could  be  thrust  like  a  pin  into 
the  soft  tissues,  or  even  into  the  interior  of  large  vessels ;  and  he  concluded 
that  the  arterial  blood  flowing  towards  a  severely  injured  limb  in  a  dog  wa« 
always  less  warm  than  the  venous  blood  flowing  away  from  it.  But  Jacob- 
son,  of  Eonigsberg,  who  afterwards  investigated  this  question  with  more 
accurate  apparatus,  found  (*  Virchow's  Arch.,*  1870)  that  the  temperature  of 
the  skin  and  of  the  musclee  down  to  the  bone  never,  even  under 
conditions  of  the  most  intense  inflammation,  reaches  that  which  exists 
in  the  rectum,  the  vagina,  or  the  peritoneal  cavity  at  the  same  time. 
The  difference  waa  generally  as  much  as  2®  or  3*60  Fahr.  As  for  the 
relation  between  the  temp^ature  of  an  inflamed  part  and  that  of  the 
opposite  side  of  the  body,  the  difference  was  always  less  in  proportion  as  the 
distance  from  the  surface  was  greater.  Thus,  whereas  a  rabbit's  ear  when 
inflamed  was  warmer  than  the  other  ear  by  7^  or  8^  Fahr.,  the  temperature 
of  the  deep  muscles  of  a  limb  under  the  same  circumstances  seldom  exceeded 
that  of  the  same  structures  on  the  opposite  side  by  more  than  1°.  It  would 
follow  that  the  internal  organs  under  inflammation  continue  to  be  of  a 
temperature  approximately  the  same  as  that  of  the  blood.  Jacobson  also 
showed  by  direct  experiment  that  in  pleurisy  the  affected  cavity  was  not 
hotter  than  the  other  one. 

In  December,  1879,  Peter  brought  before  the  Paris  Academy  of  Medicine 
a  series  of  observations,  from  which  he  drew  the  conclusion  that  there  was  a 
considerable  local  production  of  heat  during  inflammation.  But  what  he 
really  showed  was  nothing  more  than  that  the  temperature  of  the  abdominal 
wall  may  in  such  cases  exceed  that  of  the  axilla  by  as  much  as  3*5^  Fahr. 
If  Jacobson's  observations  are  correct,  the  real  increase  of  temperature  in 
the  superficial  structures  when  inflamed  may  receive  a  simple  explanation. 
For  the  blood-current  is  a  great  warming  apparatus,  which  carries  to  the 
tissues  all  ov«r  the  body  heat  that  is  chiefly  generated  in  the  liver  and 
other  glands,  and  in  the  muscles.  If  there  be  no  additional  local  produc- 
tion of  heat,  the  temperature  of  each  part  must  be  the  resultant  of  four 
varying  conditions  :  (1)  the  temperature  of  the  arterial  blood  supplied  to  it ; 
(2)  the  proportion  between  the  space  occupied  by  its  blood-vessels  and  that 
occupied  by  its  extra^vascular  material ;  (3)  the  rapidity  with  which  its 
vessels  are  traversed  by  the  blood ;  (4)  the  greater  or  less  extent  to  which 
heat  is  dissipated  from  it  by  conduction,  by  evaporation,  or  otherwise.  Of 
these  conditions  the  most  liable  to  great  fluctuations  are  the  second  and 
third.  The  vessels  of  an  inflamed  part  are  dilated,  and  the  flow  of  blood 
through  an  inflamed  part  is  much  augmented.  Sir  William  Laurence  is  said 
to  have  roughly  demonstrated  this  long  ago  by  bleeding  from  both  arms 
simultaneously  a  patient  whose  hand  and  forearm  on  one  side  were  inflamed. 
But  Cohnheim  firmly  established  the  same  fact  by  careful  experiments. 
Having  set  up  inflammation  in  the  paw  of  a  dog,  he  measured  the  amount  of 
blood  which  afterwards  escaped  through  a  cannula  from  the  principal  vein  of 
the  limb ;  and  he  found  that  it  was  sometimes  more  than  twice  as  much  as 
flowed  from  a  corresponding  vein  on  the  opposite  side  in  the  same  length  of 
time.     The  only  exceptions  were,  when  gangrene  set  in,  and  when  there  was 
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profuse  suppuration.  Increased  velocity  in  the  blood-current  of  an  inflamed 
part,  with  dilation  of  its  vessels,  must  necessarily  raise  its  temperature.* 

That  the  heat  of  inflammation  is  not  essential  to  the  process  is  proved 
bv  its  absence  in  artificial  inflammation  in  the  frog.  Even  in  human 
pathology  we  occasionally  meet  with  "  cold  abscesses." 

Moreover,  we  know  by  experiment  that  division  of  the  vaso-motor  nerves 
of  a  part  will  cause  great  dilatation  of  the  arteries,  great  redness,  and 
decided  increase  of  temperature ;  and  yet  there  is  no  inflammation — no 
pain,  no  swelling,  no  exudation. 

5.  Pyrexia, — ^To  the  four  Galenical  signs  of  inflammation  we  may  add 
fever  as  a  constant  result  in  injury,  inflammation,  and  repair,  and  thus  a 
oonst^int  companion  of  pain,  heat,  redness,  swelling,  and  exudation,  which 
constitute  the  process  of  acute  inflammation.  As  we  shall  see,  it  is  diffi- 
cult to  bring  the  more  chronic  forms  of  inflammation  under  the  same  de- 
finition as  acute  suppuration,  though  it  is  still  more  difficult  to  draw  a  line 
between  them.  But  in  proportion  to  the  acuteness  of  the  process  is  the 
height  of  the  fever,  and  where  no  active  exudation  takes  place  the  fever  is 
absent.  Like  heat  and  redness,  pyrexia  is  only  observed  in  warm-blooded 
animals,  and  must  depend,  as  we  saw  in  the  chapter  on  Fever,  upon  dis- 
turbance of  the  thermotaxic  centres  of  the  brain  and  cord  (p.  32).  We 
therefore  look  to  some  toxic  disturbing  cause,  and  this  we  find  in  the 
microbes  or  their  poisonous  products,  which  take  part  in  the  process  of  In- 
fection (p.  22),  particularly  streptococci,  staphylococci,  and  other  pyogenic 
organisms.  Fever  is  highest  when  there  is  most  suppuration,  lower 
where  there  is  a  low  degree  of  infection,  and  absent  after  an  aseptic  operar 
tion,  followed  by  repair  of  the  tissues  without  any  active  exudation  at  all. 
If  this  be  so,  we  must  regard  the  pyrexia  of  inflammation  not  as  its  conse- 
quent, but  as  a  collateral,  phenomenon,  complicating  the  process  of  repair 
when  the  irritation  which  causes  inflammation  is  accompanied  by  toxic 
effects. 

6.  Inflammatory  exudation, — ^We  must  now  turn  to  the  products  of  the 
inflammatory  condition,  to  the  solids  and  liquids  which  exude  from  the 
blood.  The  solid  bodies  exuded  are  leucocytes,  or  white  blood-corpuscles. 
Haemorrhagic  inflammation,  in  which  diapedesis  of  red  blood-discs  also 
takes  place,  is  an  exceptional  and  probably  a  complex  process.  But  the 
leucocytes  are  by  no  means  all  alike,  even  in  healthy  blood,  and  in  the 
exudate  of  inflammation  they  present  important  differences,  which  have 
been  minutely  studied  during  the  last  few  years.! 

There  may  be  distinguished  the  following  emigrated  white  corpuscles 
or  exudative  cells : 

a.  Lymph  corpuscles,  characterised  by  their  small  size,  clear  proto- 
plasm, and  large  single  nucleus — young  cells. 

•  Xo  doubt  if  superficial  vessels  are  involved  in  the  inflammatory  process,  more  heat  is 
at  the  tame  time  dissipated,  and  this  tends  to  prevent  the  surface  temperature  from 
approaching  that  of  the  internal  organs.  But  a  point  of  considerable  importance  is  that 
■iich  an  inrrea8»'d  dissipation  of  heat  actually  makes  tlie  surface  feci  hotter  to  one's  hand 
than  it  wonld  otherwise  feel. 

t  The  pioneer  in  this  as  in  other  questions  of  the  physiology  of  the  blood  and  circula- 
tion was  Mr  Wharton  Jones,  who  in  1846  distinguished  between  clear  nucleated  cells 
(lympbocytes)  and  coarsely  or  finely  granular  cAU.  But  his  observations,  like  those  of 
Wb.  Adilison  on  Emigration,  were  not  followed  up  in  England,  and  were  continued  by 
Bindfleisch  and  Max  Schnltze.  Recently  Ehrlicb  in  Germany,  Metschnikoff  in  France,  and 
mtay  other  obserrera  have  greatly  advanced  this  part  of  the  subject. 
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6.  A  clear  hyaline  uninuclear  cell  like  the  last,  but  larger — the  large 
non-granular  leucocyte,  possibly  the  mature  stage  of  the  first  yariety.  Like 
it,  the  nucleus  stains  readily;  but,  unlike  it,  this  kind  of  leucocyte  is  en- 
dowed with  the  power  of  destroying  bacteria.  These  "  phagocytes  "  are  not 
found  in  lymph,  and  are  far  less  common  in  blood  than  the  preceding 
variety.  They  are  found  in  passive  serous  effusion  in  greater  numbers  than 
in  the  blood. 

The  protoplasm  of  the  above  clear  leucocytes  does  not  readily  stain, 
in  contrast  to  the  nucleus.  This  distinguishes  them  from  those  in  which 
the  protoplasm  is  granular  and  stains  readily  with  aniline  dyes. 

c.  In  one  group  of  the  granular  easily  stained  ccMrpuscles,  the  grauulee 
are  minute  and  punctate  and  the  nucleus  is  bi-  or  tri-lobed.  These  are 
common  in  human  blood  and  in  inflammatory  exudations.  They  exhibit 
active  movement  on  the  warm  stage,  and  are  phagocytes.  The  granules 
are  probably  proteid  in  chemical  character.  In  some  cells,  mostly  the 
larger  in  size,  they  stain  with  acid  and  alkaline  dyes  (''  amphiphile  *'  or 
"neutrophile;"  in  others,  mostly  smaller,  they  stain  only  with  alkaline 
dyes  (basophile). 

d.  The  leucocytes  with  coarse  granules  (which  in  part  at  least  are 
fatty  in  character)  are  scarce  in  human  blood,  but  are  found  in  inflam- 
matory exudations  and  in  pus,  and  also  in  lymph  spaces.  They  are  large, 
with  a  highly  refracting  nucleus,  which  comes  out  boldly  when  acetic  acid 
is  run  in  under  the  cover-glass.  They  appear  not  to  be  phagocytic  in  habit, 
although  they  exhibit  amoeboid  movement  when  warmed.  Some  of  these 
**'  coarsely  granular  "  cells  stain  with  acid  dyes  (eosinophile)  ;  others,  which 
are  said  not  to  occur  at  all  in  human  blood,  with  basic  dyes. 

Passing  to  the  fluid  part  of  inflammatory  exudation,  this  may  contain : 
(1)  water,  holding  salts  and  albumen  in  solution — serous  exudations,  in- 
flammatory oedema ;  (2)  mucin,  constituting  the  catarrhal  or  mucous 
variety ;  (3)  fibrinogen,  which  in  the  ^'  coagulable  lymph  "  forms  a  fibrinous 
dot — the  "  plastic "  inflammation  of  the  serous  cavities,  of  the  air- 
vesicles,  and  occasionally  of  the  mucous  membranes ;  (4)  corpuscles  or  leuco- 
cytes particularly  finely  and  coarsely  granular,  mostly  eosinophile.  As 
these  are  more  abundant  they  render  the  clear  or  opalescent  exudation 
thick  and  turbid ;  when  very  nimierous  they  make  it  purulent  (pu9 
laudabiU) — as  opaque  as  milk,  and  for  the  same  cause,  the  solid 
particles  interrupting  and  reflecting  the  rays  of  light  so  as  to  be  dark  by 
transmitted  and  light  by  incident  illumination.  These  four  varieties  may 
be  variously  mingled,  so  as  to  form  sero-purulent  («.  g,  in  pleurisy),  muco- 
purulent (e,g,  in  bronchitis),  or  fibrino-purulent  {t.g,  in  pericarditis) 
exudations.  Pure  pus  is  produced  by  connective  tissues,  by  the  skin,  by 
mucous  membranes  occasionally,  by  bone,  brain,  joints,  and  solid  viscera 
under  special  forms  of  irritation — ^usually  infection  with  micrococci. 

Not  only  may  an  exudation  which  begins  as  a  serous  or  mucous  become 
a  pustular  one,  as,  for  instance,  in  cystitis  and  eczema,  but  one  which 
at  first  is  fluid  may  become  more  solid  by  the  gradual  coagulation  of  the 
fibrinogen.  Fibrin  must  often  be  formed  very  rapidly,  for  it  appears  as  a 
thin  uniform  layer  upon  the  sloping  surface  of  a  serous  cavity. 

Inflammatory  exudation  used  to  be  spoken  of  as  inflammatory  lymph, 
and,  like  lymph,  it  consists  of  water,  with  pigment,  salts,  and  albumen 
in  solution,  and  leucocytes  in  suspension.  But  it  differs  (1)  in  there 
being  added  sometimes  mucin,  sometimes  peptones,  and  sometimes  fibrin- 
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forming  proteide;  (2)  in  the  kind  of  living  cells,  those  of  lymph  being 
unmller  and  olear,  those  of  exudation  larger,  finely  or  coarsely  granular,  and 
for  the  most  part  eosinophile ;  (3)  in  the  proportion  of  the  chemical  consti- 
tuents. Lymph  and  dropsical  fluid  is  of  lower  specific  gravity  (1010 — 
1015),  contains  less  albiunen  and  globulin,  and  forms  scarcely  any  fibrin ; 
inflammatory  exudation  is  of  higher  specific  gravity  (1020 — 1026),  though 
never  so  high  as  blood-serum,  with  twioe  as  much  proteids  and  produces 
more  or  less  abundant  fibrin. 

It  is  observable  that  inflammatory  exudation  from  serous  membranes  is 
richer  in  albumen,  globulin,  and  fibrinogen,  than  that  from  mucous ;  and 
that,  with  the  abundance  of  leucocytes,  peptones  come  to  form  a  larger 
proportion  of  the  proteids  held  in  solution.  Being  comparatively  diffusible, 
they  i4>pear  first  in  the  urine,  to  be  followed  by  albumen  and  globulin 
when  there  is  not  only  local  suppuration  present,  »but  also  a  condition  of 
general  pyrexia. 

Theory  of  inflammatory  exudation, — ^We  have  seen  that  the  pain  of 
inflammation  is  secondary  to  (Nressure,  i.  e.  to  swelling,  that  redness  is  due 
to  dilatation  of  the  blood-vessels,  that  heat  is  caused  by  increased  amount 
and  increased  velocity  of  the  blood  in  the  injured  part,  and  that  fever  is  a 
c<^ateral  effect  of  blood-poisoning. 

The  swelling,  f .  e,  the  exudation  of  plasma  and  leucocytes  from  the 
vessels,  remains  as  the  essential  phenomenon  of  reaction  after  injury,  alike 
in  man  and  mammals,  in  cold-blooded  and  in  bloodless  animals  (as  Aristotle 
called  the  invertebrates,  meaning  without  red  blood),  so  that  the  next  step 
in  the  inquiry  is  what  causes  exudation?  Cohnheim  adopted  and  enforced 
the  hypothesis  of  Samuel,  that  the  answer  is  to  be  found  in  lesions  of  the 
vascular  wall  which  allow  the  escape  of  liquids  and  solids  impossible  in 
heslth.  But  a  sufficient  answer  to  this  seems  to  be  that  this  presumed 
morbid  permeability  of  the  blood-vessels  ought  to  lead  to  haemorrhage, 
whereas  with  rare  exceptions  inflammatory  exudation  is  unstained  by  red 
blood-discs ;  and,  on  the  other  hand,  the  capillaries  are  often  so  much 
damaged  that  they  allow  of  escape  of  blood,  without  any  of  the  signs  or 
sjmptCHns  of  inflammation. 

We  must  therefcMre  look  for  some  cause  why  the  leucocytes  leave  the 
blood-vessels  for  the  tissues,  or,  to  speak  more  scientifically,  for  some  evi- 
dtt&oe  of  the  immediate  conditions  under  which  they  exert  their  amoeboid 
energy  in  this  way.  We  have  seen  that  they  cluster  together  and  arrange 
themselves  at  the  injured  cm*  irritated  spot,  that  they  collect  outside  the 
TMsel  when  they  have  traversed  it,  and  are  then  active  in  loosing  foreign 
bodies  or  esdiars  formed  by  dead  tissues,  in  circimiscribing  and  limiting 
destructive  changes,  and  in  "  englobing  "  the  hostile  organisms  of  bacterial 
invasion.  The  former  process  is  known  as  ehemiotaxis ;  the  latter  is  the 
work  of  the  modified  leuoooytes,  known  as  phagocytes  (cf.  p.  24).  The  **  ex- 
planation." then,  is  to  regard  the  process  of  inflammation  as  on  the  whole 
conservative  in  its  results,  and  to  refer  its  essential  phenomenon  of  exuda- 
tion, t.  e.  ehemiotaxis  and  phagocytosis,  to  the  energy  of  living  amoebiform 
protoplasm,  which  "  instinctively  " — ^if  the  word  may  be  conceded — strives 
against  invasion,  and  struggles  for  the  preservation  of  the  organism  to 
which  it  belongs.  The  process  would  then  be  only  one  case  of  the  great 
**  struggle  tor  existence,"  to  which  all  living  things  are  subjected. 

One  advantage  of  this  theory  (or  way  of  looking  at  the  facts)  is  that- 1>. 
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includes  under  *  the  reaction  of  an  organism  to  injury ''  not  only  trau- 
matic and  micrococcal  inflammation  in  mammals,  but  similar  reaction  in  all 
claases  of  animals  down  to  the  lowest,  and  even  the  processes  of  repair  or 
reax^tion  to  irritation  and  to  poisons  which  are  observed  in  the  vegetable 
creation — in  the  healing  of  wounds  in  the  bark  of  a  tree,  and  the  formation 
of  a  gall  in  response  to  an  invading  insect.* 

Clinically  we  may  recognise  the  following  chief  varieties  of  inflam- 
mation : 

Catarrhal  inflammation. — ^When  mucous  membranes  are  irritated  they 
throw  off  an  abundance  of  more  or  less  altered  epithelial  cells.  In  the 
lungs  or  in  the  kidneys  such  *'  catarrhal  products  *'  are  often  seen  in 
immense  numbers;  not  only  do  they  accumulate  in  and  fill  up  the  pul- 
monary alveoli  or  the  renal  tubes,  but  a  great  many  of  them  are  also 
carried  away  in  the  sputum  or  in  the  urine.  With  this  may  be  grouped 
dry  inflammation,  seen  in  the  skin  when  similar  proliferation  of  epithelium 
takes  place,  but  without  the  flow  of  liquid  to  wash  them  away,  as  in  cases  of 
psoriasis. 

Serous  inflammation. — When  a  joint  or  serous  cavity  is  affected  with 
inflammation  of  moderate  severity,  it  pours  out  a  transparent  fluid  which 
accumulates  in  its  cavity.  There  may  be  a  thin  layer  of  fibrin  upon  the 
free  surfaces  of  the  membrane ;  or  shreds  and  flocculent  masses  may  be 
floating  in  the  fluid.  Sometimes  not  a  trace  of  fibrin  is  to  be  seen  ;  fibrino- 
gen is  present,  but  for  some  reason  remains  uncoagulated.  Virchow  many 
years  ago  showed  that  fluid  effusion,  after  its  removal  from  the  pleura 
by  paracentesis,  would  often  throw  down  a  coagulum  of  fibrin,  and  that 
if  this  were  removed,  a  fresh  one  might  form  in  the  course  of  the  following 
day,  and  so  on  for  several  days  in  succession.  This  kind  of  inflammation 
is  found  not  only  in  closed  serous  and  synovial  cavities,  but  also  in  the 
endocardium,  in  the  iris,  in  the  lymph-spaces  of  areolar  tissue,  and  in  the 
air-vesicles  of  the  lungs,  all  of  them  lined  with  a  flat  single  layer  of  epithe- 
lium and  in  connection  with  lymphatics. 

Suppuration. — ^In  the  more  intense  inflammations  of  joints  or  serous 
membranes  the  exudation  is  purulent,  and  does  not  coagulate.  Intermediate 
conditions,  however,  are  frequent,  in  which  the  surfaces  are  coated  with 
fibrin,  while  the  cavity  contains  liquid  pus  ;  in  the  pericardium,  pus  unmixed 
with  fibrin  is  seldom,  if  ever,  seen,  and  it  is  rare  in  the  pleura  or  the  pia 
mat^.  Occasionally  in  the  pleura  or  peritoneum  it  may  happen  that  every 
part  of  the  surface  retains  its  natural  smoothness  and  lustre,  notwith- 
standing that  pus  is  present  in  large  amount. 

The  quantity  of  pus  which  collects  in  a  large  serous  cavity,  such  as  the 
pleura,  is  often  enormous ;  and  since  it  may  be  rapidly  secreted,  one 
wonders  how  the  blood  can  yield  a  sufficient  number  of  leucocytes.  But,  as 
Cohnheim  remarks,  this  difficulty  applies  far  less  to  the  emigration  theory 
than  to  that  of  pus-formation  by  proliferation — from  the  cells  of  connective 
tissue,  as  Virchow  taught.  While  inflammation  is  going  on,  the  blood 
throughout  the  body  contains  an  excess  of  leucocytes  as  well  as  of  fibrin. 

*  The  theory  is  clenrly  and  attractively  set  forth  in  Metschnikoff's  lectures  on  the 
'  Comparative  Pathologry  of  Inflnmmation/  delivered  at  the  Pasteur  Institute  in  1891. 
His  observRtions  on  Daphnia,  Hydrozoa,  Axolotl,  and  other  animals  have  been  conflrmad 
by  Lieberkuhn,  Leber,  Hafkine,  and  many  others,  and  correspond  to  the  observation!  on 
the  behaviour  of  the  lower  vegetable  organisms  by  Pfeffer,  De  Bary,  and  Mr  Arthur 
Lister. 
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Ptobablj  the  lymph-glands  and  the  spleen  throw  into  the  circulating  fluid 
m  largely  increased  supply  of  leucocytes  to  make  up  for  the  drain  that  is 
going  on.  Moreover  exudation  cells  themselves  multiply  by  fission.  Dr 
Thin  once  figured  a  dumb-bell  shaped  leucocyte  which  seemed  to  be  dividing 
into  two,  from  the  inflamed  cornea  of  a  rabbit ;  and  similar  appearances 
have  been  observed  in  cold-blooded  animals  by  Strieker,  Klein,  and 
Ranvier. 

In  the  great  majority  of  oases  of  suppurative  inflammation,  micrococci 
of  sooie  kind  are  present  (strepto-,  staphylo-,  or  diplococci — cf.  supra,  p.  19), 
and  this  applies  not  only  to  pure  suppuration,  but  to  cases  where  it 
complicates  other  forms  of  infective  inflammation,  as  diphtheria  and 
tubercle. 

Membranous  exudation, — This  remarkable  variety  was  formerly  called 
''plastic,"  afterwards  by  an  unfortunate  confusion  of  clinical  and  patho- 
logical terms,  "  croupous,"  and  by  a  still  more  mischievous  confusion 
of  a  specific  disease  with  a  common  morbid  process,  **  diphtheritic."  Why 
it  should  be  so  rare  in  mucous  m^nbranes,  in  solid  organs,  and  in 
connective  tissue,  and  so  common  in  serous  and  other  endothelial  sur- 
faces, is  hard  to  say.  The  exceptions,  however,  are  not  few,  nor  are  they 
limited  to  the  case  of  specific  inflammation  like  that  of  diphtheria. 
In  all  likelihood  a  plastic  inflanmiatory  exudation  is  but  one  case  of 
fibrinogen  becoming  fibrin  in  the  plasma,  and  will  only  be  understood  when 
f^ysiologists  have  solved  the  hitherto  insoluble  problem  of  the  coagulation  ' 
<tf  the  blood. 

Memhranous  necrosis, — ^The  process  which  combines  fibrinous  exudation 
with  loss  of  vitality  in  the  affected  tissues  is  what  has  been  called  ''  diph- 
theritic.*' The  term  is  an  unfortunate  one,  since  it  implies  a  connection 
with  the  disease  Diphtheria,  by  no  means  generally  the  case. 

A  free  surface,  usually  a  mucous  membrane,  looks  dry,  and  of  a  slate- 
grey  or  pale  yellowish  colour.  It  feels  rough,  granular,  and  tough.  In  the 
dead  body,  if  an  incision  is  made,  the  dry  grey  appearance  is  found  to  pene- 
trate to  some  depth,  and  to  cease  somewhat  abruptly.  Under  the  micro- 
scope is  to  be  seen  a  more  or  less  distinctly  fibrillated  tissue,  containing  in 
its  meshes  altered  epithelial  cells  and  leucocytes.  Glistening  fibres  which 
resolve  themselves  into  chains  of  micrococci  pervade  the  tissue.  The  only 
way  in  which  the  disease  can  end  is  by  the  separation  and  shedding  of  all 
the  dead  tissues.  This  detachment  is  effected  by  ulceration.  From  the 
first  there  was  sn  inflammatory  action  of  more  or  less  intensity  in  the  living 
structures  beneath.  But  now  leucocytes  collect  in  large  numbers  along  the 
boundary  line,  and  probably  the  connecting  material  is  eaten  away  and 
absorbed  by  phagocytes. 

The  bladder  is  very  liable  to  necrosis,  involving  the  whole  thickness  of 
its  mucous  ooat;  and  it  is  not  uncommon  for  the  mucosa  to  be  cast  off 
thnoat  entire.  An  autopsy  was  once  made  by  Dr  Fagge  in  the  case  of  a 
woman  from  whose  bladder  during  life  a  piece  of  considerable  size  had  been 
removed.  All  the  rest  of  the  veeioal  mucous  membrane  lay  loose,  as  a  thick 
ash-grey  aubstanoe,  with  markings  on  one  surface  corresponding  with  those 
of  the  hypertrophied  muscular  trabeculse. 

The  other  pcorts  most  liable  to  this  membranous  necrosis  are  the  mucous 
mfimbraaee  of  the  mouth,  gums,  and  cheeks,  of  the  fauces  and  soft  palate ; 
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and  sometimes  in  addition  the  specific  microbes  of  an  infectious  disease. 
Besides  isolated  cases  of  this  form  of  inflammation,  which  are  often  difficult 
to  assign  to  their  proper  pathological  places,  the  most  important  diseases  in 
which  it  is  met  with  are  diphtheria  and  dysentery. 

Gangrenous  inflammation, — Gangrene,  sphacelus,  or  mortification  of  a 
part  of  a  living  body,  has  been  recognised  from  an  early  period  ;  but  only  in 
recent  times  has  the  part  inflammation  plays  in  its  production  been  ascer- 
tained. Living  tissues  may  be  directly  killed  in  various  ways  without  in- 
flammation ;  as,  for  instance,  by  escharotics,  or  by  a  high  degree  of  either 
heat  or  cold.  When  the  deaith  of  a  part  is  due  to  a. failure  of  its  supply  of 
blood,  it  does  not  always  undergo  inflammation  first ;  but  surgeons  are  now 
familiar  with  the  fact  that  in  maoy  instances  senile  gangrene  of  the  foot, 
which  used  to  be  attributed  merely  to  obstruction  of  the  arteries,  arises 
from  slight  injury  to  a  toe,  and  begins  as  an  inflammatory  process.  Even 
when  a  limb  undergoes  mortification  as  the  direct  result  of  embolism  of  its 
main  artery,  there  is  always  active  inflammation  at  the  margin  of  the 
gangrenous  part.  Indeed,  Cohnheim  showed  that  the  effects  of  a  tern- 
p<Mrary  ligature  applied  round  the  ear  of  a  rabbit  depend  entirely  upon  the 
duration  of  the  constriction.  After  a  certain  length  of  time  the  blood  fails 
to  penetrate  into  the  vessels  when  the  ligature  is  removed,  and  the  part 
dies;  but  if  the  ligature  is  removed  at  earlier  periods,  the  result  is  only 
an  intense  inflammatory  swelling  of  the  ear  with  haemorrhage.  In  those 
forms  of  gangrene  which  seem .  to  be  determined  by  the  occurrence  of 
pressure,  there  are  always  further  conditions:  a  previous  enfeeblenient  oi 
the  circulation,  or  some  slight  local  injury,  or  some  affection  of  the  trophic 
nerves.  Thus  bedsores  occur  chiefly  in  those  cases  in  which  there  is  hypo- 
static congestion  of  every  dependent  part,  and  the  gangrene  is  preceded  by 
inflammation  that  can  be  attributed  to  irritation  of  the  skin  by  excreta,  or 
washing  and  drying,  or  friction  against  folds  in  the  sheets.  Thus,  ex- 
cluding the  immediate  or  instantaneous  occurrence  of  gangrene,  most  of 
its  forms  arise  out  of  an  inflammatory  process.  The  chief  exceptions  are 
two :  oases  of  strangulation,  which  cut  off  the  supply  of  arterial  and  at  the 
same  time  prevent  the  return  of  venous  blood  (as  in  hernia  and  twist  of  the 
spermatic  cord) ;  and  cases  of  acute  bedsore. 

Putrefaction  is  an  essential  part  of  gangrene.  Gangrenous  pneumonia 
is,  as  a  rule,  the  result  of  particles  of  animal  food  being  drawn  into  the 
bronchioles  and  there  decomposing.  The  condition  may  be  compared  to 
necrosis  of  a  tooth  from  lodgment  of  fragments  of  food. 

In  "  senile  "  gangrene  the  parts  dry  up  and  shrivel  into  a  hard  material 
like  that  of  a  mummy  ;  and  "  dry  "  gangrene  was  formerly  described  as  the 
characteristic  effect  of  obstruction  of  the  arterial  blood-supply.  But  it 
is  now  known  that  the  desiccation  depends  upon  the  escape  of  fluid  from 
the  surface  in  consequence  of  detachment  of  the  epidermis.  It  is  only 
when  mortification  spreads  very  slowly  through  the  whole  of  a  limb  that 
it  can  "  mummify."  The  gangrene  which  ensues  upon  embolism  of  a  large 
artery  is  more  or  less  moist.  But  it  often  happens  that  deep  structures 
remain  soft,  while  superficial  ones  dry  up  into  a  homy  mass,  which  is 
termed  a  hard  slough  or  eschar.  The  colour  of  gangrenous  parts  is 
generally  greenish  or  purplish  black,  but  sometimes  grey;  it  is  due  to 
chemical  changes  in  haemoglobin  which  has  escaped  from  the  blood-disoe, 
and  has  diffused  itself  through  the  tissues.  The  horrible  odours  often 
emitted  are  attributed  to  the  formation  of  sulphuretted  hydrogen  and 
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volatile  fatty  acids.  Gases  sometimes  collect  until  the  mortified  tissues 
become  emphysematous,  and  crepitate  when  they  are  touched.  In  other 
cases  they  are  saturated  with  a  thin,  dark  red  fluid,  which  raises  the 
cuticle  into  bullae.  That  structures  which  have  undergone  mortification 
are  devoid  of  sensibility  is  well  known.  They  feel  cold  to  the  hand,  since 
their  supply  of  warmth  is  cut  off  with  their  supply  of  blood. 

Gangrene  is  often  from  the  first  "  circumscribed,"  or  limited  to  a  certain 
part :  and  when  it  spreads,  its  progress,  if  arrested  at  all,  is  limited  by  a 
*  line  of  demarcation."  Here  active  inflammation  develops,  abundant 
exudation  of  leucocytes  takes  place,  and  the  connection  between  the  living 
and  the  dead  tissues  is  gradually  eaten  away,  until  the  latter  become  com- 
pletely detached  and  are  cast  off. 

Local  varieties  of  inflammation. — It  will  be  well  to  summarise  the 
various  forms  which  inflammation  assumes  according  to  the  organs  which 
it  affects. 

1.  The  skin  is  very  readily  liable  to  inflammation.  This  may  be  slight 
and  transient  without  visible  exudation ;  or  the  exudation  may  produce 
general  swelling — inflammatory  ctdema;  or  it  may  appear  as  clear  plaama 
in  veeicles,  bullae,  or  on  a  raw  weeping  surface.  Or  the  exudation  may 
become  rich  in  corpuscles  and  pustules ;  pus  will  result,  with  the  formation 
of  scabs  when  the  pus  dries  up.  Or  the  inflammation  may  be  chronic,  and 
lead  to  fibroid  thickening  from  "  hyperplasia "  of  the  deeper  parts  of  the 
skin.  When  similar  proliferation  affects  the  inflamed  epidermis,  epithelial 
scales  instead  of  spindle-cells  and  fibrous  tissues  are  produced,  and  the  in- 
flammation becomes  desquamative.  Or  the  inflammation  may  be  destruc- 
tive, and  cause  loss  of  substance  in  the  form  of  ulceration.  If  this  is 
rapidly  progressive  it  is  called  phagedcena.  If  visible  fragments  of  dead 
tissue  result,  it  is  called,  not  molecular  necrosis  or  ulceration,  but  gangrene 
or  necrosis  in  mass. 

2.  The  mucous  membranes  rarely  form  vesicles  or  pustules.  Serous 
exudation,  with  more  or  less  admixture  of  pus,  is  combined  with  mucin  and 
with  desquamation  of  the  superficial  epithelium.  The  whole  process  is  called 
ratarrhcU  inflammation,  and  the  exudation  mucous  or  muco-purulent,  or 
purulent,  e.  g.  ophthalmia.  This  is  the  characteristic  inflammation  of 
mucous  membranes,  and  the  term  catarrhal  is  best  kept  for  it,  although  it 
has  been  extended  to  any  watery  discharge,  such  as  the  exudation  of  serous 
inflammation.  Under  infection  from  a  specific  microbe  some  mucous  mem- 
branes are  liable  to  a  true  diphtherial  membranous  form  of  exudation.  This 
may  affect  the  respiratory  surfaces,  including  the  larynx,  pharynx,  and 
fauces,  nasal  fossse  and  conjunctiva,  and  the  trachea  and  bronchi. 

Again,  mucous  membranes  are  very  liable  to  ulceration,  especially  the 
mouth,  stomach,  colon,  rectum,  and  larynx.  Much  less  frequently  they 
exhibit  membranous  necrosis,  particularly  the  large  intestine,  the  bladder 
and  uterus. 

3.  TTie  exudation  of  serous  membranes  consists  of  serum  or  of  fibrin,  or, 
more  frequwitly,  a  mixture  of  the  two.  Occasionally,  especially  in  children, 
the  exudation  is  purulent ;  probably  this  is  always  due  to  infection  with 
«eptic  bacteria.  The  membranes  lining  the  great  pleuro-peritoneal  sac — 
pleura,  pericardium,  peritoneum,  and  tunica  vaginalis — are  also  liable  to 
chronic  plastic  inflammation  with  adhesions  and  thickening.  Other  sur- 
faces covered  by  endothelium  and  hollowed  out  of  mesoblast  which  undergo 

ic  tniinT        *'on.  are  the  lining  membrane  of  the  heart  and  arteries 
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(endocardium  and  intima),  the  air-vesicles  of  the  lungs,  and  the  iris  ;  also, 
under  some  conditions,  the  urinary  tubules.  Many  of  these  fonns  of  in- 
flammation are  bacterial,  as  ulcerative  endocarditis. 

4.  Connective  tissues.  Areolar  tissue  is  readily  susceptible  of  suppura- 
tion ;  but  this  is  almost  always  secondary  to  pustules  or  ulceration  of  the 
skin,  or  perforating  abscesses  from  internal  cavities,  or  general  pysemia. 
It  is  also  liable  to  acute  serous  exudation,  as  in  the  anasarca  of  Bright*8 
disease.  Fat  very  rarely  inflames — tendons  scarcely  ever;  ligaments  only 
from  strains  and  ruptures,  or  from  synovitis. 

5.  Cartilage  is  little  liable  to  inflame,  but  is  capable  of  ulceration — 
chronic,  or  acute  and  infective  ;  it  may  also  undergo  interstitial  inflam- 
matory changes,  which  make  it  opaque  and  calcareous.  The  cornea  re- 
sembles articular  cartilage  in  its  inflammations,  which  are  either  acute  and 
ulcerative  or  chronic  and  interstitial.  The  fibro-cartilages,  both  yellow  and 
whit-e,  seem  almost  exempt  from  inflammation. 

6.  Bone  is  frequently  attacked  by  acute  suppurative  inflammation, 
which  usually  leads  to  either  molecular  ulceration  or  caries,  or  else  massive 
sloughing  or  necrosis.  The  chronic  inflammation  of  bone  is  characterised  by 
hardening  (osteoporosis),  with  hypertrophy  and  obliteration  of  the  cancelli. 

7.  Muscles  are  rarely  liable  to  inflammation,  and  probably  never  to 
suppuration.  Myocarditis  leads  to  fatty  degeneration.  Chronic  inflam- 
mation of  the  muscles  is  supposed  to  be  the  cause  of  myalgia,  or  muscular 
rheumatism. 

8.  Peripheral  nerves  are  almost  exempt  from  suppuration.  Neuritis, 
whether  parenchymatous  or  interstitial  in  origin,  ends  in  thickening  of  the 
perineurium  and  destruction  of  the  myelin. 

9.  The  solid  viscera  are  liable  to  three  chief  varieties  of  inflammation. 
These  are — 

a.  Infective,  suppurative,  and  acute :  traumatic  or  secondary  to  other 
suppuration,  and  probably  always  of  bacterial  origin. 

^3.  Irritative,  non-suppurative,  parenchymatous,  softening,  acute  or 
subacute,  varying  with  each  organ. 

y.  Interstitial,  fibrous,  contracting,  hardening,  and  very  chronic. 

Under  the  first  head  come  abscess  of  the  brain  (usually  from  caries  or 
pyflemia),  pyaemic  pneumonia,  abscess  of  the  liver,  "  surgical "  kidney,  and 
pywmic  abscess  of  the  spleen. 

Under  the  first  head  come  abscess  of  the  brain  (usually  from  caries  or 
brain  is  inflammator}'  or  hfemorrhagic,  and  whether  acute  myelitis  is  always 
truly  inflammatory  ;  l)ut  some  cases  of  the  latter  are  proved  to  be  so  by  the 
meningitis  which  goes  with  them.  True  acute  lobar  fibrinous  pneumonia 
is  the  typical  instance  of  this  group  :  but  its  inflammatory  nature  has 
also  been  called  in  question  :  at  least  it  is  never  traumatic,  or  suppurative, 
or  chronic.  Acute  yellow  atrophy  of  the  liver  should  probably  be  classed 
as  a  diffuse  parenchymatous  hepatitis.  Glomerular  and  tubal  nephritis, 
acute,  subacute,  and  chronic,  is  an  example  of  this  group.  The  spleen  does 
not  appear  liable  to  a  similar  affection,  nor  the  Ijrmph-glands,  nor  the 
testes,  nor  the  ovary. 

Under  the  third  head  falls  the  grey  degeneration  or,  as  it  is  now  called, 
sclerosis  (hardening  and  shrinking)  of  the  brain  and  spinal  cord,  varying  in 
its  symptoms  according  to  its  locality,  but  always  showing  the  same 
histological  features.  The  corresponding  process  in  the  lung  is  chronic 
interstitial  pneumonia,  iron-grey  induration  with  contraction,  also  called 


EVENTS  57 

pulmonary  cirrhosis.  That  in  the  liver  is  the  chronic  interstitial  hepa- 
titis, named  cirrhosis  by  Laennec.  That  in  the  kidneys  is  the  chronic  inter- 
stitial form  of  Bright's  disease.  A  very  similar  process  is  seen  in  the  fibroid 
testis,  which  results  from  chronic  syphilitic  orchitis,  and  which,  when 
gumniiata  are  also  present,  closely  resembles  syphilitic  cirrhosis  of  the  liver. 

Apart  from  the  difference  manifested  by  inflammation  as  it  attacks  the 
several  tissues  and  organs,  or  the  greater  or  less  intensity  of  the  irritation 
which  was  set  up,  or  the  specific  nature  of  the  microbe  involved,  there  are 
yet  other  diff^ences  which  have  no  relation  to  the  irritans,  but  to  the 
irritabile,  not  to  the  cause  but  to  the  subject  of  inflammation.  Many 
years  ago  Paget  examined  the  fluid  contained  in  blisters  which  had  been 
used  in  the  treatment  of  thirty  patient«.  In  some  cases  it  formed  a  firm, 
fibrinous  coagulum,  in  others  it  wa«  purulent.  The  former  condition  was 
observed  in  persons  who  were  in  sound  health,  the  latter  in  those  who  were 
suffering  from  phthisis  or  other  chronic  disease.  Patients  affected  with 
renal  dropsy  are  especially  liable  to  sloughing,  and  the  same  is  true  of 
diabetes. 

Children  are  certainly  as  a  rule  particularly  apt  to  suffer  from  suppura- 
tion, and  old  people  from  mortification. 

Events  of  inflammation. — If  the  injury  and  the  resulting  inflammation 
are  but  slight,  resolution  ends  the  process.  The  circulation  through  the 
vessels  of  the  affected  parts  gradually  resumes  its  natural  condition  ;  leuco- 
cytes which  had  escaped  pass  off  through  the  lymphatics,  and  coagulated 
fibrin  undergoes  fatty  degeneration  and  absorption. 

If  pus  cells  have  accumulated  in  a  serous  cavity,  or  in  the  sac  of  an 
abscess,  they  die  there  and  break  into  granules.  The  fluid  is  then  ab- 
sorbed, while  the  solid  matter  remains  as  an  opaque  yellowish  mass.  This 
process  is  known  as  caseation.  Such  cheesy  residues  often  become  hard  by 
deposit  of  insoluble  earthy  salts. 

When  a  slough  becomes  detached,  or  when  an  abscess  discharges  its  pus, 
a  hollow  space  is  left,  which  is  filled  up  by  a  process  of  granulation.  Ziegler 
embedded  in  the  subcutaneous  tissues  of  dogs  a  series  of  minute  flat  cham- 
bers, each  consisting  of  a  pair  of  glass  plates,  with  a  capillary  space  between 
them,  cemented  together  at  the  comers,  but  open  at  the  sides.  These  he 
removed  after  an  interval,  and  found  not  only  that  leucocytes  had  pene- 
trated into  the  space  between  the  plates,  but  sometimes  that  tissue  elements 
and  even  blood-vessels  had  developed  there.  The  earliest  step  was  the 
formation  of  large  granular  cells  with  vesicular  nuclei.  They  are  generally 
round,  but  sometimes  oval  or  irregular  in  shape.  Their  size  is  variable. 
but  they  are  larger  than  the  epithelial  cells  of  the  tongue,  and  go  on  deve- 
loping until  they  become  giant  cells — irregular  masses  of  protoplasm,  each 
containing  a  large  number  of  nuclei. 

Pear-shaped  or  fusiform  giant-cells  give  off  bundles  of  delicate  fibrils, 
which  unite  and  form  connective  tissue.  New  blood-vessels  arise  as  buds 
and  loops  from  the  sides  of  already  existing  capillaries. 

The  connective  tissue  which  is  developed  out  of  inflammatory  exudation 
is  sometimes  of  an  enormous  thickness,  as  in  the  pleura,  and  very  slowly 
reaches  its  permanent  condition. 

Inflammatory  adhesions  and  cicatrices  have  a  strong  tendency  to  con- 
tract, sometimes  with  serious  consequences,  or  after  a  long  time  they  may 
soften  and  disappear.     Paget  cites  the  following  observation  of  Bichats  :  A 
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man  had  made  from  twelve  to  fifteen  attempts  at  suicide,  at  different  timet, 
by  stabbing  himself  in  the  abdomen.  In  the  situation  of  the  more  recent 
wounds  it  was  found  that  the  intestines  adhered  to  the  parietes ;  but  the 
adhesions  corresponding  with  the  older  ones  were  reduced  to  narrow  bands, 
or  had  even  become  divided  and  were  hanging  free.  In  cicatrices  also  a 
marked  ''  loosening ''  may  at  length  take  place.  These  facts,  and  others, 
like  the  ultimate  subsidence  of  sclerodermia,  deserve  to  be  borne  in  mind 
in  reference  to  analogous  changes  in  internal  organs,  which  we  are  too  apt 
to  regard  as  hopelessly  permanent. 

Regeneration  of  epithelium  during  the  subsidence  of  inflammation  takes 
place  after  ulceration  of  the  skin  or  a  mucous  membrane.  That  the  cuticle 
which  ultimately  covers  a  granulating  wound  always  arises  in  contact  with 
pre-existing  epidermis  is  well  known  ;  Reverdin's  practice  of  skin-grafting  is 
an  illustration  of  it.  But  the  reconstruction  of  epithelium  does  not  extend 
to  the  formation  of  glandular  tissue. 

Etiology  of  acute  inflammation, — That  many,  probably  most,  cases  are 
caused  by  a  direct  injury  or  irritant  is  a  matter  of  common  experience. 
The  reaction  to  a  wound,  or  to  chemical,  thermal,  or  electrical  injury  consti- 
tutes ''  simple ''  or  traumatic  inflammation.  In  another  natural  {etiological 
group  a  specific  microbe  produces  local  inflammation  as  part  of  a  general 
infective  process.  A  third  depends  upon  infection  by  pus-producing  micro- 
cocci ;  and  this  may  be  primary  or  superadded  to  a  previous  infection 
which  it  complicates.  To  the  first  group  belong  not  only  external  injuries, 
but  the  action  of  poisons  absorbed  from  the  alimentary  canal  or  otherwise. 
To  the  second  belong  the  inflammations  which  accompany  suiallpox, 
enterioa,  pneumonia,  phthisis.  To  the  third  belong  suppurative  inflamma- 
tions.* 

There  remain  examples  of  inflammation  which  cannot  be  assigned  to 
any  deflnite  injury  of  the  organ  or  tissue  affected,  and  in  which  the  presence 
of  specific  microbes  has  been  vainly  sought — pleurisy,  bronchitis,  and 
acute  inflammation  of  the  kidneys  or  spinal  cord.  They  are  attributed  in 
popular  belief  to  exposure  to  cold,  but  even  if  this  be  admitted  it  is  very 
difficult  to  explain  in  what  a  *'  chill "  consists,  and  how  it  produces  an 
internal  inflammation. 

Again,  the  inflammation  tending  to  rheumatism  and  to  gout  cannot 
be  classed  with  the  specific  inflammations  of  infective  disease,  and  may 
hereafter  be  found  to  have  a  very  different  origin. 

It  is  often  said  that  internal  inflammations  depend  on  a  predisposing 
as  well  as  an  exciting  cause ;  that  a  chill  which  has  no  effect  on  a  person 
in  health  will  produce  pleurisy,  pneumonia,  diarrhoea,  ar  acute  Bright's 
disease  in  one  who  is  exhausted  by  want  of  sleep  or  by  want  of  food.  This 
is  probably  true,  but  does  not  help  in  explaining  the  way  in  which  the 
chill  acts.  It  is  more  to  the  purpose  to  notice  that  whether  predisposed  or 
no,  the  different  organs  react  with  very  different  readiness  to  an  external 
chill.  There  are  some  organs  which  appear  never  to  inflame  from  a  chill : 
the  brain  and  its  membranes,  the  bones,  the  peritoneum  and  pericardium, 
the  liver  (in  temperate  climates  at  least),  the  spleen,  pancreas,  adrenals, 
testes,  and  ovaries.  Of  the  mucous  membranes,  those  of  the  entire  respira- 
tory tract,  including  the  conjunctiva,  frontal  sinuses,  larynx,  and  bronchi, 

*  There  are  certain  cases,  such  as  suppumtion  from  the  irritation  of  abms  bean,  which 
iippenr  to  show  that  supparation  may  take  place  withoat  the  presence  of  micrococci. 
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•re  most  prone  to  inflammation  "from  cold;"  next  the  fauces  and 
intestines ;  rarely  the  bladder ;  while  the  mouth,  oesophagus,  and  stomach 
are  exempt. 

U9e9  of  infiamtnation. — ^As  in  the  case  of  fever,  so  in  that  of  inflam- 
mation, we  may  inquire  whether  any  beneficial  effect  can  be  attributed  to 
the  process.  While  repudiating  the  assumption  of  a  vis  medicatrix  naturct, 
we  may  admit  that  the  phagocytes  have  a  beneficial  action  in  destroying 
inTsding  bacteria,  that  serum  has  itself  a  destructive  influence  in  the  same 
direction,  and  that  oedema  and  suppuration  soften  the  parts  and  favour  the 
separation  of  dead  tissue. 

One  useful  effect  of  inflammation  is  in  causing  adhesions  of  serous 
membranes,  which  shut  off  the  foci  of  disease^  and  prevent  circumscribed 
empyema  or  p)eritonitis  from  becoming  general.  But  adhesions  are  also 
a  frequent  cause  of  fatal  strangulation. 

Chronic  inflammation, — This  term,  though  often  objected  to,  is 
inevitable ;  for  although  it  includes  some  processes  in  which  the  four 
cardinal  signs  and  the  fever  which  forms  the  fifth  sign  of  inflammation  are 
absent,  yet  we  are  led  insensibly  from  the  most  recent  and  typical  forms 
to  those  where  all  the  signs  fail  us.  Suppuration — plastic  and  catarrhal 
inflammation— subacute  and  chronic  inflammation  form  a  series  in  which 
it  is  impossible  to  draw  an  absolute  distinction  at  any  step.  The  one  event 
which  is  common  to  every  step  of  the  series  is  exudation  of  leucocytes ;  the 
one  condition  which  precedes  this  process  is  irritation  ;  the  one  event  which 
follows  in  all  is  the  cicatricial  inflammatory  thickening. 

At  one  end  of  the  scale  we  have  suppiu^ation  with  softening  of  the 
organ;  at  the  other,  formation  of  fibrous  (or,  as  it  is  often  called  by  a 
barbarous  synonym,  fibroid)  tissue  with  hardening  of  the  organ. 

Chronic  inflammations  are  the  result  of  slow,  long-continued  slight  irri- 
tation ;  they  are  unaccompanied  by  fever ;  the  leucocytes  are  few  and  the 
effused  lymph  scanty;  hence  there  is  no  visible  pus  and  no  calcareous 
remains ;  the  natural  termination  is  the  formation  of  fibrous  scar-tissue,  with 
thickening  of  thin,  and  opacity  of  transparent  membranes,  contraction, 
induration,  and  adhesions  of  connective  tissue,  and  atrophy  of  solid  organs. 

In  most  cases  in  which  the  setiology  is  ascertained,  chronic,  fibrous, 
interstitial,  atrophic  inflammation  is  due  to  chemical  poisons  rather  than  to 
mechanioal  injury  or  microbial  invasion — ^to  plumbism,  alcohol,  or  syphilis. 

The  familiar  examples  are  chronic  inflammation  of  the  several  portions 
of  the  great  serous  sac  or  coelom,  of  the  pleura,  pericardium,  peritoneum, 
and  tunica  vaginalis  ;  chronio  interstitial  inflammation  of  the  liver  (cirrhosis 
of  Laennec),  of  the  kidneys  (contracting  atrophic  form  of  Bright* s  disease), 
and  of  the  lung  (Corrigan's  pulmonary  cirrhosis) ;  and  sclerosis,  or  grey  in- 
duration of  the  brain  and  spinal  cord.  All  of  these  are  more  or  less  closely 
connected  with  subacute  forms  of  inflammation  of  the  same  organs,  and 
histologically  and  physiologicaUy  agree  with  the  formation  of  a  cicatrix 
after  a  bum  or  a  wound,  with  the  false  membrane  which  surrounds  an 
abscess,  and  with  the  tough  membrane  lining  an  old  tuberculous  vomica. 

There  is  a  form  of  fibrous  thickening  which  accompanies  long-continued 
venous  congestion  with  local  "  asphyxia,"  or  Ijrmphatic  obstruction,  and 
which  is  clearly  passive  and  not  inflammatory.  Examples  are  the  clubbed 
bulbous  fingers  of  heart  disease  and  empyema,  and  the  enormously  hyper- 

*•  '  •  'Niia  aAVAfiim  and  leorp  '^^  ^^I'^rk^o^tiftnia. 
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Granuloma, — We  have  seen  how  difficult  it  is  to  draw  a  clear  line 
between  acute  and  chronic  inflammation  on  the  one  hand,  and  between 
chronic  inflammation  and  hypertrophy  or  fibroid  degeneration  on  the  other. 

There  is,  however,  another  form  of  chronic  inflammation,  which  ends  not 
in  fibrous  thickening  or  hypertrophy,  but  in  the  formation  of  a  new  growth 
of  cellular  tissue  which  resembles  the  granulations  of  an  ulcer.  This  process 
appears  to  be  intermediate  between  inflammation  and  the  production  of 
neoplasm  or  tumours,  and  the  diseases  which  come  imder  this  head  were 
included  by  Virchow  in  his  great  work  on  morbid  growths.  Anatomically 
they  consist  of  young  spheroidal  cells  (leucocytes),  often  with  "  epithelioid  " 
or  "  giant  cells  "  among  them.  There  is  no  fibrous  tissue  and  a  rather 
scanty  vascular  supply. 

The  term  infective  granuloma y  which  is  now  commonly  applied  to  the 
pathological  group  in  question,  includes  Tubercle,  Lupus,  Syphilis,  Glanders, 
Leprosy,  and  the  rarer  forms  of  disease  known  as  Mycosis  fungoides  and 
Frambcesia.  They  all  agree  in  their  histological  characters,  and  more  or 
lees  in  their  clinical  course.  We  now  know,  moreover,  that  many  (and 
suspect  that  all)  owe  their  peculiarities  to  the  presence  of  microphytes 
which  act  as  permanent  irritants,  and  keep  up  a  ''  specific  "  form  of  inflam- 
mation. This  interesting  pathological  group  has  therefore  relations  to 
acute  and  chronic  inflammation  in  one  aspect,  to  specific  fevers  in  another, 
and  to  tumours  and  neoplasms  in  a  third.  Its  several  members  will  be 
discussed  hereafter. 

Tuberculosis  and  syphilis  take  their  place  among  specific  febrile  dis- 
eases, inasmuch  as  apart  from  the  local  granuloma,  there  is  pyrexia 
from  infection  (or,  as  the  French  pathologists  call  it,  "'  intoxication ")  of 
the  whole  body.  Glanders  combines  local  inflammation  of  a  granuloma 
type,  specific  infection,  generalisation,  and  fever,  and,  as  a  matter  of 
convenience,  will  be  described  under  the  general  head  of  Bp>ecific  fevers 
along  with  others  of  animal  origin.  Lupus  and  leprosy  will  be  noticed 
among  affections  of  the  skin. 

Several  eminent  pathologists,  Thoma,  Ziegler,  Comil  and  Ranvier, 
with  whom  Dr  Payne  has  given  his  voice  in  this  country,  not  only  give  up 
the  attempt  to  define  Inflammation  and  content  themselves  with  describing 
the  several  events  observed,  but  more  or  less  decidedly  give  up  the  term 
itself  as  obsolete  and  obstructive  rather  than  helpful.  No  doubt  many  of 
the  conceptions  associated  with  the  word  at  different  periods  must  be  given 
up,  but  regarded  as  reaction  of  a  living  organism  against  injury,  and 
defined  as  exudation  of  leucocytes,  Inflammation  may  still  have  a  place  in 
scientific  as  well  as  practical  medicine.  Doubtless  suppuration  is  very 
different  from  serous  effusion,  and  both  from  chronic  fibrous  induration. 
But  the  points  of  reeemblance  are  perhaps  greater  than  those  of  difference, 
and  it  is  impossible  to  draw  a  satisfactory  limiting  line  between  them. 

This,  however,  may  be  freely  admitted :  that  the  mere  diagnosis  of  in- 
flammation of  an  organ,  dermatitis,  peritonitis,  nephritis,  is  of  little 
scientific  or  practical  value.  We  must  ascertain  what  is  its  immediate 
cause,  infective,  pyogenic,  microbial,  tuberculous,  traumatic,  syphilitic, 
leprous ;  and  until  we  have  done  so  must  regard  the  t^m  primary  or  idio- 
pathic inflammation  as  of  only  negative  value. 
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Antiphon.  fragm, 

Pyetmia — Varieties  of  blood-poisoning — Saprcumia — Septicemia — Metastasis — 
FhUhiHs  —  Embolism  —  Infection  —  Microphytes — Practical  application — 
Chemistry  of  pyaemia — Internal  pycemia — Channels  of  infection — Local 
distrUmiion  of  secondary  abscesses — Idiopathic  pyrnnia — Slighter  forms — 
Diagnosis :  especially  from  enteric  fever  and  tuberculosis — Prognosis. 

It  is  remarkable  that  little  attention  was  formerly  paid  to  the 
malignant  process  which  often  rendered  slight  wounds  and  injuries  mortal, 
and  which  up  to  the  present  day  was  the  great  danger  to  be  feared  after 
the  most  skilful  surgical  operations.  The  very  names  of  "  blood-poisoning," 
*  septicsemia,"  and  "  pyaemia  ''  are  recent ;  while  Tetanus,  a  far  less  common 
sequel  of  wounds  and  injuries,  was  familiar  from  ancient  times. 

Probably  one  reason  for  this  was  that  the  immediate  effect  of  wounds    ^ 
in  producing  what  was  called  "  irritative  fever "  was  confounded  with  the 
later  appearance  of  pyaemia,  and  that  this  was  not  distinguished  from  the 
itill  later  "  hectic ''  {%.  e.  continued)  fever  which  accompanied  prolonged 
suppuration.     Another  reason  may  have  been  that  in  the  hotter  climates 
with  which  the  physicians  of  ancient  Greece  were  familiar  (and  those  of  j 
Italy  in  the  sixteenth  and  seventeenth  centuries)  cases  of  tetanus  are  more  < 
common  than  in  the  north  of  Europe.     Lastly,  whatever  other  miseries  ' 
followed  an  ancient  or  mediaeval  battle,  the  wounded  were  at  least  free  from 
the  dangers  which  made  the  crowded  wards  of  a  city  hospital,  until  recent 
times,  a  hotbed  of  pyaemia. 

Pyaemia  (wound  fever,  surgical  infection)  is  happily  of  much  diminished 
practical  interest  to  the  modem  surgeon ;  but  its  pathological  interest  is  as 
great  as  ever,  and  it  enters  so  far  into  certain  forms  of  internal  disease  that 
a  treatise  on  the  principles  of  medicine  would  be  incomplete  without  some 
notice  of  this  general  morbid  process.  Its  place  is  naturally  after  inflam- 
mation and  infection,  and  before  specific  contagious  diseases. 

As  we  shall  presently  see,  the  disease  known  as  pyaemia  is  a  complex 
condition,  consisting  of — (1)  a  mechanical  process,  plugging  of  an  artery 

•  ^jr«oiiy»i#.— Infection  pnrulente — R^orption  purulente — Pyoh^mie — Fievretrauma- 
tiqne  on  parulente — Diath^sc  purulente — Infection  putride — Intoxication  chirurgioale 
(Maisonneuve,  1867)— Tabes  purulenta  (Armstrong,  1782)— Suppurative  fever  (Braid- 
wood,  'Astley  Cooper  Eiisay,'  1868)— Pyemia  (1844,  Marcuite,  'De  pyemia  quedam,' 
Kdaif^berg,  and  Rak,  •  Pvemia,'  Prag)  quoted  in  U.S.A.  Army  Library  Catalogue—  Putride 
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by  a  clot  of  blood,  or  sometimes  by  a  mass  of  microphytes ;  (2)  a  biological 
process,  the  entrance  of  a  parasitic  microbe,  which  multiplies  in  the  lymph, 
blood,  and  tissues,  as  described  in  the  chapter  on  Infection ;  (3)  a  chemical 
process,  the  poisoning  of  the  lymph  and  blood  by  the  chemical  products 
secreted  by  these  microbes.  It  is  convenient,  while  keeping  the  term 
pysemia  as  a  convenient  or  at  least  an  indispensable  term  for  the  whole 
process,  to  distinguish  its  several  parts,  as  (1)  Embolism — a  hydraulic 
process,  (2)  Septicaemia — an  infective  process,  and  (3)  Saprsemia — a  toxic 
process. 

Sapr<zmia. — This  condition  by  itself  is  seen  in  cases  where  a  dose  of  a 
chemical  poison,  produced  by  decomposition  of  animal  tissues,  either  within 
or  without  the  patient  (crairpoct  ptUridtis),  finds  an  entrance  through  the 
skin  or  mucous  membrane  into  a  lymph-space  or  vein. 

A  single  dose  is  rarely  dangerous  to  life ;  for  the  products  of  putrefac- 
tion, whether  ptomaines  or  albumoses  (cf.  supra,  p.  22),  are  seldom  received 
in  lethal  quantity.  They  become  at  once  diluted  by  the  lymph  and 
blood,  and  if  not  reinforced  by  fresh  additions,  the  danger,  if  present,  is 
soon  over.  We  may  compare  such  an  event  to  the  injection  of  the  poison 
of  a  mosquito,  a  bee,  an  adder,  or  a  cobra,  and  the  effects  vary  no  less 
in  degree ;  or  we  may  compare  it  to  the  admission  of  a  large  single  dose 
of  alcohol,  of  hydrocyanic  acid,  of  belladonna*  or  of  arsenic.  In  all  these 
cases,  if  the  immediate  effects  of  the  poison  are  withstood,  it  is  gradually 
eliminated  from  the  organism,  and  no  p)ermanent  harm  ensues. 

But  it  is  very  different  when  a  source  of  ''  intoxication "  is  constantly 
present  and  efficient.  A  decomposing  fragment  of  placenta  in  the  uterus, 
a  clot  breaking  down  in  a  vein,  a  cavity  containing  foul  pus  or  putrid 
blood  or  sloughing  tissues,  is  a  source  of  constantly  renewed  supplies  of 
poison.  We  may  then  compare  the  condition  of  sapnemia  to  that  of 
chronic  alcoholism,  to  chronic  plumbism,  or  poisoning  with  arsenic,  and  the 
gravity  of  the  case  is  no  less  increased. 

Nevertheless,  just  as  the  physician  who  can  trace  the  symptoms  of  a 
patient  to  drink  or  to  lead  poisoning  is  able  to  cure  the  disease  by  cutting 
off  the  cause,  so  the  obstetric  physician  can  clear  out  and  irrigate  the  con- 
tents of  the  uterus,  and  the  surgeon  can  open  up  and  drain  the  "  pockets  " 
and  sinuses  which  supplied  the  poison  to  the  blood. 

The  symptoms  of  saprsemia  are  pyrexia,  muscular  weakness,  anorexia, 
diarrhoea  and  sweating,  with  sometimes  sore  throat,  and  haemorrhage  from 
the  skin  and  mucous  membranes.  If  the  poison  starts  from  the  skin,  the 
lymphatics  become  red  and  tender,  and  the  lymph-glands  into  which  they 
pour  the  lymph  are  swollen  and  painful.  If  death  ensues,  no  paints  of  sup- 
puration are  found ;  but  the  spleen  is  swollen  and  soft,  the  blood-vessels 
are  stained  with  haemoglobin,  and  petechiae  or  larger  ecchymoses  stud  the 
serous  membranes  or  the  muscles.  The  tissues,  like  the  blood,  undergo 
rapid  decomposition,  and  rigor  mortis  is  early,  brief,  and  imperfect. 

Stpticctmia. — ^This  term  has  been  used  in  various  senses.  It  is  applied 
to  a  specific  disease  in  mice  marked  by  the  presence  of  cocci,  often  arranged 
in  fours.  It  has  been  used  as  synonymous  with  sapnemia,  or  with  the 
distinction  that  the  former  denotes  blood-poisoning  from  an  external  source, 
the  latter  the  same  toxaemia  from  a  source  within  the  body.  But  it  is 
now  most  often  restricted  to  any  general  condition  of  toxaemia  in  which  the 
poisons  are  secreted  by  parasitic  living  <H*ganisms  within  the  body.  From 
the  jHraotical  point  of  view  the  great  distinction  is  that  the  supply  of  virus 
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ji  not  limited,  but  may  be  indefinitely  continued ;   moreover,  pure  septi- 
cwnia  does  not  produce  embolism. 

The  symptoms  are  not  always  more  severe  than  those  of  saprsemia, 
bat  the  disease  is  far  more  dangerous,  since  the  source  of  the  mischief  is 
not  removable,  but  consists  in  countless  microbes  scattered  throughout  the 
hlood  and  tissues.  In  addition  to  the  fever  and  haemorrhage  there  is  often 
albuminuria,  rigors  are  more  constant,  and  abscesses  may  occur.  The 
number  of  organisms  found  in  the  blood  and  tissues  of  a  patient  suffering 
from  septicemia  are  few,  much  fewer  than  in  the  lower  animals,  and  their 
character  various — ^bacilli,  staphylo-  and  strepto-cocci.  Occasionally  they 
appear  to  clump  together  and  form  an  obstruction  in  a  capillary  or  minute 
artery,  but  there  are  no  fibrinous  emboli. 

The  diagnosis  from  saprtemia,  from  pysemia,  and  from  specific  diseases 
like  hiemorrhagio  variola,  typhus,  and  diphtheria,  is  often  difficult  or 
impossible  during  life,  and  not  always  easy  even  after  anatomical  investi^ 
gation,  and  cultivation  of  the  blood. 

The  prognosis  is  almost  hopeless  in  severe  cases;  in  many,  however., 
the  infection  is  stopped  by  the  lymphatic  glands,  and  the  patient  escapes, 
u  with  an  abscess  in  the  axilla  after  a  dissection  wound. 

Ptfamia. — ^The  discrimination  of  septicsemia  and  saprsemia  as  just  de^ 
fined  from  a  third  still  more  complicated,  and  at  one  period  more  fatal  form 
of  blood-poisoning,  has  been  the  result  of  long  and  instructive  investigation.. 
When  an  unhealthy-looking  wound  was  accompanied  by  fever,  with 
wafting,  sweats,  and  more  or  less  jaundiced  tint  of  skin,  the  earlier  patho* 
logitts  supposed  that  an  "  ill  habit  of  body "  prevented  the  wound  from 
healing:  and  when  abscesses  were  discovered  after  death  in  the  lungs, 
iifer,  and  other  organs  (a  fact  known  to  Ambrose  Par6  in  the  sixteenth 
century),  they  were  ascribed  to  metastasis,  or  transference  of  '*  disease ''  or 
"  inflammation  "  from  the  wound  to  the  internal  organs.  Even  the  strongest 
humoralists  seem  not  to  have  supposed  that  the  ill  habit  of  body  was  due  to 
poisonous  humours  absorbed  from  the  wound. 

The  opinion  of  Boerhaave  in  the  eighteenth  century  was  that  pus. 
entered  the  veins  from  a  suppurating  wound,  and  produced  the  metastatic 
tbicesses  of  the  viscera.  This  theory  of  pyo-h»mia  or  pysemia  was,  however, 
not  the  only  one  current  when  pathology  revived  after  the  Napoleonic  wars ; 
for  Hunter  had  (in  1784)  distinguished  suppurative  from  adhesive  phlebitis, 
and  attributed  the  effects  of  wound  fever  to  the  former  process  of  local 
infltnmiation.  Hence  for  many  yean  surgeons  dreaded  injury  or  even 
ligature  of  veins.*  Hunter^s  opinion  was  adopted  by  Cruveilhier  (1826), 
idio  taught  that  the  *'  pus  in  the  blood  "  was  not  derived  from  the  wound, 
but  from  the  inflamed  vein.  He  ascertained  that  globules  of  mercury  when 
injected  acted  as  irritants,  and  produced  inflammation  and  abscess  around 
the  point  where  they  stuok  in  the  capillaries. 

One  of  the  achievements  of  Virchow  was  to  discover  the  true  meaning 
of  this  phlegmonous,  suppurative,  or  infective  phlebitis.  He  showed  that 
what  was  supposed  to  be  a  mass  of  pus-corpuscles,  the  product  of  inflam* 
mation  in  the  lining  tunic  of  a  vein,  is  really  a  discoloured  clot  composed 
of  leucocytes  and  fibrin.  He  showed  that  fragments  of  this  clot  may  be 
detached  and  carried  by  the  still  open  veins  to  the  right  side  of  the  heart, 

*  Tbe  refutation  of  the  hypoihetiB  that  auppurative  phlebitis  spread  by  continuity 
firoBi  the  woand  to  tbe  heart  was  doe  to  Amott  and  Dance,  who  wrote  before  1880  (see 
TMow's  •OcMunmelte  Abhandlongen,'  S.  687). 


64  PYEMIA   AND   SEPTlCiKMlA 

and  thence  to  the  lung8 ;  and  that  in  like  manner  thrombi  [coagula,  clot^Bi^> 
may  be  carried  from  the  left  side  of  the  heart  to  the  sjstemic  capillari^^Bdi 
This  remarkable  process  of  embolism,  by  which  detached  particles  of  cl« 
are  carried  from  its  original  seat  by  the  blood-stream,   had  been 
pendently    discovered    by    Dr    Kirkes,    of    St,    Bartholomew's    Hospit 
It    was    extended    by    the    great    pathologist    of    Berlin    not    only 
explain  the  mechanical  effects   of   a  plug  of  fibrin,   but  also  the   mo 
dangerous  results  when  the  emboli  are  derived  from  a  septic  or  put 
thrombus,   and   act  not  only   aa  mechanical   obstructions   to   the   bio 
vessel  in  which  they  lodged,  but  also  as  centres  of  infection  to  the  surrou 
ing  tissues.     The  mechanical  effect  of  emboli  upon  the  hydraulics  of  tl 
circulation  will  come  under  consideration  when  embolism  of  the  cerebr 
arteries  is  discussed.     It  is  of  practical  importance  in  this  case,  and 
when  it  occurs  in  the  retina,  in  the  kidney,  or  in  the  spleen  ;   and  it        j 
most  important  of  all  when  it  affects  the  lesser  circulation  and  obstruc  ^s 
a  main  branch  of  the  pulmonary  artery.     When  the  clot  is  septic,  ti^-o 
pathological  processes  are  combined,  the  mechanical  effects  of  the  embolisKzi 
and  the  infective  power  of  the  poisonous  embolus.     This  latter  condition 
was  distinguished  by  Virchow  as   *  septicaemia,"  not  exactly  with  the  same 
meaning  as  that  above  defined. 

The  effects  of  pyaemia  could  no  longer  be  ascribed  to  actual  contamina- 
tion of  the  blood  by  pus.  When  pusrcells  were  ascertained  to  be  only, 
as  Virchow  believed,  young  cells,  like  white  blood-corpuscles,  or,  as  we 
have  seen  in  the  last  chapter  they  are  now  proved  to  be,  true  blood-cor- 
puscles out  of  place,  it  was  clear  that  the  mere  presence  of  these  elem^ita 
in  the  blood  could  no  longer  explain  the  process  of  pyaemia.  Moreover  the 
white  cells  found  in  the  thrombus  are  not  pus  (for  they  have  never  left 
their  habitation),  but  leucocytes  aggregated  by  coagulation  and  not  by  in- 
flammation. Accordingly,  various  terms,  such  as  septicaemia,  ichoraemia 
and  sapraemia  (since  applied  in  special  senses)  were  invented  or  adopted 
from  earlier  pathology  to  express  the  element  of  "  blood-poisoning  "  which 
complicated  that  of  embolism. 

In  this  as  in  other  departments  of  pathology,  direct  experiment  upon 
the  lower  animals  was  at  once  the  herald  and  the  guide  of  speculation, — 
speculation  based  on  the  exact  facts  of  minute  anatomy,  and  controlled  by 
clinical  experience.  It  was  found,  first,  that  minute  fragments  of  healthy 
blood-clot,  introduced  into  the  circulation,  acted  like  seeds  or  any  other  non- 
irritant  foreign  bodies,  as  mechanical  obstructions  leading  to  anaemia,  to 
haemorrhage,  and  other  local  results,  but  not  to  suppuration  or  to  fever. 
Secondly,  it  was  found  that  pure  pus  laudabile  when  injected  into  a  vein 
either  mingled  with  the  blood,  the  corpuscles  gradually  breaking  up  and 
no  effect  following,  or  if  in  large  quantity  formed  an  ordinary  non-infective 
thrombus.  Thus  **  pyaemia  "  was  proved  not  to  be  what  the  name  signified, 
pus  in  the  blood.  Thirdly,  it  was  found  that  when  ichorous,  putrid, 
unhealthy  pus,  carefully  filtered  so  as  to  get  rid  of  all  fragments  of  solid 
matter,  or  even  dialysed  so  as  to  leave  corpuscles  and  most  of  the  albumen 
and  globulin  behind,  was  injected  into  a  vein,  the  result  was  pyrexia,  dis- 
turbance of  the  nervous  system,  diarrhoea,  and  congestion  of  the  lungs  ;  but 
neither  during  life  nor  on  dissection  after  death  were  "  metastatic"  abscesses 
discovered,  nor  lobular  pneumonia,  nor  embolic  "  wedges." 

Thus  the  result  of  observation  and  experiment  up  to  1867  was 
that  pyaemia  or  wound  fever  was  not  due  to  ''  metastasis  "  of  suppuration 
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fr«m  the  seat  of  injury  to  internal  organs ;    that  it  was  not  due  to  suppura- 

tiTe,  still  less  to  ordinary  adhesive,  phlebitis ;  that  it  was  not  due  to  the 

i^idtrance  of  pus  into  the  blood,  nor  to  mere  embolism,  nor  to  poisoning  of 

(Jse  blood  with  chemical  compounds  in  solution — such  alkaline  products  as 

f^jkre  lately  been  recognised  as  ptomaines ;  but  that  it  was  made  up  of  two 

cMthological  processes,  embolism  and  septicaemia.     An  infective  or  septic 

(Jm)mbuB  gives  rise  to  infective  emboli,  and  these  reproduce  the  parent  sup- 

2>oration,  not  by  a  mere  deposit  of  pus,  but  by  acting  as  an  irritant,  and 

exciting  around  them  as  foci  true  inflammation  which  ends  in  the  formation 

c>f  pus.     Every  *'  py«mic  *'  abscess  of  the  lungs  is  preceded  by  lobular  pneu- 

ruonia,  every  such  abscess  of  the  liver  or  kidneys  by  corresponding  inflam- 

xuttion.     The  '*  secondary  "  abscesses  resemble  the  primary  suppuration  as 

the  secondary  "  deposits  "  of  cancer  resemble  the  primary  tumour. 

But  all  these  observations  and  experiments  were,  in  the  words  of  Bacon, 
**  light-bearing "  rather  than  "  fruit-bearing."  ,  Knowledge  of  the  process 
of  pysemia  had  come,  but  power  to  prevent  it  lingered.  The  mortality 
from  pysemia  after  operations  in  well-ventilated,  cleanly  hospitals  was 
I  grievous,  but  in  hospitals  like  the  old  Hotel  Dieu,  of  Paris,  or  the  old 
hospital  at  Halle,  it  was  terrific.  In  order  to  avoid  this  dreadful  scourge 
the  most  elaborate  dressings  were  devised,  as  complicated,  as  cumbersome, 
and  as  useless  as  the  armour  of  the  fifteenth  century;  breasts  were  re- 
moTed  by  eauthrisation  a  fUches,  wedges  of  chloride  of  zinc  were  thrust  into 
the  tissues  and  allowed  to  eat  away  the  organ,  tumours  were  grubbed  out 
with  the  fingers,  and  even  limbs  were  amputated  by  an  ecra^eur.  Mean- 
time thoughtful  surgeons  noted  that  pysemia,  so  fearful  under  all  the 
appliances  of  great  cities  and  the  dexterity  of  the  most  skilful  operators, 
was  far  less  frequent  in  country  places,  in  open  tents  and  in  cottage 
hospitals. 

At  length  the  explanation  came.  It  was  not  phlebitis,  nor  access  of  air, 
or  oxygen,  or  pus  itself,  but  the  invasion  of  certain  lowly  organised  plants 
which  made  the  utmost  skill  and  the  most  elaborate  precautions  unavailing, 
and  which  had  almost  led  some  distinguished  surgeons  to  abjure  operations 
altogether.  A  brief  account  of  these  microphytes  was  given  in  the  chapter 
on  Contagion.  They  have  been  divided  by  their  physiological  effects, 
nther  for  convenience  than  as  a  scientific  distinction,  into  those  which  are 
fermentative  (secreting  enzymes),  those  which  form  pigment  (chromato- 
genic),  those  which  give  rise  to  specific  diseases  (pathogenic),  those  which 
produce  putrefaction  (saprogenic),  and  those  which  cause  suppuration 
(pyogenic).  The  members  of  the  last  group,  the  septic  bacteria  and  micro- 
cocci, are  those  which  cause  pyaemia.  When  they  are  precluded  from  gain- 
ing access  to  a  wound,  no  infective  thrombi  are  formed,  no  septicaemia 
occurs,  no  fever  results,  and  no  secondary  abscesses  are  produced. 

The  recognition  and  classification  of  these  perilous  microscopic . 
organisms  was  the  work  of  many  observers— chemists  and  bot-anists, 
physiologists  and  pathoiogists — among  whom  Pasteur  is  entitled  to  the 
foremost  place.  The  application  of  this  knowledge  to  the  practical  end  of 
preventing  the  mischief  they  do  was  due  to  the  scientific  training  and  the 
philosophical  insight,  the  skilful  ingenuity  and  the  untiring  efforts  towards 
perfection  of  methods  which  enabled  our  illustrious  surgeon.  Lister,  to  effect 
a  rerolution  in  practice,* 

*  "  Patref action  in  wounds  may  be  avoided  without  excluding  the  air,  by  dressing  them 
vith  tome  agent  capable  of  destroying  the  vitality  of  the  atmospheric  organisms,  provided 
thstitdoes  not  act  with  too  great  violence  upon  the  human  tissues." — Listed. 

-      «M      S  . > 
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PyfiBiiiia,  then,  though  like  other  terms  it  may  be  retained  when  iU 
onginal  significance  h&«  been  disproved,  is  a  somewhat  complex  conditiotL 
It  combines  (1)  saprsemia  itr  abeoriition  of  soluble  chemical  products:  (2) 
thrombosis  and  emholiam  pr  transference  of  minute  clots  from  the  Teins 
to  the  lungs  and  thence  to  the  system ic  capillaries  ;  (3)  the  presence  of 
infective  microbes,  surviving  iheir  transferwice  in  the  bLood-stream,  and 
propagating  in  the  spot  to  which  they  are  conveyed ;  (4)  local  inflamma- 
tion of  an  infective  and  virulent  character,  which  leads  to  (5)  necroais  aod 
absc<^88. 

Probably  the  locality  of  a  pyiemio  focus  is  often  determined  by  the  size 
of  the  capillaries  of  the  part ;  those  of  the  lung  are  comparatively  large, 
and  transmit  objects  which  will  block  the  more  minute  vesseU  of  the 
joints.  But  beside  this,  Wilks  and  Moxon  (*  Path.  Anat.,'  p.  626)  argue 
I  with  much  force  that  local  stagnation  (as  in  the  back  of  the  lung  when  a 
/  patient  is  in  bed,  in  the  cerebral  sinuses,  in  the  large  veins  of  the  prostate^ 
and  in  the  recesses  of  the  valves  of  veins)  will  cause  an  accumulation  of 
infective  pai"ticles,  and  thus  determine  the  local  foci  of  their  earliest  and 
greatest  activity. 

Chemistry  of  pyctmia. — The  first  scientific  attempt  to  determine  the 
chemical  aspect  of  pysemia  or  blood-poisoning  was  made  by  Panum,  the 
physiologist,  at  Copenhagen  in  1856,  He  not  only  injected  foul  secretions 
from  wounds  into  the  veins  of  animals  and  obtained  symptoms  of 
sapnemia^  as  had  been  done  before  him,  but  he  ascertained  that  the  virus 
was  not  destroyed  by  heat,  and  so  was  not  a  living  organism  :  that  tt  was 
not  left  upon  a  filter,  and  so  was  not  participate;  and  that  it  wafi  active 
after  being  precipitated  by  alcohol  and  redissolved  in  water*  Selmi  in 
Italy,  and  Brieger  in  Geniiany,  ascertained  further  that  the  virus  was  a 
soluble  alkaline  conijjound  belonging  to  the  groups  of  amides,  and  identical 
with  ainmoni ileal  y^roducts  of  putrefaction  of  albumen,  which  had  been 
isolated  by  Armand  Gautier  in  1872.  On  these  the  general  term  pUtmaine^ 
was  imposed,  while  separate  kinds  were  distinguished  as  cadaverine*  sep- 
sinct  kc* 

These  toxic  products  of  the  animal  body  are  closely  allied  to  the 
vegetable  poisonous  alkaloids,  such  as  atropine,  digitaline,  nicotine^  and 
muscarine.  Indeed,  the  hist-named  physiological  product  of  the  fly-fungus 
has  been  obtained  by  Brieger  from  the  decomposition  of  fish. 

Beside  these  alkaline  toxines  it  is  now  discovered  that  there  are  albu- 
minous poisons  which  are  also  the  products  of  fermentation  and  secretion- 
Such  are  the  albumosee  which  are  present  in  snake  venom,  and  tJie  prot^d 
discovered  by  the  late  Dr  Wooldridge  in  the  thymus  and  testis,  which 
produces  coagulation  when  injected  into  a  vein. 

Internal  pyccmia, — In  the  great  majority  of  oases  pyssmia  results  from 
an  external  wound,  accidental  or  operative,  and  so  far  it  belongs  to  what 
is  called  surgical  pathology  rather  than  to  internal  medictue.  But  not 
unfrequently  we  meet  with  cases  where  the  origin  of  the  pyiemic  proceaa 
is  internal  and  not  traumatic.  There  is  probably  always  a  breach  of  sur^ 
face;  but  it  is  not  always  a  mechanical  breach  in  the  skin  or  accessible 
mucous  membranes. 


•  This  barbaroQ»  word  is  derived  from  irrw^ci,  cadnpsr.  A  i*till  more  grotesque  tefm 
WW  iorented  to  indicate  toxinet  wcreted  from  protelds  in  the  living'  bod^— l«iicoinain« 
from  Xf^jCM|ta,  albumem. 
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One  variety  of  internal  septicBBmia,  and  the  most  important  by  its  fre- 
quency, is  when  infection  takes  place  from  the  uterus  after  delivery.  The 
peritonitis,  and  other  symptoms  which  follow  the  formation  of  septic 
thrombi  in  the  great  uterine  sinuses,  constitute  one  form  of  the  dreaded 
puerperal  fever.  Here  also — as  in  the  treatment  of  an  amputation-stump, 
to  which  Simpson  ccmipared  the  uterus  after  parturition — antiseptic  pre- 
cautions have  been  successfully  introduced. 

Another  form  of  internal  pysemia  is  when  the  origin  of  the  process  is 
in  bones,  most  often  in  the  petrosal  bone  of  the  skull ;  such  cases  will  be 
described  under  diseases  of  the  brain.  A  third  depends  on  suppuration  of 
the  urinary  tract,  but  this-  is  most  frequently  the  result  of  stone  in  the 
bladder  or  of  stricture,  diseases  which  admit  of  mechanical  treatment ;  so 
that  urinary  pysemia,  or,  as  it  has  been  called,  "  erysipelatous,"  "  diph- 
theritic," or  **  infective  "  inflammation  of  the  urethra,  bladder,  and  kidney, 
falls  for  the  most  part  within  the  arbitrary  limits  of  surgical  pathology. 

Again,  when  there  is  suppuration  in  the  alimentary  canal  (as  in  dysen- 
tery), a  local  or  a  general  infection  of  the  blood  may  result.  If  local  it  is 
confined  to  the  portal  system,  and  thus  Pylephlebitis  is  recognised  as  a 
portal  pyaemia  starting  in  the  intestine,  the  gall-passages,  the  stomach,  or 
(rery  rarely)  in  the  spleen.  In  another  local  form  of  acute  pyaemia  the 
origin  of  the  infection  is  in  the  bones — ^malignant  osteomyelitis. 

In  most  of  these  cases  the  primary  seat  of  inflammation  is  more  or  less 
directly  in  comunication  with  the  exterior  of  the  body,  and  therefore  liable 
to  contamination  from  bacteria  on  the  surface.  But  in  another  remarkable 
group  of  cases  the  original  focus  of  infection  is  in  the  interior  of  the  vas- 
cular system.  These  cases  of  ulcerative,  infective,  or  malignant  endocar- 
ditis are  in  the  fullest  sense  internal  pyaemia,  and  here,  as  was  first  shown 
by  Professor  Heiberg  ('  Virchow's  Archiv,'  Bd.  Ivi),  the  primary  ulcer  is 
characterised  by  the  presence  of  septic  micrococci.  The  microbe  is  not 
always  the  same ;  it  may  be  a  strepto-  or  staphylo-coccus,  or  the  diplococcus 
of  {meumonia,  or  the  rod-shaped  organisms  of  enteric  fever  or  tubercle. 
This  remarkable  variety  of  disease  will  be  described  under  Diseases  of  the 
Heart  in  the  second  volume  of  this  work.  How  microphytes  gain  entrance 
to  the  interior  of  the  cardiac  chambers  is  most  difficult  to  understand,  but 
not  more  so  than  their  access  to  the  bones  in  cases  of  acute  osteomyelitis. 
Infective  endocarditis  is  the  only — or  almost  the  only — instance  in  which 
the  infective  Uirombus  starts,  not  from  the  veins  or  sinuses,  but  from  the 
left  side  of  the  heart.  It  was,  therefore,  aptly  named  "  arterial  pyaemia  " 
bj  Sir  Samuel  Wilks. 

Mod^  of  infection, — The  virulent,  infective  or  septic,  bacterial  inflam- 
mations which  accompany  pyaemia  appear  to  spread  in  three  ways : 

(1)  By  continuity :  chiefly  seen  in  the  case  of  mucous  surfaces,  as  when 
a  gonorrhoeal  urethritis  extends  to  the  bladder  and  then  along  the  ureter 
to  the  pelvis  of  the  kidney ;  or  when  scarlatinal  angina  passes  along  the 
Eustachian  tube  and  infects  the  middle  ear ;  or  when  septic  metritis 
travels  up  the  Fallopian  tube  to  the  peritoneum. 

(2)  By  lymphatic  channels :  aa  when  an  unhealthy  sore  on  the  finger 
sets  up  inflammation  of  the  lymphatics  of  the  arm  and  causes  a  glandular 
abscess  in  the  axilla.  By  a  somewhat  different  route,  but  probably  still 
by  means  of  the  large  lymphatic  channels  which  imite  the  areolae  of  con- 
nectiye  tissue  with  each  other  and  with  the  great  serous  l3rmph-sacs  of  the 
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body,  an  acute  suppurative  pleurisy  spreads  to  the  pericardium,  or  infectii 
parametritis  to  the  peritoneum,  or  bacterial  peritonitis  to  the  pleura. 

(3)  By  blood-vessels :  in  this  process  alone  of  the  three,  septicaemia  i 
conveyance  of  septic  organisms  is  combined  with  thrombosis  and  embolisi^z:^ 
It  is  the  commonest  and  most  fatal  of  all  forms  of  pyaemia.  It  may  infe^  ^ 
the  veins  of  the  extremities  after  amputation,  the  sinuses  of  the  dura  mat^^ 
from  caries  of  the  bones  of  the  skull,  the  portal  system  of  veins  from  dyseK  - 
tery,  or  the  systemic  capillaries  from  ulcerative  Endocarditis.  The  la 
is  the  most  important  case  of  arterial  pyaemia,  and  causes  suppuratin 
thrombi  and  bacterial  abscesses  in  the  brain,  spleen,  or  kidneys,  exactly 
venous  pyaemia  causes  bacterial  abscesses  in  the  lungs  and  portal  pyaemia  i  ,X7 
the  liver. 

Apart  from  these  forms  of  local  pyaemia,  which  can  be  explained  by  the 
anatomical  relations  of  the  parts  involved,  certain  remarkable  facts  have 
been  observed  which  appear  to  point  to  the  great  principle  that,  when 
morbid  influences  affect  the  whole  body  in  common,  each  tissue  and  each 
organ  has  its  own  greater  or  less  proclivity  to  suffer,  and  each  has,  to  some 
extent,  an  individual  power  of  modifying  the  general  process  in  its  own 
case.  We  see  this  law  in  operation  when  the  organs  and  tissues  are 
affected  by  starvation,  by  overfeeding,  by  lead  poisoning,  by  alcohol,  by 
the  diseases  which,  like  poisons,  affect  not  the  blood  only,  but  blood  and 
bone  and  flesh — ^tubercle,  syphilis  and  cancer,  lardaceous  and  fatty  de- 
generation, scarlatina,  and  malaria.  Every  organ  and  tissue  must  be  acted 
on  by  the  same  exciting  agent  in  each  of  these  diseases,  but  all  react 
differently.  Some  are  suitable  harbours  for  infection,  others  are  refractory 
and  resist  the  invasion. 

So  with  pyaemia.  Percival  Pott  in  the  last  century  noticed  that 
abscesses  in  the  liver  were  particularly  apt  to  follow  injuries  to  the  skull. 
The  serous  membranes  suffer  most  in  puerperal  septicaemia.  The  lungs 
and  liver  are  more  prone  to  pyaemic  suppuration  than  the  brain.  The 
pancreas  and  mamma  and  testis  almost  always  escape.  Arterial  pyaemia 
affects  the  spleen,  the  kidneys,  and  the  brain  more  often  than  other  organs. 
Infection  starting  from  a  bone  is  most  apt  to  produce  secondary  abscesses 
in  the  heart  and  in  the  kidneys,  as  Wilks  and  Moxon  discovered.  Mr 
Watson  Cheyne  believes  that  in  the  case  of  the  kidney,  infective  microbes 
may  pass  from  the  blood  into  the  tubules  with  the  urine,  and  there  develop 
freely  and  form  abscesses.  He  would  apply  the  same  hypothesis  to  the 
curious  cases  of  suppurative  parotitis  after  operations  on  the  peritoneum  to 
which  Mr  Stephen  Paget  has  drawn  attention. 

Idiopathic  jn/csmia. — Ulcerative  endocarditis,  portal  pyaemia,  urinary 
pyaemia,  and  cerebral  pyaemia,  with  the  results  of  infective  caries  of  the 
vertebrae  and  pelvis,  are  the  most  frequent  kinds  of  internal  or,  as  it  may 
be  styled,  "  medical "  pyaemia.  Occasionally  it  results  from  an  empyema  or 
from  some  internal  abscess,  from  typhlitis,  or  from  sloughing  ulceration  of 
the  fauces,  the  rectum,  or  the  skin. 

The  most  puzzling  oases  to  account  for  are  those  which  we  are  forced 
to  call  Idiopathic  Pyaemia  (see  case  below,  p.  72).  It  occasionally  happens 
that  on  a  post-^nortetn  examination  unmistakable  signs  of  general  infective 
embolism  are  found,  lobular  pneumonia  with  pulmonary  abscesses,  ecchy- 
moses  of  the  pleura  and  pericardium,  staining  of  the  inner  surface  of  the 
aorta  and  multiple  abscesses  in  the  liver  or  kidneys  or  spleen,  or  suppura- 
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t4on  in  the  jointa ;  and  yet  it  is  impossible  to  discover  the  source  of  the  in- 
fection. There  is  no  external  injury  or  wound,  the  urethra  is  found  healthy, 
There  are  no  anal  fissures  or  inflamed  piles,  no  chronic  ulcer  of  the  fauces  or 
yharynx  or  nasal  fossae,  no  necrosis  of  the  long  bones,  or  caries  of  the  ver- 
tebrae or  ilium  or  internal  ear.     In  one  case,  the  late  Dr  Moxon,  after 
laboriously  searching  these  and  other  parts,  extracted  every  tooth  from  its 
socket  to  make  sure  that  there  was  no  alveolar  abscess  or  caries ;  yet  all  was 
in  vain.     Sometimes  we  are  rewarded  by  discovering  the  source  of  the  mis- 
chief in  unexpected  situations, — a  pin  or  other  foreign  body  in  the  appendix 
c«ci,  caries  of  the  ethmoid  bone  or  of  the  sacro-iliac  joint,  pyosalpinx  as 
the  result  of  gonorrhoeal  inflammation  of  the  vagina.     But  in  a  few  cases 
ve  are  compelled  at  the  end  of  the  search  to  confess  our  failure,  and  to 
call  the  case  one  of  idiopathic  or  spontaneous  pysemia. 

Probably  no  pathologist  will  admit  that  bacteria  appear  in  the  blood 
spontaneously.  They  must,  either  as  minute  micrococci,  or  possibly  as  still 
more  minute  bacterial  spores,  gain  an  entrance  by  some  undiscovered  breach 
of  surface. 

Slighter  forms  of  pyccmia. — It  is  probable  that  under  this  head  should 
be  classed  certain  cases,  common  in  surgical  practice,  and  not  unknown  in 
the  medical  wards  of  a  hospital,  where  a  patient,  suffering  from  some  in- 
ternal suppuration  which  has  been  relieved  either  naturally  or  by  incision, 
is  from  time  to  time  attacked  by  more  or  less  marked  rigors,  rise  of 
temperature,  quick  pulse,  loss  of  appetite,  and  sometimes  profuse  sweats. 
We  can  usually  trace  this  to  the  flow  of  pus  being  interrupted,  and  when 
free  exit  is  restored  the  symptoms  disappear  without  further  inconvenience. 

Such  accidents  we  see  in  the  course  of  an  empyema  which  has  been 
opened,  of  purulent  pyelitis,  of  suppurating  hydatid  of  the  liver,  and  of 
otorrhoea  from  caries  of  the  petrosal  bone.  In  many  instances  an  abscess 
has  been  opened  under  strict  antiseptic  precautions,  and  there  is  no  reason 
to  suppose  the  entrance  of  impure  air  or  secretions  afterwards.  The  83nn- 
ptoms  referred  to  are  certainly  connected  with  the  retention  of  pus,  and 
disappear  when  free  discharge  is  established.  They  are  quite  different 
from  the  mere  effects  of  pain  when  healthy  secretions  are  retained,  or  when 
an  over-full  cyst  or  an  inflamed  testis  produce  general  disturbance  by  pres- 
sure, which  disappears  when  the  tension  is  relieved.  Hence  these  symptoms 
cannot  be  referred  to  the  mechanical  effects  of  pressure  upon  nerves.  They 
seem  more  likely  to  be  caused  by  the  increased  pressure  leading  to 
entinnce  of  chemical  products  of  inflammation,  or  possibly  of  septic 
organisms  themselves,  into  the  adjacent  lymph-spaces  or  blood-vessels. 

Of  the  same  character  are  probably  the  rigors  and  pyrexia  which  follow 
operations  on  the  urinary  organs,  and  sometimes  even  the  flrst  passage  of 
a  catheter.  They  are  not  py»mic,  as  is  the  severer  form  of  urinary  infec- 
tion, but  sapraemio ;  and  the  toxins  are  probably,  according  to  Bouchard  and 
Harrison,  derived  from  the  urine  itself. 

The  most  favourable  form  of  true  pyaemia  is  when  the  secondary  suppu- 
ration is  confined  to  the  subcutaneous  tissues  or  the  joints.  These  cases 
of  chronic  of  benign  pyaemia  were  admirably  described  by  Sir  James  Paget, 
and  have  more  than  a  pathological  interest,  since,  by  early  evacuation  of 
the  pus,  recovery  may  be  often  secured. 

JU/i/tmj%miM  ——Tfio    avnmntoma    of    DVflemia    aa    if.    rw>ojira    nff^r    n     aiirorinjal 
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operation  are  happily  Iobs  familiar  to  the  present  generation  than  they 
were  before  the  introduction  of  antiseptic  and  aseptic  surgery.  Still, 
they  occasionally  occur,  and  are  well  recognised.  The  difficulty  arises 
when  no  wound  or  injury  is  found  to  account  for  the  symptoms. 

The  cases  of  internal  or  nxm-traumatic  pysemia  present  themselves 
to  the  physician  under  the  form  of  fever,  and  a  high  temperature  is  the 
only  constant  symptom.  It  may  be  acoompanied  by  local  pain,  by 
tenderness,  or  by  cedema,  which  are  of  the  utmost  value  in  leading  to  the 
source  of  mischief.  But  these  are  often  absent.  Headache,  delirium  or 
stupor,  muscular  twitchings,  diarrhoea,  sweating,  jaundice,  are  none 
of  them  constant  symptoms,  and  all  may  be  present  in  cases  of  typhus, 
oi  enterica,  or  of  tuberculosis;  but  a  history  of  rigors,  the  presence  of 
profuse  sweat*  and  an  icteric  tint  of  the  skin  or  conjunctiva  are  more  dis- 
tinctive signs  of  pyaemia.  Pain  and  swelling  of  the  joints  may  also  be  present 
and  simulate  rheumatic  fever.  In  cases  of  ulcerative  endocarditis  the 
cardiac  murmurs  with  pyrexia  sometimes  make  this  last  resemblance 
extremely  close,  and  pericarditis  and  pleurisy  may  rather  increase  than 
diminish  the  difficulty  of  diagnosis,  while  the  fact  of  previous  attacks  of 
rheumatism  is  far  from  making  the  more  serious  alternative  unlikely. 
This  difficulty  will  be  discussed  in  the  chapter  on  Rheumatism  in  the  second 
volume  of  this  work.  The  age  of  the  patient,  the  persistence  of  local 
synovitis,  the  presence  of  jaundice,  and  signs  of  embolism  in  the  brain, 
spleen,  kidneys,  or  retina,  may  more  or  less  conclusively  decide  the  dia- 
gnosis, but  in  some  cases  it  is  impossible  to  decide  until  time  has  developed 
the  course  of  the  disease.  Moreover,  rheumatism  occurring  repeatedly  with 
concomitant  lesions  of  the  valves  may  at  last  appear  in  combination 
with  a  new  and  infective  form  of  endocarditis. 

The  most  characteristic  single  symptom  of  pyaemia  is  pyrexia,  which 
is  of  an  intermittent  type,  falling  every  now  and  then  to  noniial  or  even 
lower,  but  rising  suddenly  and  irregularly,  to  fall  again  with  equal  abrupt- 
ness. It  has  none  of  the  regular  daily  variations  and  steady  general  rise, 
culmination,  and  subsidence  which  we  observe  in  typhus,  enterica,  and  the 
exanthems.  It  has  not  the  regular  evening  rise  of  hectic  fever,  which 
in  many  respects  it  resembles,  nor  the  frequently  remittent  temperature, 
alternating  with  irregular  elevation,  characteristic  of  some  forms  of  acute 
tuberculosis.  Hyperp3nrexia  is  more  common  than  in  enteric  fever  or  in 
phthisis.  The  resemblance  to  a  regular  form  of  remittent  malarial  fever 
is  sometimes  remarkably  close  and  deceptive.  Appetite  is  sometimes 
retained,  and  the  mind  often  remains  clear  till  nearly  the  end.  The  pulse 
is  febrile,  the  tonprue  furred,  and  the  breath  often  has  a  sweetish  smell. 

When  a  patient  is  found  suffering  from  fever  not  due  to  external  in- 
flammation, we  first  ascertain  the  absence  of  internal  acute  disease,  and 
especially  of  pneumonia  and  of  phthisis.  We  may  then  have  to  wait  the 
appearance  of  a  characteristic  exanthem,  as  the  rash  of  scarlatina,  the 
mulberry  eruption  of  typhus,  or  the  erythematous  blush  of  erysipelas — 
which  is  often  delayed  for  a  day  or  two  after  the  temperature  has  risen. 
If  the  first  week  of  fever  has  passed  without  these  appearances,  and  if 
there  are  no  physical  signs  of  pneumonia — which  sometimes  only  appear 
after  two  or  three  days  of  p3nrexia — ^we  then  reconsider  the  possibility 
of  enteric  fever  and  of  acute  tuberculosis,  and  lastly  the  question  of 
internal  pyaemia. 

Enterica  usually  begins  insidiously,   the  temperature  rises  gradually. 
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and  the  state  of  the  tongue  and  of  the  bowels  make  diagnosis  easy  even 
before  the  rose-rash  appears.  Occasionally  it  begins  more  abruptly,  the 
temperature  rises  high  in  the  first  week,  the  rash  is  absent  or  has  passed 
annoticed  before  the  patient  was  seen,  the  bowels  are  constipated,  and 
diagnosis  may  then  become  extremely  difficult. 

Acute  tuberculosis  can  usually  be  traced  to  previous  tubercular  disease 
of  the  lungs  or  lymph-glands  or  abdomen,  of  which  the  signs  remain  in 
evidence,  or  we  may  find  a  caseous  testis  or  symptoms  of  "  strumous " 
pyelitis.     Again,  we  may  have  evidence  of  meningitis,  or  may  by  chance 
discover   a   tubercle    in    the    choroid.       The    lungs    are    in    these    oases 
almost  always  the  seat  of  disseminated  tubercles,  and  this  may  be  recog- 
msed,  not  so  much  by  physical  signs,  which  are  often  limited  to  a  slight 
occasional  rhonchus,  but  by  the  high  ratio  of  respirations  to  pulse  and 
temperature,  by  slight  duskiness  or  marked  cyanosis,   by  the   alse  nasi 
working  in  aid  of  the  chest,  and  by  dyspnoea  unaccounted  for  by  examina- 
tion of  the  chest. 

When  combined  with  tuberculous  enteritis  in  a  child,  it  may  be  almost 
impossible  to  distinguish  acute  tuberculosis  from  enteric  fever  until  the 
labsequent  course  of  the  disease  makes  it  clear. 

When  we  suspect  pysemia,  our  first  investigation  is  directed  to  the  ear 
for  a  purulent  discharge,  to  any  of  the  bones  or  joints  which  may  be  tender 
or  oedematous,  to  the  genito-urinary  organs,  and  to  the  heart.  Symptoms 
of  pyaemia,  with  a  cardiac  murmur,  point  almost  certainly  to  ulcerative 
endocarditis ;  this  is  the  more  probable  if  previous  valvular  disease  has 
existed,  and  particularly  if  the  febrile  symptoms  have  come  on  during 
convalescence  from  pneumonia,  as  was  stated  by  Dr  Osier  in  his  lectures 
before  the  College  of  Physicians  ;  and  the  signs  of  embolism  in  other  organs 
msj  confirm  this  diagnosis.  In  the  rare  case  of  this  disease  affecting 
the  right  side  of  the  heart,  of  which  I  once  had  a  characteristic  example, 
the  lungs  arc  the  first  organs  to  be  affected,  and  the  diagnosis  is  com- 
ptratively  easy.  When  from  arterial  pyaemia  infective  emboli  lodge  in 
the  spleen  it  becomes  enlarged,  partly  by  the  formation  of  hsemorrhagic 
wedges  {infarcta)^  partly  by  the  febrile  intumescence  of  the  whole  organ. 

The  splenic  dulnees  being  increased,  and  the  viscus  being  felt  below 
the  ribs  on  inspiration,  does  not  in  itself  distinguish  the  case  of  pyaemia 
from  one  of  enteric  fever  or  of  ague,  but  the  *'  typhoid  spleen  "  and  the 
"  igae-cake  "  are  not  usually  sensitive,  while  the  pysemic  spleen  is  tender 
to  the  touch,  probably  by  reason  of  acute  local  peritonitis.  Haematuria, 
hemiplegria,  and,  above  all,  the  presence  of  icterus  would  confirm  the 
diignosis. 

When  otorrhcea,  especially  fetid  otorrhoea,  with  a  perforated  tympanic 
membrane,  is  present,  we  may  discover  tenderness  or  oedema  over  the 
mastoid  process  or  down  the  neck.  The  infection  travels  by  the  internal 
jugular  vein  to  the  heart,  and  then  affects  the  lungs,  setting  up  suppu- 
ntive  lobular  pneumonia  and  acute  pleurisy. 

On  the  whole,  it  may  be  said  that  in  most  cases  internal  pyaemia  has 
tn  origin  which  with  care  and  patience  can  be  discovered  during  life ; 
that  enterica  is  the  most  variable  of  all  specific  fevers  in  its  course,  and  is 
tike  one  most  often  unrecognised ;  and  that  in  doubtful  cases  we  may 
remember  thttt  common  things  most  commonly  occur,  or,  to  state  a 
ooDTerse  truism,  that  we  rarely  meet  with  rare  diseases. 
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The  following  example  df  idiopathic  pja&mia  shows  the  difficulty  of 
diagnosis,  or  at  least  the  fact  that  a  wrong  diagnosis  may  be  made. 

A  Rfirl  twenty  yean  of  age,  who  had  been  couflned  four  months  earlier,  wa«  admitted 
into  Mary  Ward  on  December  6th,  1886.  She  wmi  in  high  fever,  with  more  or  leu  coa- 
•tant  delirium  and  severe  headache,  and  photophobia.  She  hnd,  we  were  told,  ccim  plained 
only  that  mornin^r,  had  gone  out  without  eating  her  breakfast,  and  was  fonnd  moaninfr  and 
almost  insensible  in  a  comer  of  the  room  where  she  had  gone  to  sell  bottles  to  the  hospital 
patients.  The  pupils  were  contracted,  there  was  broncho- pneumonia  on  both  sides,  and  the 
temperature  rose,  notwithstanding  cold  affusion  and  ice-bags,  to  105'8^.  Her  mother  and 
a  brother  had  died  of  consumption. 

Next  day  she  was  duller  and  lay  curled  np  in  bed.  There  was  a  faint  apex-systolic 
murmur.  On  the  third  day  a  pleuritic  rub  was  heard,  and  the  respirations  rose  to  54,  with 
temperature  104*8^  and  pulse  140.  The  next  day  the  fever  rose  to  its  highest  point,  and 
was  once  more  reduced  by  ice ;  albumen  appeared  in  the  urine,  and  she  died  after  three  and 
a  half  days'  illness.  I  supposed  that  she  was  suffering  from  acute  tuberculous  meningitis 
with  similar  disease  of  the  lumrs.  The  brain,  however,  was  foand  normal..  There  wts 
recent  plastic  pleurisy  and  a  vomica  in  the  apex  of  the  right  lung,  but  no  miliary  tubercles 
in  the  lungs.  There  was  no  ulcerative  endocarditis,  but  a  little  recent  lymph  on  the  initrtl 
curtains.  One  small  abscess  was  found  on  the  surface  of  the  liver.  The  spleen  was  swollen 
but  <:ontained  no  embolic  foci.  Both  kidneys  contained  numeroas  small  abscesses  u  b 
ascending  pyelitis,  but  the  pelves  were  normal,  as  were  the  ureter  and  bladder.  The 
vagina,  uterus,  and  Fallopian  tubes  were  healthy;  one  ovary  contained  a  serous  cyst.  The 
skull  and  internal  ear,  the  sinuses,  the  vertebrae  and  sternum,  and  all  the  large  joints  were 
searched  and  all  the  internal  organs,  but  nothing  further  was  found  except  one  small  uloer 
in  the  duodenum.     The  portal  vein  was  perfectly  normal. — C.  H.  F. 

Prognosis. — ^As  a  rule  cases  of  pyaemia  are  hopeless,  and  the  exceptions 
are  very  few.  But  there  are  cases  of  chronic  pyaemia  above  mentioned 
where  the  fever  is  never  high,  internal  organs  are  spared,  and  the  joints  are 
successively  attacked  by  suppuration.  These  cases  sometimes  do  well,  and 
it  appears  certain  that  some  forms  of  bacterial  infection  can  be  dealt  with 
successfully  by  phagocytes  when  the  number  of  microbes  admitted  is  not 
too  large.  So  that  we  may  say  that,  even  with  our  present  nienns  of 
treatment,  pyaemia  is  not  an  absolutely  fatal  disease. 

The  indication  is  to  ascertain,  if  possible,  the  source  of  infection, 
and  give  free  exit  to  the  septic  materials.  When  an  empyema  has  been 
laid  freely  open  and  drained,  a  mastoid  bone  trephined  and  the  pus  given 
exit,  a  sequestrum  of  bone  cut  down  upon,  or  a  joint  freely  incised,  infec- 
tion may  not  only  be  avoided,  but  even  a  py»mic  process  already  begun 
may  be  prevented  from  becoming  general. 

The  discovery  of  the  antitoxic  power  of  serum  from  immune  animals 
has  been  applied  to  the  treatment  of  septicaemia,  and  anti-streptococoic 
serum  has  been  injected  in  cases  of  internal  pyaemia  with  promising  results. 
Unfortunately  its  action  appears  to  be  limited  to  cases  of  infection  by 
the  same  microbe  as  that  which  was  present  in  the  animal  from  which 
it  was  prepared. 
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Kc/Ntty«fia  IvTtv  oyKO^  KaKoriOfi^,  Kai  «rcpi<rffXi|poc»  dviXKutrog  ^  ifXKWfiivoQ*  iiptirat  Si  arrb 
Tov  l^ufov  KapKiviafia.* — Galbv. 

Hew  growths — Definition  from  hypertrophy  and  from  granvloraaia — Innocent  and 
malignant  tumours — Firchow*s  characters  of  malignancy — Malignancy  not 
an  attribute  of  structure — Histological  classificatimi  of  tumours — Mesohlastic 
growths — Sarcoma :  rounds  spindle,  and  giant  cells ;  hmnoD'liagic  and 
alveolar  sarcoma :  melanotic  sarcoma — multiple  sarcomata  as  a  general  dis- 
order— osteitis  deformans — Carcinoma :  glandular,  colloid,  and  squamous — 
Distribution  of  primary  and  secondary  carcinoma — Histogenesis — Heredity 
—age  and  sex,  etc, — Theory  of  aincer. 

Tee  term  Tumour  was  once  applied  in  modem  languages  (as  tumor  in 
Latin)  to  all  swellings  which  were  not  obviously  inflammatory,  so  that  it 
included  hydroceles,  hydatids,  hypertrophy  of  the  spleen,  enlargement  of 
the  liyer,  and  even  the  swelling  of  a  dropsical  limb.  One  of  the  flrst 
leuons  in  morbid  anatomy  was  that  circumscribed  solid  masses,  like 
external  wens,  are  to  be  met  with  in  the  internal  organs  as  well  as  on  the 
ittrface.  From  a  pathological  point  of  view  these  solid  outgrowths  were 
distinguished   as  pseudoplasms,   neoplasm^s,   or   new  growths. 

When  a  tumour  grows  on  mucous  membrane,  it  often  projects  from  the 
garface,  and  may  hang  by  a  distinct  pedicle ;  it  is  then  (by  a  curious 
perrersicm  of  an  ancient  medical  term)  called  a  poly  pus. i  When  it  forms 
1  rounded  mass  in  a  solid  organ  it  is  called  a  nodule  or  a  tuber. 

The  essence  of  a  tumour,  in  the  modern  sense  of  the  word,  is  that  it 
should  grow  by  its  own  impulse,  on  the  common  nutriment  conveyed  to  it 
and  to  the  Burrounding  healthy  tissues  by  the  blood. 

Id  practice  it  is  sometimes  difficult  to  decide  whether  a  new  growth  of 
a  normal  tissue  should  be  called  a  tumour  or  a  hypertrophy.  A  lipoma 
that  can  be  shelled  out  from  the  subcutaneous  fat  around  it  or  a  peduncu- 
lated exostosis  growing  from  a  phalanx  is  a  tumour;  but  hypertrophy  of 
fat  in  one  region  or  overgrowth  of  the  bones  of  the  face  (known  as  Leon- 
tioiit  osua)  may  with  equal  propriety  be  termed  a  local  hypertrophy  or  a 
diffuse  new  growth. 

Again,  it  is  sometimes  difficult  to  distinguish  a  chronic  inflammatory 
swelling  from   a  new  growth.      The  group  of  morbid   structures   which 

*  *'  Cancer  is  a  bard  and  malignant  swelling,  either  with  or  without  ulceration,  and 
derirei  its  name  from  the  animal "  {cancer,  a  crab). 

f  PoItuhs  was  a  term  originally. applied  to  the  branching  blood-clots  of  fibrin  found 
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Virohow  collected  and  named  granuloma  was  included  in  his  great  work 
OJQ  morbid  growths.  It  includes  syphilitic  nodes,  tuberculous  nodules, 
and  fungating  masses,  such  as  are  seen  in  glanders,  in  leprosy,  in 
rhinosoleroma,  in  mycosis  fungoides,  or  in  framboesia,  and  ulc^ratiocs 
whidi  will  not  heal  and  yet  are  not  cancerous,  like  lupus  of  the  skin 
or  larynx. 

These  granulomata  consist  of  large  round  nucleated  cells,  such  as  are 
found  in  certain  kinds  of  sarcoma,  but  also  in  healing  ulcers,  of  inflam- 
matory or  exudation  cells,  of  smaller  lymph-cells,  and  of  g^ant-cells,  each 
with  several  nuclei.  None  of  these  cells  are  distinctive  or  peculiar,  but 
are  common  results  of  long-continued  irritation.  Purulent  secretion  takes 
place,  and  some  amount  of  pyrexia  is  often  present,  so  that  these  granular 
tion-growths  closely  resemble  chronic  inflammatory  products. 

Since  Virchow's  work  was  published,  it  has  been  ascertained  that 
tubercle,  glanders,  leprosy,  and  lupus  are  the  products  of  microphytes.  In 
all  probability  the  same  is  the  case  with  the  other  members  of  the  group, 
and  if  this  proves  to  be  the  case,  they  will  thus  be  definitely  separated  from 
ordinary  acute  or  chronic  inflammation  on  the  one  hand,  and  from  new 
growths  on  the  other. 

Benign  and  malignant  growths, — It  was  early  noticed  that  whereas 
some  tumours  remain  for  years  without  affecting  the  health  or  causing  any 
inconvenience,  others  rapidly  destroy  the  patient's  life.  The  distinction 
between  "  innocent "  and  "  malignant "  growths  was  therefore  natural  and 
obvious.  Further  observation  showed  that  whereas  those '  of  the  former 
kind  are  like  the  natural  tissues  of  the  body — ^fat,  or  cartilage,  or  bone — 
most  of  the  latter  are  unlike  any  healthy  tissue.  The  microscope  con- 
firmed this  distinction,  and  thus  an  anatomical  division  was  made  between 
homologous  growths,  generally  innocent,  and  heterologous  growths,  generally 
malignant.  It  was  further  supposed  that,  although  there  were  several 
varieties  of  malignant  growths,  differing  in  character  and  appearance,  yet 
all  these  belonged  to  a  single  disease,  which  was  termed  Cancer.*     Its 

*  Cancer  is  merely  the  Latin  translation  of  KapKivoc,  a  crab  (see  the  quotation  from 
Gkilen  Ht  the  head  of  this  chapter).  This  word  was  applied  by  the  Oreck  physicians  to  any 
eating,  gnawing  nore.  Both  KapKivoQ  and  Kapxiviafia  occar  in  this  sense  in  Hippocrates 
('  Aph./  1257  et  passim)  as  well  as  in  later  writers.  Celsos  sf)eak8  of  diseases  "  cum  qaid 
intra  se  ipsuni  corruptuin  est,  ut  in  Cancro,**  in  close  proximity  to  those  which  result 
"cum  quid  extrinsecus  laesit  ut  in  vulneribus  "  (lib.  v,  cap.  xxvi,  1).  A  little  farther  on 
(ibid.,  xxvi,  31)  he  says  that  a  cancer  ensues  from  too  great  indammation,  or  too  great  heat 
or  cold,  or  too  tight  binding  of  a  sore,  or  because  the  patient  is  old  or  of  an  ill  habit  of 
body.  '*  Omnis  autem  ciincer  non  solum  id  corrumpit  quod  occupavit,  sed  etiam  serpit." 
He  goes  on  to  say  thnt  the  Qreek  physicians  divided  cancers  into  species  for  which  there 
were  no  Latin  equivalents  :  hs  erysipelas,  gangrene,  &c.  He  describes  (ibid.,  xxxviii,  2) 
capffcvdifia  as  chiefly  affecting  the  upper  parts  of  the  body,  the  nose,  earji,  lips,  and  the 
breasts  of  women. 

Galen  admits,  however,  of  KuptivoQ  xuptQ  eXccuffcwc  ('  De  tumorihus  prsster  naturam,' 
c.  12),  and  Puuluit  iCIgineta  says  ''Cancer  tumor  est  insequalis — interdum  sine  alcera> 
tione,  quern  Hippocrates  latentem  (cpvirrov)  nominavit."  This  author  derived  the  name 
from  the  distended  yeinit  of  a  cancerous  breast  resembling  the  legs  of  a  crab  (lib.  vi,  cap. 
45),  and  »o  Oalen ;  others  from  the  difficulty  of  getting  rid  of  it  ('  Expos,  vocum  medici- 
nalium,'  1564). 

Our  English  word  canker  is  hut  an  older  form  of  "  cancer/'  and  more  generally  applied, 
it  is  UKCil  in  the  Authorised  Version  of  the  New  Testament  to  translate  the  Greek 
yayypaiva  (2  Tim.  ii,  17). 

In  the  same  way  the  venereal  ulcer,  called  in  French  "  chancre,"  bears  the  same  name 
slightly  modified. 

Lastly,  <*  cancrum  oris,*'  or  noma,  a  sloughing  ulceration  of  the  month  io  childreD, 
shows  how  widely  the  term  was  once  used. 
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tendency  to  destroy  the  surrounding  tissues  rather  than  its  anatomical 
structure  was  regarded  as  its  fundamental  character. 

Lebert  and  the  early  pathological  histologists  who  supposed  that  the 
tissue  of  a  new  growth  differed  completely  from  the  normal  tissues  of  the 
body,  made  it  their  aim  to  discover  some  particular  specific  element  or 
'*  cancer-cell,-'  the  presence  of  which  might  be  an  infallible  criterion,  and 
•oItc  the  frequent  difficulties  which  arose  in  the  anatomical  diagnosis  of 
tumoiu^. 

In  1847,  and  the  years  which  followed,  the  genius  of  Virchow  placed 
this  question  in  an  altogether  new  light.     It  had  already  been  shown  by 
Johannes  Miiller  that  the  structure  of  every  growth,  however  heterologous 
in  appearance,  always  corresponded  in  its  ultimate  elements  with  some 
utural  tissue,  either  permanent  or  embryonic.     Virchow  carried  the  same 
idea  into  full  detail.     As  he  p>ointed  out,  the  physiological  type  of  the  cells 
which  had  been  supposed  to  characterise  cancer  is  to  be  found  in  the 
epithelium  of  mucous  membranes ;  while  the  round  or  spindle-shaped  cells 
irhich  really  make  up   many  malignant  tumours  correspond  with   those 
rhich  are  seen  during  the  development  of  connective  tissue.     He  insisted 
that  the  structure  of  a  tumour  in  man  is  always  himian ;    so  that,   for 
instance,  such  a  timiour  might  contain  hairs,  but  never  feathers  :  whereas 
in  a  bird  a  tumour  might  contain  feathers,  but  not  hairs.     For  Virchow, 
therefore,  no  growth  was  heterologous  in  the  sense  hitherto  attached  to  that 
t«mi.     The  distinction,  as  he  drew  it,  was  between  homologous  tumours 
which  resemble  in  structure  the  tissues  in  which  they  occur,  and  hetero- 
logous tumours  which  differ  from  these,  though  they  resemble  other  tissues 
of  the  human  body.     Thus  the  same  growth,  which  in  one  situation  would 
be  homologous,  would  in  another  be  heterologous.     He  further   showed 
that  between  certain  tissues  there  exist  close  relations  which  are  wanting 
between  them  and  other  tissues,  and  that  such  relations  have  important 
bearinjrs  upon  pathology.     Thus,  all  the  structures  belonging  to  the  con- 
nective-tissue series,  being  related  to  one  another  by  common  origin  from 
the  mesoblast,  by  histological  structure  and  by  function,  the  presence  of 
Ixme,  or  of  cartilage  or  of  fat  in  fibrous  tissue  would  not  be  inconsistent 
with  homology,  whereas  that  of  hair  or  of  glands  would  be. 

A  still  greater  advance  was  made  by  Virchow  in  regard  to  the  mode  of 
development  of  tumours.  It  had  before  been  generally  held  that  cancer 
was  something  deposited  from  the  blood.  Chemists  had  made  analyses  in 
the  hope  of  finding  in  it  some  peculiar  principle  for  which  the  name 
"carcinomatin  "  had  been  invented  in  advance.  Its  cause  was  believed  to 
be  a  "  d3rscra8ia  "  or  ill-mixture  of  the  blood.  The  fact  that  active  tubercle 
and  cancer  are  but  seldom  found  in  the  bodies  of  the  same  individuals  was 
thought  to  support  this  notion,  it  being  supposed,  first,  that  tubercle  is 
deposited  frcmi  the  blood,  and  secondly,  that  the  blood  could  hardly 
present  two  different  dyscrasise  at  the  same  time.  Yet  the  fact  that 
wounds  and  injuries  undergo  repair  in  exactly  the  same  way  in  those 
affected  with  cancer  as  in  other  persons  should  have  led  to  doubt  of  this 
hypothesis. 

Virchow,  in  accordance  with  his  dogma,  omnis  cellula  t  celluldy  main- 
tained that  the  slibstanoe  of  a  cancer  was  developed  in  situ  by  the  growth 
of  the  cells  and  other  structures  of  which  it  was  composed.  He  was 
miitaken  in  the  view  that  they  arise  by  a  proliferation  of  the  connective- 

^^^^      this      was      UnimnC**^**^^      ^*^       n/xTnrkovnarwn       wifli       \\ia 


rejection  of  the  notion  that  cancerous  and  other  tumours  were  ''  deposits 
from  the  blood.*' 

One  neeessaiy  consequence  of  Virchow^s  conception  of  Cancer  was  that 
the  so-called  cancerous  cachexia^  instead  of  preceding  the  fomiation  of 
malipnant  growths  within  the  body,  must  be  a  result  of  their  presence ; 
and  this  is  quite  in  ticcordant'e  with  clinica.!  experience.  No  doubt  a 
cancerous  patient  often  becomei?  cachectic,  his  ekin  acquires  a  waxy  yellow 
colour,  and  his  features  look  pinched.  But  in  such  cases  the  tumour  wears 
dcmn  its  victim  by  pain  even  if  it  does  not  affect  a  vital  organ  or  become 
complicated  by  ulceration  or  haemorrhage.  Surgeons  who  were  not 
blinded  by  dogma  always  recognised  that  some  women  with  cancer  of 
the  breast  were  welUnourished,  ruddy,  and  in  al!  other  respecta  healthy. 
Moreover,  some  inncM:«nt  growths,  when  they  cause  severe  pain  and  much 
bleeding,  are  accompanied  by  well-marked  cachexia;  for  instance,  certain 
uterine  polypi,  and  even  heemorrhoids. 

Virchow  defined  the  term  malignan^-y^  apart  from  a  tendency  to  destroy 
life,  by  the  following  four  characters. 

1.  The  tendtncy  of  a  growth  to  ertettd  into  the  tmae^  around  U. 
Malignant  tumours  show  little  or  no  respect  to  the  natural  boundary  Una 
markinjj:  otf  one  kind  of  tissue  from  another.  Thus  in  a  case  rif  a  cance 
of  the  bladder,  recorded  by  Dr  Fagge,  the  tumour  having  doubtless^  started 
in  the  mucous  membrane,  ate  its  way  through  the  whole  substance  of  the 
organ,  through  both  layers  of  the  peritoneum »  through  the  muscles*  aponeu- 
roses, and  other  structures  of  the  abdominal  wall,  until  it  formed 
iramense  ulcerated  cavity,  reaching  from  the  piibes  to  the  umbilicus. 

An  exception  to  this  power  of  overcoming  the  resistance  offered  by  the 
different  tissues  is  the  fact  that  malignant  growths  seldom  penetrate  the 
walls   of  the   larger  arteries,   although   they   frequently   extend    into   the 
interior  of  veins,  even   into   the   vente  cavte.     Cicatricial  structures   alaoj 
iometimes  form  a  barrier  to  the  spread  of  a  cancer,  so  that  when  rec 
rence  takes  place  after  an  operation  the  disease  will  creep  along  one  side" 
of  the  scar  without  crossing  it. 

It  is  a  point  of  interest  that  cancers  are  capable  of  passing  across  a 
serous  cavity  without  previous  union  between  the  two  surfaces.  Of  this  Dr 
Fagge  met  with,  the  following  remarkable  instance.  The  fundus  of  the 
uterus  being  occupied  by  a  malignant  growth,  the  great  omentum  hung 
down  into  the  pelvis,  so  as  to  lie  in  contact  with  it :  these  parts  were  not  in 
the  slightest  degree  adherent  to  one  another,  but  the  lower  edge  of  the 
omentum  contained  a  cancerous  mass.  It  is  possible  that  infection  in  such 
cases  is  the  result  of  active  amteboid  movement*  on  the  part  of  the  cells  of 
the  primary  tumour :  Waldeyer  ('  Virch.  Arch./  Iv)  detected  slow  ehanjres  of 
form  in  cells  from  a  cancer  of  the  breast,  and  in  those  of  a  round-celled 
sarcoma  of  the  axilla,  when  placed  on  a  warm  stage. 

2.  Its  itndenty  to  return  after  having  been  extirpated  by  the  surgeon. 
This  is  one  of  the  facts  which  used  to  be  urged  in  favour  of  the  constitu- 
tional origin  of  cancer.  It  really  depends  on  the  fact  that  a  malignant  tumour 
always  has  outgrowths  far  beyond  the  area  in  which  the  tissues  can  be  seen 
by  the  naked  eye  to  be  affected.  It  is  true  that  surgeons  ore  seldom  able 
to  prevent  the  return  of  the  disease  by  incre^ising  the  size  of  the  masB 
which  they  excise;  but  this  depends  upon  the  apparently  healthy  surround- 
ing  tissues  being  infiltrated  with  malignant  cells.  For  in  the  case  of 
double  organs,  like  the  breasts,  the  removal  of  the  whole  of  one  gland  for  a 
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Qudig:Dant  growth,  is  not  followed  by  recurrence  in  the  organ  on  the  opposite  I 
ude,  U8  might  have  been  expected  if  cancer  were  a  constitutional  disease^  f 
The  same  experience  ap^^ies  to  the  testes. 

Since  it  has  become  the  practice  to  remove  the  whole  breast  or  the 
whole  tongue  instead  of  the  growth  in  it,  and  to  operate  before  the  Ijrmph-- 
gUnds  have  become  implicated,  the  results  of  operations  for  cancer  have 
been  much  improved. 

3.  lU  spreading  to  lymph-glands.     As  a  rule,  the  glands  first  attacked 
'    are  those  which  immediately  receive  the  lymphatic  vessels  from  the  diseased 

pirt;  for  the  lymph-spaces  round  the  margin  of  a  tumour  take  up  from 

itiomething  which  is  carried  into  the  lymph-stream  and  deposited  in  the 

next   ^and.     There    is   no   difficulty   in   supposing   that   this    something 

ooDsists  of  nuclei,  or  even  of  cells  from  the  growth ;  for  Virchow  has  shown 

that  sometimes   an   entire   lymphatic   network — beneath    the    pulmonary 

/)ieura,   for  example,   or  the   peritoneimi — may  become   filled   with   such 

materials,  as  if  it  had  been  artificially  injected  (^  Er.  Geschw.,^  p.  52,  fig.  4). 

KOiether  lymphatic  channels  exist  in  the  interior  of  tiunoiirs  was  doubted 

vy  Cohnheim,  although  Van  der  Kolk  long  ago,  as  he  believed,  discovered 

,]&em.     Most   histologists   notw    believe   that   there   are   lymph-spaces   as 

rell  as  blood-vessels  between  the  cells  of  sarccnnata  and  in  the  fibrous 

i,txoma  of  cancers,  but  not  in  its  "  alveoli,''  tubules,  acini,  and  ducts. 

4.  Its  spreading  to  distant  organs  and  tissues  by  infection,  or,  as  was 
formerly  said,  by  "'  metastasis.'' 

It  is  not  the  mere  multiplicity  of  tumours  which  indicates  that  they  are 

iDslignant.       Mollusoimi    contagiosum,    fatty    and    fibrous    tumours,    and 

exostoses  are  sometimes  present  in  great  number,  and  yet  are  perfectly 

innocent.     But  all  such  innocent  multiple  tumours  have  their  seat  in  some 

one  tissue,  and  never  appear  elsewhere.     On  the  other  hand,  secondary 

ciDoerous  growths  may  appear  in  almost  every  tissue  of  the  body  at  the 

same  time. 

Again,  in  most  cases  of  death  from  cancer  it  is  easy  to  recognise  some 
(me  tumour  as  the  starting-point  of  all  the  others.  A  skilled  pathologist 
recognises  this  '*  primary  growth ''  either  by  its  anatomical  character,  or 
ham  what  he  knows  of  the  origin  and  distribution  of  the  particular  kind 
of  tumour.  The  anatomical  difference  consists  not  so  much  in  its  greater 
an  as  in  its  being  of  firmer  oonsistence  from  slower  growth ;  or  an 
adranced  state  of  degeneration,  or  extensive  ulceration,  may  show  its  earlier 
date.  Locality  is  another  important  criterion ;  for  primary  cancers,  like 
afanott  all  other  diseases,  do  not  arise  at  random  through  the  body,  but  are 
common  in  certain  regions,  rare  in  others,  and  almost  unheard  of  in  the  rest 
(f.  infra,  p.  95).  As  a  matter  of  fact  it  is  exceedingly  rare  to  find  in  the  ' 
ame  case  two  malignant  tumours  with  equal  claims  to  priority.* 

It  is  remarkable  that  organs  and  tissues  which  are  especially  apt  to  be 
the  seats  of  primary  growths  are  seldom  affected  with  secondary  or  "  meta* 

*  An  old  womnn  died  in  Guy's  Hospital  with  cerebral  symptoms,  and  I  discovered  three 
tnuwn  in  the  brain  or  in  its  membranes.  I  felt  convinced  that  they  were  secondary  to 
a  primary  growth  elsewhere.  But  I  searched  every  part  of  the  body  in  vain,  until  I  noticed 
tluit  the  end  of  the  rectnm  had  not  been  taken  out.  This  was  found  to  contain  a  large 
deer  with  prominent  funfrating  edg^,  which  evidently  was  the  lesion  for  which  I  was 
looking,  although  it  bad  given  rise  to  no  symptoms  during  life.  A  microscopic 
aaaination  of  the  aecondary  cerebral  tumours  showed  that  these  were  "columnar 
•pKbeliomata.'*  Now,  if  I  had  been  able  to  examine  them  previously,  my  task  would 
liava  been  very  much  more  easy,  for  I  should  have  known  almost  exactly  where  to  look 
iir  the  primiffj  affection  which  gave  rite  to  them. — C.  H.  F. 
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static  "  growths  of  the  same  kind.  For  instance,  a  primary  cancer  is  often 
developed  in  one  of  the  breasts,  but  secondary  growths  avoid  the  breast; 
nor  are  they  met  with  in  the  cervix  uteri,  another  locality  from  which 
cancer  frequently  starts. 

The  most  common  seats  of  primary  cancer  are  the  lower  lip,  the  tongue 
and  pharynx,  the  oesophagus,  stomach,  colon,  and  rectum  ;  the  mamma^ 
uterus,  penis,  and  testee ;  and  in  these  regions  secondary  cancers  are  almost 
imknown.  On  the  other  hand,  the  lymph-glands,  liver,  lungs,  bones,  and  . 
.serous  membranes,  so  frequently  attacked  by  secondary  cancer,  are  very 
rarely  the  starting-points  of  the  disease.  Nor  is  this  a  mere  matter  <M 
structure,  for  the  whole  epithelial  surface  of  the  small  intestine  is  all  but 
exempt  from  cancer;  and  some  glands,  as  the  parotid,  are  equidly  so. 
With  sarcomata  no  such  rule  holds. 

In  many  cases  the  distribution  of  secondary  nodules  or  tubera  is  so 
limited  as  clearly  to  indicate  by  what  channel  they  were  derived  from  the 
primary  growth.  For  example,  a  malignant  timiour  in  the  stomach  or  in 
the  intestine  sometimes  causes  secondary  nodulee  in  no  other  organ  but 
the  liver,  showing  that  something  was  carried  by  the  blood  of  the  portal 
vein,  which  served  to  propagate  the  disease ;  or  the  primary  growth  being 
in  one  of  the  limbs,  the  secondary  growths  may  occur  only  in  the  lungs,  so 
that  the  infection  obviously  took  place  through  the  systemic  veins  and  the 
pulmonary  artery.  Malignant  tumours  often  penetrate  into  the  interior 
of  veins ;  there  is,  therefore,  no  difficulty  in  understanding  how  nuclei,  or 
cells,  or  even  pieces  of  the  growth,  may  get  washed  away  by  the  blood- 
current,  and  carried  to  distant  parts.  Cancerous  thrombi  form  soft  colour- 
less masses,  parts  of  which  are  blended  inseparably  with  the  coats  of  the 
vessel,  while  other  parts,  often  much  elongated  and  lobulated,  project  into 
its  channel,  either  perfectly  smooth  on  the  surface,  or  coated  with  a  layer 
of  fibrin.*  Dr  Moxon  mentions  in  the  '  Guy's  Hospital  Reports,'  vol.  xviii 
(3rd  series),  that  he  had  twice  seen  cancer  growing  in  clots  which  lay 
within  the  cavity  of  the  right  ventricle  at  its  apex,  brought,  no  doubt,  by 
the  blood  of  the  systemic  veins.  In  1871  Dr  Payne  showed  to  the  Patho- 
logical Society  a  heart  in  which  both  the  right  auricular  appendix  and  the 
apex  of  the  left  ventricle  contained  similar  cancerous  thrombi  projecting 
from  between  the  muscular  trabeculse.  In  that  instance  the  infecting 
agent  must  have  traversed  the  pulmonary  capillaries  from  the  right  side  <rf 
the  heart  to  the  left. 

Secondary  tumours  most  often  spread  by  lymphatics  to  the  lymph- 
elands,  less  frequently  by  the  veins  to  the  lungs,  or  the  liver.  In  some 
cases,  however,  their  distribution  is  different  from  what  we  should  have 
expected  on  anatomical  grounds.  Thus,  in  a  case  of  epithelioma  of  the 
oesophagus,  the  lungs  were  found  healthy,  but  a  secondary  nodule  existed  in 
one  kidney ;  and  in  a  woman  with  cancer  of  the  breast,  almost  every  bone 
may  become  cancerous,  while  the  viscera  remain  free  frcmi  the  disease. 

We  ought  to  add,  as  an  authentic  although  rare  way  in  which  malignant 
growths  may  multiply  in  the  body,  the  possibility  of  portions  of  a  tumour 
becoming  transplanted  when  set  free  by  ulceration.     In  1868  Dr  Moxon 

•  Some  time  ago  I  saw  an  instance  in  which,  the  primary  growth  being  in  the  liTer, 
and  the  hepatic  veins  extensivel}'  involved,  the  lower  border  of  one  Iohr:  contained  a 
whitish-yellow  wedge-shaped  mass,  exactly  like  an  infarctas  due  to  embolism  from  ordinary 
thrombosis;  Dr  Pye-8mith,  however,  nnder  whose  charge  the  case. had  been  daring  life, 
found  that  it  was  really  a  secondary  nodule  of  the  tumour. — C.  H.  F. 
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showed  to  the  Pathological  Society  a  specimen  in  which  he  thought  that 
an  epithelioma  of  the  cesophagus  extending  into  the  trachea  had  in  this 
way  infected  the  lungs;  secondary  nodules  were  seated  in  the  interior  of 
the  lower  lobes,  and  not  beneath  the  pleura,  as  is  usually  the  case ;  they 
occupied  the  centres  of  lobules,  and  small  tubes  could  be  traced  up  to  them. 
He  there   mentions   that   Mr   Simon   had   exhibited   specimens   in    which 
"  cancer  germs  "  had  appeared  to  take  root  in  the  bladder  after  descending 
the  ureter  from  the  kidney.     In  a  case  observed  by  Dr  Bristowe,  a  malig- 
nant growth  of  the  interior  of  the  skull  had  apparently  infected  the  cord 
low  down  by  fragments  which  had  fallen ;  and  in  the  abdomen  we  some- 
timefl  find  a  nodule  just  opposite  to  the  primary  tumour  and  in  contact  with 
it.    So  several  cases  are  on  record  in  which  cancer  has  started  in  one 
labium  of  the  vulva  and  been  apparently  transferred  by  contact  to  the 
other.    In  a  oase  of  cancer  of  the  duodenum  shown  before  the  Pathological 
Society  there  were  two  ulcers  which  were  so  placed  that  one  readily  oame 
in  contact  with  the  other  at  the  bend  of  the  gut  ('  Path.  Trans.,'  1894,  p.  63). 
This  direct  transfer  must,  however,  take  place  under  exceptional  con- 
ditions, for  such  cases  as  those  just  cited  are  admittedly  rare.    The  particles 
detached  frcmi  a  malignant  growth  are,  as  a  rule,  dead  and  already  decayed, 
and  no   authentic    case   appears   to   have    been    recorded    of   cancer    of 
the  vagina  or  os  uteri  in  a  woman,  producing  the  same  diseai^e  in  her 
husband. 

In  some  cases  it  has  been  possible  to  produce  cancerous  diseui^e  in 

an  animal  by  **  grafting  "  a  portion  of  a  similar  growth  in  another  animal 

oi  the  same  species.     But  it  has  never  yet  been  possible  to  inoculate  one 

of  the  lower  animals  with  cancer  from  a  human  being  or  from  a  different 

animal,  although  the  attempt  has  been  frequently  made. 

McUignant  behaviour  and  cancerous  structure. — The  above  characters 
which  Virchow  laid  down  as  distinguishing  malignant  from  innocent  new 
growths  belong  to  other  infective  processes,  such  as  septice&mia,  pyaemia, 
and  tubercle.  These  exhibit  *'  local  progression,"  and  sometimes  pay  little 
more  respect  to  the  natural  boundaries  of  the  tissues  than  does  cancer 
itself.  They  spread  to  lymphatic  glands,  and  may  undergo  "  generalisa- 
tion "  or  "  metastasis  "  through  the  blood.  It  is  not,  therefore,  surprising 
that  these  malignant,  invading,  infective  properties  are  not  exclusively 
fotind  in  one  anatomical  kind  of  tumour.  It  has  long  been  recognised  that 
no  absolute  line  of  histological  distinction  can  be  drawn  between  innocent 
and  malignant  growths.  Paget  described  in  1853,  under  the  name  of  "  re- 
current fibroidy'  a  growth  characterised  by  an  inveterate  tendency  to  return 
in  situ  after  removal,  without  infecting  distant  structures.  Wilks,  in  his 
'  Lectures  on  Pathology,'  published  in  1859,  made  a  separate  group  of 
''^  semi-malignant "  tumours,  including,  besides  the  ''  recurrent  fibroid  "  of 
•oft  structures,  the  "  osteosarcoma "  of  bone ;  and  he  specially  recorded 
instances  in  which  "  myeloid  "  or  "  enchondromatous  "  growths,  which  were 
then  generally  regarded  as  innocent,  appeared  metastatically  in  the  lungs. 

Varieties  of  cancer. — ^The  older  surgeons  had  recognised  a  great  variety 
of  cancerous  or  malignant  growths  '*  solanoid  "  (i.  e,  cutting  firm  like  a 
raw  potato),  fungus  hsematodes  (sprouting  rapidly  and  bleeding  readily), 
vfllous  or  cauliflower  excrescences,  white  and  soft  like  brain  or  marrow, 
and  80  on. 

The  result  of  microscopic  investigation  was  to  limit  these  varieties  to 
the  following : — Scirrhus,  or  hard  cancer;  Encephaloid,  medullary,  or  soft 
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cancer ;  Epithelioma,  or  homy  cancer ;  Melanotic,  or  black  cancer ;  Osteoid, 
or  bony  cancer;  and  Colloid,  or  gelatinous  cancer.  Virchow  showed  that 
most  instances  of  "  encephaloid  cancer,"  *'  melanotic  "  and  **  osteoid  cancer," 
really  belonged  to  the  connective-tissue  series  of  growths,  for  which  he 
revived  the  old  name  of  Sarcoma.  There  are  other  soft  tumours,  however, 
which  have  the  alveolar,  glandular,  epithelial  character  of  tnie  cancer, 
and  these  are  now  closely  associated  with  the  scirrhous  tumours,  the  only 
difference  being  the  density  and  comparative  abundance  of  the  fibrous  net- 
work compared  with  the  soft  cellular  contents  of  the  acinL  In  essential 
character  carcinoma  agrees  with  growths  of  the  tongue,  lip,  and  skin,  whidi 
used  to  be  called  epithelioma  or  cancroid,  but  are  now  recognised  as  the 
homy  or  ceratoid  variety  of  carcinoma. 

Clcusification, — No  one  has  yet  framed  a  completely  satisfactory  classifi- 
cation of  tumours.  The  following  arrangement,  like  aU  others  now  in  use, 
is  a  modification  of  Virchow's.  So-called  cystic  tumours  are  excluded.  If 
merely  dilated  cavities  containing  fluid  (retention-cysts),  they  are  no  more 
"  tumours "  in  the  modem  sense  than  is  a  hydrocele,  or  an  oesophageal 
pouch.  If  due  to  an  animal  parasite  (hydatids)  they  are  not  neoplasms, 
but  foreign  bodies.  If  degenerations  of  solid  tumours,  as  glioma,  their 
place  is  with  the  structure  of  which  they  are  the  outcome. 

I.  Tumours  formed  on  the  type  of  connective  tissue :  mesoblastic. 
(a)  Following  fully  developed  connective  tissues. 
1.  FibromGy  or  fibrous  tumour,  innocent. 
1.  Fibromay  or  fibrous  tumour,  innocent. 

3.  Glioma,  like  neuroglia  of  brain,  spinal  cord,  and  retina. 

4.  Chondrom<iy  or  cartilaginous  tumour,  sometimes  malignant. 

5.  Osteoma,  or  bony  tumour. 

6.  Odontoma,  or  ivory  tumour. 

7.  Lymphoma,  or  lymphadenoma. 

(B)  Following  embryonic  connective  tissues. 

8.  Myxoma,  resembling  the  tissue  of  the  umbilical  cord,  or  the 

vitreous  body — nasal  and  aural  polypi;*  subcuticular  and 
intermuscular  tissue ;  uterine  moles.     Sometimes  recurrent. 
(y)  9.  Sarcoma,  resembling  undifferentiated  mesoblastic  tissue,  re- 
current and  mpre  or  less  malignant. 
10.  Compound  growths,   as   Fibro-lipoma,   Gluhsarcoma,    Myxo- 
sarcoma, 
n.  Of  epithelial  type :  epiblastic  and  hypoblastic. 

1.  Papilloma,  and  other  usually  innocent  growths  of  skin  and 

mucous  membrane. 

2.  Adenoma,  or  innocent  glandular  tumour. 

3.  Carcinoma,  or  cancer :   glandular,  alveolar — ^malignant. 
III.  Of  the  type  of  higher  tissues. 

1.  Myoma,  or  muscular  tiunour  :  rhabdomyoma,  leiomyoma. 

2.  Neuroma,  or  nerve  tumour. 

3.  Angioma,  or  vascular  tumour. 

4.  Lympharhgioma,  or  lymphatic  tumour. 

rV.  Teratoma,  or  embryonic  timiour,  ranging  from  dermoid  cysts  to 
complete  parasitic  organisms  in  the  ovary  or  on  the  surface. 
*  See  Jacobson, '  Gay's  Hosp.  Rep./  vol.  zli,  p.  217. 
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Many  of  these  forms  of  tumour  have  surgical  rather  than  medical 
interest,  and  do  not  need  more  than  mention;  but  others  which  affect 
nimierous  internal  organs  will  be  most  conveniently  treated  here. 

1.  MBSOBLAsnc  Tumours. — 1.  Fibroma, — ^This  is  made  up  of  fibrous 
tissue,  either  arranged  in  loose  meshes  or  tightly  felted  together.  In  the 
former  case  its  substance  is  soft  and  succulent;  in  the  latter  it  may  be 
exceedingly  tough,  so  as  to  creak  when  cut  through. 

True  fibrous  tumours  are  far  from  common.  The  most  important  are 
the  multiple  fibromata  of  nerve-sheaths,  often  called  neuroma.  Similar 
round  or  oblong  small  fibrous  nodules  occur  in  tendons  and  periosteum, 
psrticularly  in  children  after  rheumatism.  The  remarkable  multiple 
pedunculated  fibrous  growths,  which  are  sometimes  found  covering  the  skin 
in  immense  number,  will  be  described  with  other  cutaneous  tumours,  as 
fibroma  moUusoum. 

Similar  growths  of  the  mucosa  of  the  intestine,  uterus,  or  bladder  are 
usually  pedunculated,  and  are  called  fibrous  polypi.  Fibroma  of  the  breast 
or  ovary  is  a  very  rare  disease.  It  is  not  uncommon  for  several  small 
fibrous  growths  to  be  found  in  the  kidneys,  which  appear  as  minute  soft 
white  nodules,  and  are  apt  to  be  taken  for  secondary  tumours  when  there 
is  a  growth  in  some  part,  or  for  tubercles. 

Fibrous  timiours  are  small,  and  very  rarely,  if  ever,  recur  after  removal. 
Paget 's  recurrent  fibrous  tumour  is  now  recognised  as  a  spindle-celled 
sarcoma.  English  writers  separate,  under  the  name  of  Myoma,  a  common 
▼ariety  of  tumour  containing  much  fibrous  tissue,  on  account  of  the  pre- 
sttice  in  it  of  more  or  less  numerous  bands  of  smooth  muscle ;  but  most 
German  pathologists  replace  these  growths,  which  are  seen  in  the  uterus 
and  in  the  prostate,  among  the  fibromata.  Some  small ''  fibroids,"  however, 
have  certainly  rod-shaped  nuclei  and  other  characters  of  muscle.  Dr  Fagge 
described  a  myoma  from  the  oesophagus  (*  Path.  Trans.,'  vol.  xrvi,  p.  94). 
There  are  true  myomata  (rhabdomyomata),  or  tumours  of  striated 
muscle,  sometimes  found  in  the  kidney  and  elsewhere.  They  are  of  purely 
pathologrical  interest. 

2.  Lipoma, — This  is  a  tumour  consisting  of  adipose  tissue  like  the 
subcutaneous  fat,  but  circumscribed,  and  generally  enclosed  in  a  well- 
marked  capsule.  It  is  the  largest  of  all  innocent  growths,  often  multiple, 
and  common  on  the  surface  of  the  body.  When  they  occur  in  the  interior 
of  the  body  fatty  tumours  do  not  produce  symptoms  so  as  to  come  under 
medical  observation,  unless  they  are  so  large  as  to  press  upon  important 
organs,  which  is  very  seldom  the  case.  But  Dr  Frederick  Taylor  ('  Path. 
Trans./  vol.  xxvii)  met  with  a  case  in  which  a  lipoma  grew  in  the  post- 
pharyngeal space  of  a  child,  and  caused  death  by  suffocation.  In  the 
abdomen  such  growths  have  occasionally  reached  an  immense  size,  and  have 
been  mistaken  for  ovarian  tumours. 

3.  The  modified  connective  tissue  of  the  central  nervous  system,  called 
neuroglia  by  Virchow,  gives  rise  to  a  characteristic  kind  of  new  growth 
confined  to  the  brain  and  (as  a  rare  event)  to  the  cord  and  the  retina,  and 
named  Glioma,  It  will  be  described  as  the  most  frequent  among  "  simple  " 
tumours  of  the  brain. 

4.  Enehondroma. — ^Tumours  made  up  of  cartilage  were  so  named  by 
Jdiannes  MlUler.  Histologically  they  differ  widely  in  different  cases ;  the 
matrix  may  be  either  hyaline  or  fibrous,  and  the  cells  may  present  various 
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characters.  They  usually  begin  in  bone,  occasionally  in  the  testis  or 
parotid,  and  are  sometimes  malignant  in  their  course.  They  scarcely  come 
under  the  notice  of  the  physician.  Virchow  describes  multiple  chondro- 
mata  of  the  lungs,  situated  chiefly  near  their  roots,  and  probably  bearing 
some  relation  to  the  cartilages  of  the  bronchia,  found  accidentally  in  the 
post-mortem  room.  The  cartilaginous  tumours,  which  are  not  infrequently 
found  in  the  testis  and  parotid  gland,  are  mixed  timiours  best  described  as 
chondrosarcoma. 

5.  Osteoma. — This  is  the  technical  name  for  growths  which  consist  of 
osseous  tissue,  but  it  is  not  often  used.  For  when  a  tumour  projects  out- 
wards from  a  bone  it  is  called  an  exostosis,  and  when  it  extends  inwards  (as 
into  a  frontal  sinus)  it  is  sometimes  called  an.  endostosis.  Most  other  bony 
growths  contain  soft  structures  as  well — osteochondroma,  osteosarcoma. 

A  remarkable  kind  of  growth,  to  which  the  name  Malignant 
Osteoid  Tumour  has  been  appropriated,  oomee  under  the  notice  of  the 
physician  rather  than  that  of  the  surgeon.  By  Paget  it  was  called  ''  Osteoid 
Cancer."  VirchoVs  term,  "  Osteoid  chondroma,"  was  unfortunate,  since 
(as  he  himself  pointed  out)  the  structure  of  the  non-calcified  part  of  the 
growth  is  not  that  of  cartilage  but  of  periosteum.  Moreover,  confusion  has 
arisen  from  its  being  supposed  to  be  identical  with  an  *'  ossifying  enchon- 
droma,"  which  is  a  tumour  really  consisting  of  cartilage,  the  deeper  and 
older  parts  of  which  have  undergone  conversion  into  bone.  Wilks  and 
Moxon  term  this  growth  '*  Periosteoma,"  and  define  it  as  representing  the 
varied  tissues  of  ossifying  bone. 

These  malignant  osteoid  tumours  are  made  up  of  an  exceedingly  dense, 
firm,  and  tough  material,  which  is  of  a  pale  greyish  colour,  and  cannot  be 
teased  out.  Under  the  microscope  it  may  appear  more  or  less  distinctly 
fibrous.  Paget  describes  the  fibres  as  ''  crisp  and  stiff,"  or  as  moderately 
broad,  **  with  imeven  thorny  edges,"  and  arranged  in  bundles,  ^'  looking  like 
fagots."  Embedded  in  this  substance  are  cells,  which  are  rather  small,  of 
round  or  oval  shape,  without  alveoli.  When  calcification  takes  place,  earthy 
salts  are  deposited  in  hard  granular  masses,  but  in  some  parts  more  or  less 
perfectly  formed  bone  may  be  seen.  The  calcified  growth  has  a  peculiar 
dull  white  aspect  like  chalk  or  mortar.  It  cannot  be  cut,  and  must  be  sawn 
through,  but  it  may  be  "  rubbed  or  scraped  into  a  fine  dry  powder." 

Malignant  osteoid  tumours  are  most  frequent  in  young  subjects.  Of 
nineteen  cases  collected  by  Paget,  five  occurred  in  peiBons  between  ten 
and  twenty  years  old,  nine  in  those  who  were  between  twenty  and  thirty, 
and  none  over  fifty.  They  are  generally  attended  with  severe  pain.  Their 
favourite  seat  is  the  lower  end  of  the  femur.  One  in  Guy's  Hospital  affected 
the  humerus  close  to  the  shoulder.  This  kind  of  growth  forms  a  very  large, 
hard  mass,  surrounding  the  whole  circumference  of  the  bone,  slightly  if 
at  all  nodulated  on  the  surface,  and  gradually  sinking  down  to  the  level 
of  the  rest  of  the  shaft.  Thus  it  might  seem  to  be  outside  the  bone,  but 
on  section  the  medullary  cavity  and  the  cancellous  tissue  are  found  to  be 
completely  occupied  by  the  opaque,  hard  substance  above  described.  When 
a  flat  bone  is  attacked,  the  growth  is  said  by  Paget  always  to  project 
from  both  surfaces.  We  had  a  remarkable  case  in  which  the  two  iliac  bones 
were  affected  symmetrically,  each  having  a  large  bossy  prominence  pro- 
jecting from  both  the  dorsum  and  the  venter,  which  might  have  been  felt 
dmring  life.  There  may  be  many  such  tumours  growing  from  different 
bones  in  the  same  patient,  and  the  clinical  aspect  of  the  case  may  be  that 
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of  a  cerebral  tumour  or  of  paraplegia  from  compression  of  the  cord.  Or, 
again,  the  Bjmptoms  may  be  thoracic,  from  an  immense  mass  lying  at  the 
root  of  the  lungs,  or  from  numerous  nodules  scattered  in  their  substance 
and  beneath  the  pleurse.  The  secondary  growths  in  lymph-glands  and 
Tiscera  look  like  those  of  the  bones.  They  may  be  calcified  until  only  a 
luurrow  white,  fibrous-looking  substcuice  remains  round  their  edges. 

6.  Xcw  growths  of  the  type  of  lymph-glands, — Among  the  primary 
forms  of  tumour,  in  Virchow's  classification,  is  one  to  which  he  gave  the 
name  of  lymphoma,  and  of  which  he  defined  the  structure  as  being  identical 
with  that  of  a  lymphatic  gland  or  of  a  solitary  follicle :  the  leucocytogenic 
or  *  adenoid  tissue  of  His."  It  is  made  up  of  cells,  which  lie  in  the  meshes 
of  a  stroma.  The  cells  are  leucocytes,  and  can  be  more  or  less  readily 
removed  by  pencilling  a  thin  section  of  the  growth.  The  stroma,  which 
then  becomes  visible,  is  characterised  by  being  "  reticulated ; "  that  is  to 
sav,  its  fibres  branch  and  unite  together,  many  of  the  points  of  union  being 
occupied  by  nucleated  cells  which  are  comparable  with  fixed  connective- 
tissue  corpuscles,  triangular  or  stellate  in  form. 

^  Some  pathologists  still  question  whether  the  enlarged  glands  of  leu- 

chiemia  are  not  the  result  of  the  leucocytes  of  which  the  blood  is  full  being 
deposited  in  the  interstices  of  the  tissues.  By  many  French  observers,  in- 
cluding Comil  and  Ranvier,  the  term  "  lymphadenoma ''  is  used  to  include 
mycosis  fungoidea,  which  is  by  most  pathologists  regarded  as  a  granuloma, 
and  by  some  aa  a  sarcoma.  In  the  malady  known  as  anaemia  lymphatica  or 
'*  Hodgkin's  disease "  growths  spring  up  in  immense  numbers,  and  some- 
times with  extreme  rapidity,  not  only  in  the  lymphatic  glands  and  the 
spleen,  but  in  almost  every  organ  and  tissue;  and  they  spread  from  one 
part  to  another  without  regard  to  natural  boundary  lines.  Their  histo- 
logical characters  vary  so  much  that  we  must  regard  ''  Hodgkin's  disease '' 
aa  a  clinical  rather  than  a  pathological  name.  The  difficulty  is  to  distin- 
guiah  the  new  growth  lymphoma  from  (1)  irritated  or  inflamed  lymph- 
glands,  (2)  hypertrophic  lymph-glands,  (3)  tuberculous  lymph-glands,  and 
(4)  small  round-celled  sarcoma  of  the  lymph-glands. 

The  term  "  lymphosarcoma,"  like  lymphadenoma,  has  been  employed 

in  different  senses  by  different  writers.     Some  seem  to  apply  it  to  any 

sarcomatous  growth  having  its  starting  point  in  lymphatic  glands;   while 

Virxjhow  used  lymphosarcoma  for  lymphoma  which  does  not  caseate,  and 

which  undergoes  rapid  enlargement ;  he  would  include  under  this  head  most 

instances  of  Hodgkin's  disease,  and  all  the  lymphomatous  tumours  of  the 

mediastinmn.     But  it  is  certain  that  many  of  the  cases  in  question,  even 

where  a  large  number  of   organs   are   involved,   exhibit   no    histological 

characters  other  than  those  of  a  pure  lymphoma.     The  best  coiu^e  seems  to 

be  to  keep  to  the  anatomical  meaning  of  anatomical  terms  without  refer- 

e«ice  to  clinical  events;    and  to  reserve  the  name  of  lymphosarcoma  for 

such  growths  as  appear  to  be  transitional  between  lymphoma  and  sarcoma. 

Lymphoma  will   then  denote   a  tumour   composed   of   normal   lymphatic 

(adenmd  or  cytogenio)  tissue. 

7.  Myxoma. — The  true  relations  of  this  form  of  tumour  were  first 
recognised  by  Virchow.  Older  synonyms  for  it  are  "  collonema,"  "  sarcoma 
gelatinosum,"  and  "  fibro-cellular  tumour "  (Paget),  and  it  was  probably 
often  confounded  with  colloid  cancer.  It  consists  of  a  semi-translucent 
material,  sometimes  so  soft  as  to  quiver  like  a  jelly,  of  a  bluish  or  yellowish 
tint,  and  em'*^***"  •  sticky  fluid  when  squef  ^^'^  '^^  om^anorl      Tk;o  ^^. 
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from  the  intercellular  stroma,  and  owes  its  viscidity  to  the  presence  of 
mucin.  The  addition  of  acetic  acid  to  a  thin  slice  of  the  growth  renders 
it  white  and  opaque  from  precipitation  of  the  mucin. 

The  cells  are  generally  scattered  at  considerable  intervals.  They  may 
be  round,  but  they  are  often  stellate,  with  long  processes  ramifying  in  the 
stroma.  Virchow  showed  that  this  structure  is  identical  with  that  of  the 
gelatinous  tissue  which  in  earlier  foetal  life  occupies  the  place  of  the 
subcutaneous  fat,  which  at  birth  is  found  in  the  umbilical  cord,  and  which 
constitutes  the  vitreous  body  of  the  eye.  Myxomata  are  sometimes  found 
in  large  numbers  on  the  nerve-trunks.  Myzo-lipoma  and  myzo-chondrouia 
are  met  with.  Some  polypi  of  mucous  membranes  are  fibro-myzomatous  in 
structiure,  and  also  the  so-called  ''  hydatid  moles ''  of  the  uterus. 

8.  Sarcoma, — ^Virchow  referred  to  the  connective-tissue  series  of  growths 
certain  malignant  tumours,  especially  those  formerly  known  as  "  ence- 
phaloid  "  and  "  m^anotic  "  cancer.  He  grouped  them  with  other  timiours 
of  innocent  character,  or  which  at  most  exhibit  a  tendency  to  return  in  loco 
after  extirpation,  and  he  adopted  for  them  all  the  name  of  sarcoma.  The 
word  Sarcoma,  although  it  dates  back  to  Galen,*  and  had  been  employed 
by  subsequent  writers  down  to  the  time  of  Abemethy,  had  fortunately 
fallen  into  disuse. 

The  cells  of  a  sarcoma  may  be  of  three  kinds : 

a.  Round-cells. — These  vary  in  character  in  different  cases.  Sometimes 
they  are  undistinguishable  from  leucocytes.  Sometimes  they  are  much 
larger,  and  they  are  then  often  exceedingly  delicate,  so  that  the  addition  of 
water  to  a  microscopical  specimen  may  cause  the  disappearance  of  all  but 
the  nuclei,  which  then  seem  to  be  free. 

b.  Spindle-cells, — These  occur  in  the  growths  which  by  French  writers 
had  been  called  fibro-plastic,  and  which  had  in  England  been  recognised 
by  Paget  and  others  as  "  Recurrent  Fibroid."  They  have  an  elongated 
shape,  tapering  gradually  into  a  point  at  each  end,  or  having  their  ends 
prolonged  as  delicate  sinuous  fibres.  Their  nuclei  are  oval,  fusiform,  or 
oat-shaped. 

r.  Giant-cells, — Under  this  name  are  now  described  certain  bodies, 
which,  however,  are  rather  irregular  masses  of  protoplasm  than  cells,  and 
which  contain  round  or  oval  nuclei  to  the  number  of  ten,  twenty,  thirty,  or 
even  more.  From  similar  elements  being  found  in  the  medulla  of  bones, 
especially  during  fcBtal  life,  as  Kolliker  and  Robin  discovered,  they  were 
termed  "  myeloid  cells,"  or  by  French  writers  myiloplaxes.  The  growths 
in  which  they  occur,  and  which  are  comparatively  infrequent,  were  by 
Paget  and  Wilks  described  as  a  special  kind  of  tumour.  Virchow,  however, 
showed  that  such  growths  always  contain  spindle-cells  as  well,  and  therefore 
placed  them  among  sarcomata. 

Beside  thcBC  different  kinds  of  cells,  a  sarcoma  also  contains  blood- 
vessels, which  are  sometimes  so  large  and  receive  so  abundant  a  supply  of 
arterial  blood  that  it  may  pulsate;  indeed,  a  pulsating  sarcoma  has  been 
mistaken  for  an  aneurysm.  The  walls  of  the  smaller  branches  of  these 
vessels  usually  consist  of  spindle-cells  applied  to  one  another  in  such  a  way 
as  to  enclose  a  blood-channel  between  them.  It  is,  therefore,  not  surprising 
that  they  may  allow  blood  to  escape  into  the  substance  of  the  growth,  so  that 

*  Saprw/ia  Itrri  oapKbc  iv  rdtQ  fivgrtipirt  irapd  ^v<rtv  av^i|9iCt  itrri  ii  irapKut/id  n  rai  6 
xoXifirovc.  (SarcoinA  it  fin  nnniitnral  fleshy  (growth  in  the  nrMtrilt,  and  a  polypnt  is  also  a 
kind  of  sareomR.)— 'Gsleni  do  Deform,  medendin.' 
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on  section  the  mass  looks  like  a  mere  clot.  Such  tumours  increase  in  size 
with  extraordinary  rapidity;  and  they  were  formerly  known  as  fungus 
hanuUodes,  a  name  now  almost  forgotten.  In  some  cases  there  are  so  few 
cells  between  the  vessels  that  there  may  be  great  difficulty  in  recognising 
any  new  growth.* 

There  appear  to  be  few  lymphatic  vessels  in  sarcoma,  but  the  cells  of  a 
sarcoma  are  always  surrounded  by  a  stroma  of  connective  tissue. 

The  fact  that  fibres  and  blood-vessels  run  between  the  sarcoma-cells  is 
characteristic,  and  distinguishes  this  group  of  malignant  tumours  from 
those  formerly  confounded  with  them  under  the  common  name  of  cancer. 
Occasionally,  however,  as  Billroth  first  observed,  there  is  a  regular 
alveolar  structure,  like  that  of  carcinoma ;  the  cells  are,  however,  smaller, 
usiform,  and  not  like  epithelium,  and  the  stroma  is  less  abundant  and  firm  ; 
moreover  the  alveoli  do  not,  it  would  seem,  form  branching  tubular 
or  glandiform  passages.  Since  we  have  believed  that  true  cancers  can  arise 
only  from  epithelium,  alveolar  sarcoma  has  acquired  importance,  from 
enabling  pathologists  to  account  for  apparent  exceptions  to  this  rule. 

Still  greater  complexity  is  caused  by  the  combination,  in  the  same 
tumour,  of  different  structures  belonging  to  the  connective-tissue  series, 
such  as  cartilage,  mucous  tissue,  bone  or  fat.  Perhaps  the  occurrence  of 
certain  rare  cases  in  which  a  growth,  ordinarily  innocent,  sets  up  secondary 
tumours  in  distant  organs  may  be  explained  by  the  presence  in  it  of  more 
or  less  numerous  embryonic  cells,  the  diffusion  of  which  by  the  blood-stream 
causes  the  infection.  According  to  this  view  all  such  tumours  are  "  mixed," 
and  should  be  designated  accordingly,  t 

Another  cause  which  modifies  the  appearance  of  sarcoma  is  the  occur- 
rence of  degenerative  changes.  Of  these  caseation  is  the  most  common,  but 
calcification  and  myxomatous  changes  also  occur. 

To  the  naked  eye  sarcomatous  tumours  vary  greatly  in  consistence  and 
in  colour ;  but  there  is  no  constant  relation  between  these  characters 
and  their  histological  structure.  Still,  the  softest  and  whitest  among  them 
— those  which  would  be  termed  "  encephaloid  "  or  "  medullary  " — consist 
rather  of  round-  tlian  of  spindle-cells.  True  cancers  never  have  so  homo- 
ireneous,  white,  glistening  an  appearance  as  is  shown  by  many  sarco- 
mata; and  the  only  cases  in  which  they  are  equally  soft  are  those  in 
which  they  grow  into  the  interior  of  a  free  space,  as  into  the  enlarged  pelvis 
of  a  kidney,  or  into  the  channel  of  a  vein,  where  they  meet  with  scarcely 
any  resistance.     The  giant-celled  sarcomata  are  often  recognisable  without 

*  In  1877  I  uDule  an  autousy  in  tlie  ciise  of  n  lad  aired  fifteen,  who  had  been  nnder 
ilr  Cooper  For»ter*i«  cnre  for  a  ^ractnre  of  the  femur,  which  seemed  clearly  to  have  been 
CAiued  hy  external  violence.  Repair  did  uot  tnke  place,  an  incinion  led  merely  to  the 
escape  of  blood  ;  and  MmputMtion  wbh  followed  by  the  denth  of  the  patient.  I  found  the 
injared  liones  iind  muitcles  soaked  in  blood,  and  at  first  1  hud  no  t<u>«picion  of  there  bein^ 
any  tiimoar  elements.  But  presently  1  noticed  that  the  blood-stKincd  appearance  of  the 
muscles  was  limited  definitely  by  convex  margins ;  and  the  microscope  showed  masses  of 
delicate  spindle-cell  tissue  in  them.  In  the  lun^s  there  were  five  or  six  scattered  secondary 
Dodoles,  the  piic  of  marbles,  and  reddish  in  colour,  projecting?  above  the  level  of  the  pleural 
«arface.  These,  however,  felt  quite  soft ;  and  when  cut  into,  earh  of  them  collnpsed, 
leaving  a  cavity  surrounded  only  hy  n  very  narrow  margin  of  indefinite-looking'  tissue. 
For  further  deiailw  of  this  case  see  *  Guy's  H«»8pitiil  Reports'  for  1880,  p.  17.— C.  H.  V. 

f  In  a  case  at  Guy's  Hospital  fibromata  ot  the  uterus  led  to  the  formxtion  in  the  lungs 
of  similar  prowtlis  in  which  the  unstriped  muscular  fibres  were  as  conspicuous  a.h  in  the 
oterine  tnumurs  themselves.  And  in  another  case,  that  of  an  infant  fifteen  months  old  at 
the  time  of  death,  there  were  in  the  liver,  secondary  to  a  mixed  sarcoma  of  the  neck,  a 
omibiT  of  den8«  flat  button-like  nodules,  which  consisted  almost  entirely  of  well-developed 
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difficulty  at  the  first  glance ;  they  are  blotched,  or  uniformly  tinted  with  a 
dull  pink,  contrasting  here  and  there  with  a  greyish  hue. 

Distribution, — The  primary  seat  of  a  sarcoma  gives  a  good  presumption 
of  its  histological  character.  A  growth  which  starts  in  the  submucous  tissue 
of  the  alimentary  canal,  or  in  one  of  the  solid  viscera,  is  not  likely  to  be 
made  up  of  spindle-cells.  The  fasciculated  sarcomata  belong  to  the  perios- 
teum and  to  the  fasciae.  Giant-celled  sarcomata  arise  usually  in  the  can- 
cellous substance  of  bones,  and  spread  out  the  compact  tissue  over  them. 
They  also  often  appear  in  the  form  of  epulis,  a  growth  projecting  into  the 
mouth  from  the  alveolar  processes  of  the  jaws ;  but  some  of  these  tumours 
are  purely  fibrous. 

Round-celled  sarcoma  may  occur  in  any  connective  tissue,  but  is  most 
common  in  bone,  intermuscular  septa,  corium,  the  testis  and  ovary,  the 
kidney  in  children,  and  the  central  nervous  system — the  brain,  spinal  cord, 
and  retina.  Spindle-celled  sarcoma  grows  from  periosteum  and  fascite, 
submucous  tissues  and  other  fibrous  structures,  and  it  also  occurs  as  a 
mammary  tumour.     Alveolar  sarcoma  has  been  met  with  in  the  skin. 

Sarcoma  is  most  common  in  children  and  young  adults,  and  is  some- 
times congenital ;  "  cancer  "  in  early  life  is  almost  always  malignant  sar- 
coma. They  rarely  occur  as  primary  growths  in  viscera  or  on  mucous 
surfaces,  but  are  frequent  in  bones,  in  joints,  and  in  lymph-glands. 
Secondary  growths  appear  to  follow  the  distribution  of  the  veins,  not  of 
the  lymphatics. 

Malignancy  of  sarcomata, — Among  the  forms  of  sarcoma,  the  *'  degree 
of  malignancy,"  that  is  to  say,  the  likelihood  of  recurrence  after  removal 
and  of  infection  of  distant  organs,  may  be  thus  expressed.  The  least 
malignant  is  the  giant-celled  or  myeloid  sarcoma,  then  the  glio-sarcoma  of 
the  retina,  then  cartilaginous,  then  spindle-celled  sarcoma,  then  the 
melanotic  form,  to  be  presently  noticed,  and  lastly  the  round-celled  sarcoma, 
which  is  malignant  as  the  worst  cancers.  In  fact,  the  sarcomatous 
growths  of  this  variety,  which  one  meets  with  in  the  bones,  kidneys,  and 
intermuscular  spaces  in  infants  and  young  children,  are  more  vascular, 
grow  more  rapidly,  and  are  more  speedily  fatal  than  any  carcinoma  in  an 
adult. 

The  recurrence  of  a  sarcoma  after  removal  is  probably  chiefly  due  to  the 
absence  of  any  fibrous  capsule.  They  never  "  shell  out,"  and  the  tissues 
around  are  infected  with  cells  (or  "  germs  "  or  "  virus ")  far  beyond  the 
apparent  limits  of  the  growth. 

The  fact  that  sarcoma  infects  by  the  blood  and  not  the  lymph  is  no 
doubt  due  to  its  vascularity  and  the  absence  of  lymphatics.  Lymph-glands 
are  rarely  affected  by  secondary  sarcoma.  The  lungs  are  its  most  common 
seat. 

Melanotic  sarcoma. — This  constitutes  the  larger  part  of  what  was 
formerly  known  as  "  Melanotic  Cancer."  Rindfleisch  suspected  that  even 
when  a  pigmented  growth  possesses  an  alveolar  structure  it  is  yet  likely  to 
be  a  sarcoma  of  Billroth's  "  alveolar  "  form.  But  most  pathologists  allow 
that  true  carcinomata  are  sometimes  melanotic* 

As  a  rule,  melanotic  sarcoma  starts  from  some  part  of  the  body  which 
normally  contains  pigment,  generally  from  the  skin  or  from  the  choroid 
coat  of  the  eye,  and  usually  in  the  later  period  of  life. 

*  I)r  Ftigee  examined  one  specimen  (from  the  Mn  of  the  neck)  in  which  the  cMIt 
lining  the  walls  of  the  nWeoli  were  distinctly  columnar  in  form,  and  arranged  side  by  tide 
•o  that  their  epithelial  chamcter  conld  not  be  doahted. 
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A  curious  fact  is  that  the  rectum  sometimes  becomes  the  seat  of  a 
primary  melanotic  tumour.  Grey  or  white  horses,  which  have  a  deficiency 
of  cutaneous  pigment,  are  extremely  liable  to  be  affected  with  a  pigmented 
growth  situated  about  the  anus  or  upon  the  tail. 

When  the  melano-sarcoma  starts  in  the  skin,  it  usually  begins  in  a  pig- 
mented mole;  and  the  histological  type  is  most  often  that  of  alveolar 
Btrcoma,  not  true  carcinoma.  The  appearance  of  numerous  pigmented  moles 
is  not  uncommon  in  elderly  people,  and  is  often  a  warning  that  malignant 
disease  may  be  developing  internally.  The  matrix  of  the  nails  is  another 
oocasional  seat  of  primary  melano-sarcoma. 

It  is  to  be  observed  that  the  distribution  of  pigment  in  melanotic 
tumours  is  exceedingly  capricious.     Whole  nodules  may  be  uniformly  black 
as  ink,  but  perhaps  others  in  the  same  case  are  white  and  medullary, 
Aod  yet  others  may  be  of  a  grey  colour,  or  streaked  or  marked  with  black 
patches  and  lines.     Where  there  is  no  alveolar  structure,  melanotic  sarco- 
mata usually  belong  to  the  spindle-celled  variety.     In  many  instances  they 
are  extremely  numerous,  and  they  may  be  thickly  scattered  in  regions  and 
tissues  which  are  seldom  affected  by  new  growths.     Thus  they  may  be 
found  along  the  course  of  the  intestine,  with  ulcerated  surfaces  projecting 
into  its  interior.     Others  may  be  found  in  the  spleen,  in  the  th3n'oid,  or  in 
the  muscular  substance  of  the  heart. 

Mixed  with  the  tumours  and  nodules  there  are  sometimes  black  spots 
or  patches,  which  look  as  though  they  were  mere  deposits  of  pigment 
without  any  new  growth ;  for  example,  in  the  mucous  membrane  of  the 
stomach,  of  the  renal  pelvis,  and  of  the  bladder.  Liicke,  indeed,  says  that 
a  careful  examination  always  reveals  the  presence  of  cells  in  spots  thus 
affected  ;  but  Thiersch  relates  a  case  of  melanotic  carcinoma  of  the  skin  in 
which  at  certain  points  nothing  could  be  discovered  but  a  diffused  brown 
staining  of  papillae,  the  texture  of  which  was  perfectly  normal. 

From  a  medical  point  of  view  it  is  important  that  pigment  is  often 
excreted  in  the  urine  in   large  quantities,   when  melanotic   growths   are 
present  in  other  organs  than  the  kidneys  or  bladder.*     Urine  so  affected 
may  have  an  olive-green  hue  when  voided ;  it  becomes  darker  on  exposure 
to  the  air,  and  the  addition  of  nitric  acid  turns  it  a  deep  black.     It  may 
throw   down   a  deposit  consisting  partly  of  minute  granules,   partly   of 
rounded  brown  translucent  bodies  resembling  nuclei,  partly  of  casts  of  the 
uriniferous  tubules,  brown  or  black  with  pigment.     The  colouring  matter, 
which  is  known  as  melanin,  can  be  separated  as  a  powder,  and  when  sus- 
pended in  water  it  remains  unchanged  for  years.     Certain  of  the  tumours 
may  be  colourless,  even  in  cases  attended  with  melanuria.     It  therefore 
seems  clear  that  the  pigment  is  originally  manufactured  in  the  substance 
of  the  growths,  and  in  such  large  quantity  that  some  is  reabsorbed  and 
excreted  by  the  kidneys.     It  is  probably  derived  from  haematin,  but  no 
orange  or  reddish-brown  transition  tints  have  been  observed.     The  clinical 
recognition  of  melanuria  may  sometimes  be  of  help  in  the  diagnosis  of  an 
obscure  internal  tumour ;  but  it  must  not  be  confounded  with  the  blacken- 
ing of  the  urine  which  may  appear  when  carbolic  acid,  creasote,  or  tar  in 
any  form  has  been  applied  to  the  skin.     A  still  more  rare  symptom  of 
internal  melanotic  sarcoma  is  pigmentation  of  the  skin.     Dr  Wickham 
Legp  published  a  case  of  this  in  1884  ('  Path.  Trans.,'  vol.  xxxv,  p.  367). 

•  Two  instances  were  brooglit  by  Dr  Faj^ge  before  the  Pathological  Society  in  1876, 

and  it  bid  «w»vSAnrl»  ^"^^un  Avmti^Vu^  by  Siselt  and  by  nt:hpr  fnr<«icrn  writem. 
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The  primary  growth  was  here  a  spindle-celled  melanotic  sarcoma  of  the 
choroid. 

Multiple  sarcoma, — Sarcomatous  growths  in  the  interior  of  the  body 
are  sometimes  accompanied  by  ambiguous  symptoms.  In  certain  instanoes 
the  chief  complaint  of  the  patient  is  pain,  which  may  either  be  fixed  in 
certain  parts  or  widely  diffused,  and  may  vary  in  seat  from  time  to  time. 
Advancing  emaciation  and  anaemia  complete  the  clinical  features  of  the 
disease,  the  nature  of  which  often  remains  obscure  to  the  last.  The  follow- 
ing cases  are  examples. 

In  1880.  a  man,  aged  forty-six,  was  admitted  into  Guy's  Hospital  for  what  was  renrd«d 
as  a  goaty  affection  of  the  right  iiand  and  of  the  left  great  toe.  He  complained  of  paiu 
in  his  right  arm,  in  hoth  shoulders,  in  the  loins,  and  (especially  durinfr  defecation)  in  the 
lower  part  of  the  spine.  He  also  suffered  severely  from  headache.  The  urine  was  at  o»e 
period  albuminous,  and  the  case  was  therefore  regarded  as  one  of  Bright's  disease  of  goaty 
origin.  Subsequently  the  urine  became  normal,  and  some  of  those  who  saw  the  patient  at 
that  time  suspected  that  he  was  exaggerating  his  symptoms.  However,  he  grew  more  and 
more  wasted  and  bloodless,  and  his  pains  become  fixed  in  the  iliac  foas®,  especially  on  the 
right  side.  The  most  careful  search  was  made  for  tumours,  which  it  seemed  could  hardly 
escape  detection  in  so  emaciated  a  subject.  A  few  weeks  before  death  hematuria  occurred, 
and  this  of  course  led  to  the  suspicion  of  primary  malignant  disease  of  the  kidney.  At 
last  he  became  unconscious,  with  rigid  flexion  of  the  right  arm,  and  in  this  state  he  died. 
The  autopsy  showed  that  sarcomatous  growths  had  occurred  to  an  enormous  extent,  hat 
that  there  was  nowhere  any  tumour  discoverable  by  manipulation.  In  each  ilinc  foesa  a 
layer  of  sarcomatous  tissue  was  spread  out  beneath  the  periosteum,  and  there  was  a  large 
quantity  diffused  over  the  surface  and  in  the  interior  of  many  other  bones.  One  tamour» 
which  was  removed,  and  sawn  vertically  through,  had  in  its  cancellous  tissue  many 
rounded  masses  as  large  as  walnuts.  On  the  under  surface  of  the  dura  mater  there  were 
a  number  of  button-like  nodules  indenting  the  brain.  One  kidney  had  two  small  tamoon 
affecting  the  mucous  lining  of  its  pelvis.  The  growth  consisted  of  large  cells  of  the  most 
irregular  form  embedded  in  a  fibrous  matrix. 

Another  case  is  that  of  a  boy,  aged  sixteen,  who  cunie  under  the  writer's  observation 
when  clinical  clerk  to  I)r  Owen  Rees  in  1854.  He  said  that  he  had  been  strong  and 
robust  until  eleven  weeks  before  his  admission,  when  he  began  to  suffer  from  pain,  at  first 
in  the  loins,  and  afterwards  in  the  shoulders  and  limbs.  There  was  great  tenderness  of  the 
whole  surface  of  the  body.  He  had  also  experienced  a  sensation  of  tingling  in  the  area  of 
distribution  of  the  ulnar  nerve  to  each  hand.  He  was  a  very  delicate-looking  lad,  with  a 
clear  complexion,  a  pink  Hush  on  each  cheek,  a  moist  skin,  a  white  tongue,  and  a  pulse  of 
144.  The  first  diagnosis  was  of  subacute  rheumatism  ;  subsequently  of  chronic  infiamma- 
tion  of  the  spinal  membranec.  He  lay  for  about  two  months,  during  which  time  he 
became  emaciated  to  the  most  extreme  degree.  Towards  the  last,  masses  of  enlarged 
glands  could  be  felt  through  the  wallit  of  his  contracted  abdomen.  He  continued  to 
suffer  excruciating  pain  on  the  slightest  movement,  and  there  was  exquisite  tenderness  of 
the  skin.  One  day  he  became  insensible,  and  had  a  (M>nvulsive  attack,  after  which  he 
lived  only  three  hours.  A  large  mass  of  medullary  sarcoma  was  found  in  front  of  the 
spine,  eroding  the  vertebrse,  and  involving  the  nerves  as  they  emerged  from  the  spinal 
canal. 

Sometimes  the  growth  of  multiple  sarcomata  leads  to  a  still  more  rapidly  fatal  illness. 
In  vol.  XXV  of  the  *  Guy's  Hospital  Reports '  are  recorded  certain  cases  which  were 
attended  with  purpura  and  other  htemorrhages  from  mucous  surfaces.  One  of  the  most 
curious  is  that  of  a  man,  aged  twenty-five,  who  was  admitted  in  1879  under  the 
present  writer  for  a  suppos(>d  attack  of  rheumatism.  On  Whit  Monday,  June  2nd,  he 
had  got  wet  through ;  and  from  that  time  up  to  his  admission,  two  months  later,  he  had 
complained  of  pains  in  the  left  shoulder,  in  the  chest,  and  in  the  hips.  He  had  been 
confined  to  bed  for  nine  davs  with  profuse  sweating-;  the  temperature  varied  from  10^  to 
102*3°.  The  skin  hud  an  unpleasant  sour  smell,  and  a  systolic  apex  murmur  was  detected 
on  one  occasion  when  he  sat  up.  He  went  on  well  for  twelve  days,  when  a  purpuric  rash 
came  out  on  the  chest  and  the  abdomen,  hsematuria  occurred,  and  his  exelids  and  his 
scrotum  became  greatly  swollen.  Five  days  later,  on  August  14th.  hedie<1.  At  the  autopsy 
the  scattered  xpots  of  purpura  still  remained  visible.  Some  of  them  were  flat,  but  otliers 
were  slightly  raised  and  indurated,  and  a  few  had  a  central  pale  elevation  with  a  narrow 
ring  of  purple  discoloration  around  it.  These  proved  to  consist  of  sniall  round  or 
irregular  cells  infiltratincr  the  little  lobules  of  subcutaneous  fat.  In  the  kidneys  there 
were  several  white  or  pinkish  sarromatous  nodules.  In  the  csecnm  and  adjacent  part  of  the 
ileum  there  was  what  appeared  to  be  the  primary  growth,  a  homogeneous-looking  yellow 
mass,  of  considerable  thickness,  involving  all  the  intestinal  coats. 
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A  tecond  case  occurred  in  a  patient,  aged  thirty-eight,  under  Dr  Moxon  in  1877.    Up 

to  five  week*  before  admission  he  had  alwnys,  he  said,  been  a  strong  man.     He  then 

"^  caught  cold  from  being  exposed  to  drangbtn."    After  this  he  suffered  from  pains  in  the 

Wck,  legs,  arms,  and  chest,  chiefly  in  the  joints,  and  flying  from  one  joint  to  another. 

Five  days  before  he  came  into  hospital  he  was  attacked  with  severe  pain  in  the  back, 

HKinaturiM  set  in,  and  purpuric  spots  caine  out  on  the  neck,  the  groins,  and  the  legs. 

Afterwards  be  had  epistaxis,  his  gums  became  sore  and  bled.     His  tempers ture  had  been 

tskcB  before  admission,  and  was  found  to  range  from  100°  upwards.     On  admission  he  was 

nscfa  blaoebed  and  extremely  weak,  with  no  perceptible  pulse.     The  nose  begun  to  bleed 

slaoft  iiiiniediately,  and  on  the  following  morning  he  died.     The  kidneys  were  found  to 

eootsin  a  large  number  of  white  tnmouri<,  and  there  was  in  the  ri};ht  vesicula  seminalis  a 

Inn  growth,  to  which  they  were  apparently  secondary. 

A  third  case  was  that  of  a  man,  aged  twenty*eight,  admitted  under  the  care  of  Sir  Samuel 
Wilkt  in  1872.  He  said  that  for  some  weeks  he  had  suffered  from  hesdache  and  neuralgia, 
thtt  his  teeth  had  been  loose  and  {tainful,  and  that  his  gums  had  been  spongy  and  had  bled. 
For  ten  days  he  had  been  suffering  with  severe  pains  in  the  elbow*,  the  knees,  and  the 
•iioalders,  but  these  seemed  to  be  diminishing  in  intensity.  He  was  an  aniemic  man,  with 
■  brown  tongue,  foul  breath,  and  teeth  and  gums  caked  with  dry  blood.  His  puL*e  was 
12S,  his  temperature  100*2°,  his  rfspirations  28.  His  gums  and  his  nose  continued  to 
bleed,  and  eight  days  after  his  admission  purpuric  spots  appeared  on  the  nbdomen.  On 
the  following  day  he  died.  A  whitish  firm  growth  was  found  in  the  anterior  mediastinum, 
pobably  affecting  the  thymus;  and  there  wbs  a  large  quantity  of  a  similar  miiterial  in  the 
nbseroos  tissue  of  the  peritoneum  and  in  the  mesentery. 

A  fourth  caae,  somewhat  like  the  others,  occurred  in  Februar}*,  1876.  The  patient,  a 
bsnk  clerk,  aged  twenty-five,  said  that  he  had  got  very  cold  about  a  fortnight  before 
CbriitsDas,  1875 ;  for  three  days  he  was  chilled  through,  and  he  was  never  well  afterwards. 
His  temperature  was  101°.  His  mouth  and  his  tongue  were  stained  with  blood,  his  gums 
sere  slightly  spongy,  and  he  had  purpuric  spots  on  the  legs,  it  appeared  that  he  was  not 
in  the  habit  of  eating  any  vegetables,  and  the  disease  was  supposed  to  he  scorbutous. 
But  he  rapidly  grew  extremely  imieniic  and  feeble,  haemorrhage  from  the  bowels  set  in,  the 
Ijmph-glands  in  various  regions  of  the  body  became  enormouhly  large,  and  at  the  end  of  a 
few  months  he  died.     There  was  no  autopsy. — C.  H.  F. 

Different  views  may  be  taken  as  to  the  relation  between  the  symptoms 
which  presented  themselves  in  these  various  cases,  and  the  underlying 
malignant  disease.  It  may  be  that  the  purpura,  the  spongy  state  of  the 
gums,  the  epistaxis,  the  fever,  and  the  rheumatoid  pains  are  mere  results  of 
a  profound  alteration  of  the  blood,  analogous  to  that  which  exists  in  Idio- 
pathic Ansmia,  in  splenic  Leuchsemia,  or  in  Scorbutus.  Another  possible 
explanation  of  the  purpura  may  be  that  a  minute  development  of  sarco- 
matous tissue,  with  vessels  made  up  of  embryonic  cells,  occurs  at  each  spot 
which  is  the  seat  of  an  effusion  of  blood  ;  or,  perhaps,  that  sarcomatous 
cells  become  adherent  to  the  capillary  walls,  and  produce  softening. 

In  other  instances,  somewhat  less  obscure  at  the  bedside,  the  diffused 
development  of  sarcomatous  growths  is  indicated  by  other  symptoms.  One 
is  the  formation  of  nodules  in  and  beneath  the  skin,  which  can  be  felt  and 
seen.* 

In  1876,  Dr  Moxon  had  a  patient  under  his  care  in  whom  the  chief  sym- 
ptom was  wasting  until  sarcomatous  nodules  appeared  in  and  beneath  the 
skin  of  the  chest  and  of  the  limbs,  and  cleared  up  the  diagnosis. 

Another  symptom  of  the  formation  of  multiple  sarcomata,  especially 
when  they  affect  the  skeleton,  is  a  gradual  enlargement  of  certain  bones. 
In  one  of  the  above  cases  the  calvaria  was  found  to  be  very  thick,  and  its 

*  Such  nodules,  indeed,  were  present  in  the  last  case  of  the  bank  clerk,  but  were  supposed 
to  be  wwllutcnm  ftbrotum.  It  would  be  possible  to  guard  against  ii  fimilar  error  in  the 
future  by  remembering  the  peculiar  discoid  shape  of  molluscous  growthe,  which  generally 
have  a  fiat  under  and  a  convex  upper  surface.  Another  case  whs  believed  to  be  sarcomata, 
until  at  the  autopsy  the  subcutaneous  tumours  were  proved  to  be  cysticerci.  Their  real 
nature  might,  however,  have  been  recognised,  if  one  had  thought  of  it,  by  their  peculiar 
shape  and  size;  they  were  firm  elliptical  bodies,  very  like  a  French  olive  in  outline,  but 
wmi»«k*f  m^ — "—       tf^    n    P 
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whole  substance  was  homogeneous  and  opaque ;  the  bodies  of  the  vertebrae, 
the  ribs,  and  one  side  of  the  pelvis  were  also  found  to  have  their  cancellous 
tissue  converted  into  a  dense  material.  Similar  changes  were  observed  in 
two  instances  recorded  by  Dr  Goodhart  in  vol.  xxix  of  the  'Pathological 
Transactions;'  and  Dr  Cayley  relates  in  the  same  volume  the  case  of  a 
man  who  came  under  treatment  for  chronic  enlargement  of  the  lower  jaw ; 
his  left  clavicle  was  also  much  thickened,  and  both  tibi»  curved  forwards. 
This  patient  died  of  malignant  disease  of  the  lung  and  of  the  liver. 
The  most  remarkable  instances  are  those  which  were  brought  by  Sir  James 
Paget  before  the  Royal  Medical  and  Chirurgical  Society  in  1876,  und^  the 
name  of  ''  Osteitis  deformans."  Here  diffused  osseous  change  seemed  to 
precede  the  development  of  any  local  tumour  by  many  years. 

We  may  compare  this  non-malignant  overgrowth  of  bones  and  the 
ultimate  development  of  malignant  tumours,  with  the  white  patches  of  the 
tongue  which  terminate  in  cancer,  or  with  the  freckles  and  vascular  changes 
in  the  skin'  which,  after  a  long  course,  end  in  malignant  growth,  as 
described  by  Kaposi.  Pathologically  we  must  regard  the  innocent  and 
malignant  stages  of  each  disease  as  distinct.  But  from  a  clinical  point  of 
view,  it  is  important  to  keep  before  one  the  significance  of  a  thickened 
tibia  or  clavicle  in  an  obscure  case,  that  may  possibly  be  one  of  sarcomatous 
growth  ;  and  it  may  be  important  in  diagnosis  that  a  pati^iit's  hat  has 
become  too  tight  for  him,  or  that  his  chin  is  projecting,  his  arms  drooping, 
and  his  legs  bowed  outwards.* 

II.  Nbw  Growths  op  Epfthblial  Ttpb. — As  already  remarked,  we  owe  to 
Virchow  the  important  doctrine  that  the  "  cancer-cell,"  which  was  generally 
believed  to  be  heterologous,  i.  e.  unlike  any  of  the  elements  of  the  healthy 
body,  is  really  identical  with  the  cells  of  epithelium.  He  explicitly  pointed 
out  this  fact  in  a  paper  in  the  first  volume  of  his  *  Arohiv,'  published 
in  1847  ;  and  at  the  same  time  he  indicated  the  region  in  which  the  most 
perfect  representatives  of  cancer-cells  are  to  be  found,  namely,  upon  the 
mucous  surface  of  the  ureters  and  of  the  bladder,  especially  in  infants. 

Unfortunately,  Virchow  did  not  carry  out  his  usual  method  of  nomen- 
clature, and  stamp  with  Lis  authority  the  practice  of  applying  the  term 
"  epithelioma  "  to  all  tumours  of  epithelial  structure.  The  word  had  been 
previously  and  is  still  often  used  to  denote  the  variety  of  cancer  called 
ceratoid  (v.  infra,  p.  93).  At  present  "  Epithelioma "  is  very  generally 
employed,  in  the  wider  sense  which  naturally  belongs  to  it. 

Epithelial  growths,  however,  are  not  all  cancerous.  There  are  certain 
innocent  forms  which  bear  the  names  papilloma  and  adenoma.  These 
bear  the  same  relation  to  one  another  which  an  intestinal  villus  does  to  a 
Lieberkiihn's  tubule.     The  former  consists  of  a  solid  protrusion  outwards 

*  The  occurrence  of  many  sarcomnta  in  the  same  patient  does  not  appear  to  be 
infective — they  are  maltiple  rather  thnn  malisrnant.  Not  only  is  it  often  impossible 
to  discover  any  one  jfrowth  which  can  be  reg^arded  as  standing  towards  the  rest  in  the 
relation  of  primary  to  secondary ;  but  the  tumours  themselves  may  fail  to  present  Virchow*s 
first  indication  of  malignancy,  that  of  "  local  prosrression  "  without  respect  to  the  natural 
oonfiiruration  of  the  parts  affected.  For  instance,  a  sarcoma  of  an  undescended  testis, 
weighing  eight  pounds,  had  on  its  outer  nide  a  detached  piece,  bearing  the  very  same 
relation  to  it  in  position  and  in  size  which  the  epididymis  has  to  the  healthy  organ.  In 
another  case  one  ovary,  although  of  normal  shape,  was  of  about  twice  the  length  of  the 
opposite  ovary,  and  its  substance  wa^  opaque,  white,  and  made  up  of  rounded  •arcomatons 
cells.  It  is  perhaps  worthy  of  notice  that  in  young  adults  who  die  of  ssrcomatoos  growths 
the  thymus  is  often  found  to  be  persistent,  if  not  rejuvenescent. — C.  H.  F. 
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o!  mucous  membrane  or  of  skin,  upon  which  epithelial  cells  are  arranged  ; 
the  latter  is  a  hollow  inversion  of  mucous  membrane  or  of  skin,  with  an 
epithelial  lining. 

1.  Papilloma. — Of  this  we  have  examples  in  common  cutaneous  warts, 
ind  in  the  homy  growths  which  are  sometimes  seen  upon  the  face,  neck,  or 
chest.  Another  common  variety  occurs  as  warts  on  the  genital  organs, 
tnd  a  fourth  as  condylomata  and  mucous  patches  ;  these  will  be  mentioned 
imoDg  diseases  of  the  skin.  Yet  another  form  is  sometimes  met  with  in  the 
Itrpi,  especially  at  an  early  period  of  life.  Lastly,  there  is  an  affection  to 
which  the  vesical  mucous  membrane  is  liable,  and  which  is  known  as 
"  villous  tumour "  of  the  bladder.  It  consists  in  the  formation  of  long, 
soft,  branched  filaments,  each  containing  a  vascular  loop,  and  covered  with 
epithelial  cells.  This  kind  of  new  growth  does  not  spread  to  lymph-glands, 
Dor  produce  secondary  nodules  in  distant  parts;  but  in  some  cases  the 
resemblance  to  the  structure  of  a  cancer  is  very  close. 

2.  Adenoma, — Of  this  form  of  tumour  (which  resembles  true  gland 
tinue,  not  that  of  a  lymph-gland)  we  find  examples  in  both  the  sebaceous  and 
the  sudoriparous  glands.  Upon  mucous  membranes  the  most  common 
adenoma  appears  a*s  "  polypi,"  growing  from  the  intestine,  the  cervix  uteri, 
or  the  nasal  fossa.  In  the  breast  adenoma  or  ^'  adenocele,"  the  ''  chronic 
mammary  tumour  "  of  Sir  Astley  Cooper,  very  frequently  occurs.  They  are 
also  met  with  as  encapsuled  small  tumours  in  the  liver. 

3.  Carcinoma  or  malignant  epithelioma. — Carcinoma  often  combines 
the  anatomy  of  a  papilloma  with  that  of  an  adenoma.  In  the  skin  it  may 
begin  in  a  growth  resembling  a  wart ;  many  cancers  of  the  stomach, 
of  the  colon,  and  of  the  gall-bladder  jM-esent  abundant  villous  processes ; 
and  in  the  os  utm,  one  of  the  commonest  forms  of  cancer  combines  a 
glandular  deep  structure  with  a  superficial  papillomatous  or  ''  cauliflower 
growth." 

a.  Ordinary  carcinoma  {alveolar  cancer ;  glandular  cancer :   cylinder- 
epithflial  cancer;   malignant  adenoma), — The  innocent  adenoma  consists 
of  tubules  or  acini  or  ducts,  precisely  like  those  of  the  gland  in  which  it 
ariaes,  except  that  there  is  no  secretion  formed,  and  no  channel  for  its  escape 
if  it  were.     Malignant  adenoma  consists  of  a  more  or  less  developed  and 
more  or  less  vascular  fibrous  stroma,  provided  with  lymphatics  as  well  as 
blood-vessels,  and  of  lai^  nucleated  cells  of  various  forms,  but  all  of  the 
epithelial  type  as  distinguished  from  the  cells  of  connective  tissue  and  the 
leucocytes  of  lymph  blood  and  pleuro-peritoneal  cavities.     These  epithelial 
cells  are  contained  in  "  alveoli,"  as  seen  in  transverse  sections,  which,  how- 
ever, when  the  tissue  is  reconstructed  by  sections  in  various  directions  are 
found  to  be  not  closed  cavities  filled  with  irregular  cells,  but  tubules  and 
acini  lined  with  them — in  fact,  glandular  tissue.     But  the  cells  are  not  so 
regular  in  shape  and  are  not  so  regularly  arranged  as  in  a  normal  gland  or 
an  innocent  adenoma. 

In  soft,  rapidly  growing  cancers,  the  interalveolar  stroma  is  occasionally 
found  to  consist  of  spindle-cells.  Otherwise  the  softness  or  hardness  of  a 
carcinoma  depends  chiefly  upon  the  proportion  between  the  amount  of 
stroma  and  the  size  of  the  alveoli.  In  many  instances  the  substance  of  the 
growth  is  as  easy  to  break  down  as  that  of  a  healthy  spleen,  or  even  of  a 
spleen  from  a  case  of  fever ;  and  then  one  finds  that  the  alveoli  are  large 
and  that  their  walls  are  made  up  mainly  of  blood-vessels,  with  but  little 
fihroufi   tissue.      This    is    the    "  soft,"    "  medullary,"    or    "  encephaloid '' 
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caucer  of  the  older  pathologists.  Sometimes  it  is  so  hard  as  to  be  spoken 
of  as  •  stony;"  the  microscope  then  shows  that  it  consists  almost  entirely 
of  interlacing  dense  white  bands,  the  alveoli  being  very  small,  and  perhaps 
so  few  in  number  that  their  presence  may  easily  be  overlooked.  It  is  to 
such  growths  that  the  old  name  of  **  scirrhus "  was  applied.  They  are 
commonly  slow  in  their  course ;  and  they  contract  and  shrink  so  much 
that  their  general  appearance  is  often  that  of  a  cicatricial  relic,  rather  than 
of  a  tumour :  and  if  they  occupy  the  wall  of  a  canal  (such  as  the  intestine 
or  the  common  bile-duct)  they  are  apt  to  narrow  it  by  forming  a  dense 
rinjr. 

There  are,  however,  all  gradations  between  hard  and  soft  cancer,  and  it 
is  not  well  to  make  much  of  what  is,  after  all,  no  essential  distinction.  On 
the  whole,  the  soft,  vascular  cancers  are  more  acute  in  their  course.  They 
are  most  frequent  in  the  stomach  as  primary  and  in  the  liver  as  secondary 
growths.  As  a  rule,  the  hard  fibrous  cancers  grow  more  slowly,  reproduce 
less  abundantly,  and  are  less  unlikely  to  shrink  and  shrivel.  They  are 
more  common  as  primary  growths  in  the  breast  and  as  secondary  jrrowths 
in  the  lymph-glands.  The  stomach,  large  intestine,  and  uterut*  offer 
examples  of  both  forms.  The  hard  contracting  form  of  scirrhus  (cancer 
atrophicus)  sometimes,  though  unhappily  very  rarely,  crumbles  away  with- 
out ulceration,  and  at  last  undergoes  spontaneous  involution,  leaving  a 
dense  puckered  mass  of  scar-tissue.  The  writer  once  saw  this  in  a  woman 
suffering  from  cancer  of  the  breast,  who  for  years  attended  among  Mr 
Bryant's  out-patients  at  Guy's  Hospital,  and  at  last  was  thus  cured. 

Another  form  that  the  hard  variety  of  cancer  takes  is  to  spread  as 
an  indurating  infiltration  of  the  skin,  almost  like  sclerodermia,  without  any 
distinct  tumour.  The  writer  saw  a  remarkable  example  of  this  disease 
under  Professor  Velpeau's  care  at  La  Charity,  in  Paris,  in  1864,  spreading 
from  the  breast.  He  had  previously  described  it  as  "  squirrhe  en  cuirasse." 
(See  plate  v  in  Sutton's  '  Tumours.') 

How  far  the  alveolar  walls  and  stroma  of  carcinoma  are  a  new  forma- 
tion, there  is  still  some  uncertainty ;  and  perhaps  different  cases  differ  in 
this  respect.  The  analogy  of  keratoid  carcinoma,  to  be  presently  described, 
suggests  that  they  may  be  made  up  of  pre-existing  tissue-elements,  modified 
in  their  arrangement  by  the  pressure  of  the  masses  of  epithelial  cells 
which  are  in  contact  with  them  on  all  sides.  On  the  other  hand,  it  is 
certain  that  in  growing  cancers  the  alveolar  walls  generally  contain 
numerous  leucocytes,  from  which  a  new  fibrous  tissue  may  be  developed. 
As  Waldeyer  remarks,  when  a  carcinoma  spreads  in  the  interior  of  a 
thrombus  within  the  channel  of  a  vein,  its  alveoli  can  be  nothing  else  than 
new  formations.  It  is  in  cases  of  this  kind,  however,  that  the  alveoli  are 
sometimes  ill  marked. 

Externally,  cancerous  tumours  are  distinguished  by  their  having  no 
defined  margin,  by  a  white,  yellowish  or  pinkish  colour,  and  by  the 
more  important  character  of  infectiveness,  shown  by  secondary  nodules  in 
the  lymph-glands,  lungs,  or  liver.  If  the  cut  surface  of  such  a  growth  is 
squeezed,  or  scraped  with  a  knife,  the  cell-masses,  with  more  or  less  of  an 
albuminous  fluid,  escape,  forming  what  has  long  been  known  as  the 
"  milky  "  or  "  cream-like  "  cancer-juicty  or  appearing  as  a  soft,  curdy,  solid 
substance.  The  cell-masses  themselves — the  '^  cancer  bodies y*  as  Waldeyer 
called  them — ^may  sometimes  be  drawn  out  entire  from  two  or  more  alveoli, 
so  as  to  have  a  branching  or  reticulated  appearance. 
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i5>yr/a/  forms, — ^In    1852   Bidder,   of   Dorpat,   described    in    *  Mliller's 

Archiv'  a  case  in  which  the  cells  of  a  soft  cancer  of  the  pylorus  were 

identical  with  those  of  columnar  epithelium.     Many  other  instances  of  the 

urne  kind  have  since  been  recorded  under  the  title  of  '*  cylinder-celled  "  or 

•*  columnar-celled  epithelioma.''     This  form  of  glandular  tumour  occurs  in 

the  stomach  and  intestines,  from  the  cardia  to  a  short  distance  from  the 

tnus,  in  the  biliary  passages  and  gall-bladder,  and  (according  to  Cornil  and 

Banvier)  in   the  nasal  fossee,   the  body  of  the  uterus,   and   the  ovaries. 

Secondary  nodules  may  occur  almost  anywhere :   Dr  Fagge  recorded  them 

in  the  liver  and  the  brain,  and  they  have  also  been  found  in  the  lungs  and 

ill  the  bones.     A  primary  columnar-celled  cancer  forms  an  irregular  shallow 

nicer  with   a   soft,   raised,   slightly   projecting  border.     It   may  yield   an 

abundant  juice,  fuU  of  the  columnar  cells,  which  are  often  still  laterally 

coherent.     A  Uiin  section  generally  shows  that  they  are  regularly  arranged 

■    iroond  the  borders  of  long-branching  channels  or  alveoli.     But  they  may  be 

m    polymorphous,  and  there  are  transitions  between  this  and  other  forms  of 

I     oineer.     Moreover,  primary  growths  give  rise  to  secondary  growths  of  the 

'     common  alveolar  type. 

Duct  cancer  is  also  known  as  columnar  carcinoma.  It  is  a  malignant 
qpithelial  growth  in  which  the  oells  are  columnar  or  cylindrical  in  shape. 
and  repeat  the  stiructure  not  of  glandular  alveoli  but  of  ducts.  It  is  found 
in  the  gall-bladder  and  gall-ducts  and  in  the  breast. 

h.  Sffuamous  carcifwma.* — This  was  the  form  of  growth  which  was  for- 
merly known  by  the  inappropriate  name  of  "  Epithelioma,"  originally 
g^ven  to  it  by  Hannover,  of  Copenhagen,  in  1852,  and  still  used  by  surgeons, 
mnd  it  is  also  known  as  epithelial  cancer — another  unfortunate  name^ 
since  all  cancer  is  an  epithelial  growth.  Many  French  writers  and  the  late 
Dr  Husrhes  Bennett,  following  Lebert,  called  it  "  cancroid."  A  better  term 
is  that  used  by  some  German  pathologists — epidermoid  cancer. 

In  this  form  of  new  growth  the  cells  imdergo  a  chemical  change  of  the 

protoplasm  into  keratin,  as  in  the  cornif action  of  the  superficial  layers  of 

the   epidermis.     The  homy  oells  of  the  cancer  nodules  are  pressed   into 

globular  masses,  more  or  less  laminated  in  structure,  but  often  having  a 

transparent  centre,  which  looks  like  a  single  large  cell.     These  masses  were 

called  by  Lebert  "  epidermic  globes."     In  this  country  they  are  compared 

to  **  birds'  nests,"  by  the  German  pathologists  to  pearls  or  onions  (Epithel- 

kugeln,   Perlkasten,   Zwiebeln).      These  masses   in   themselves   afford   no 

proof  of  the  presence  of  a  malignant  new  growth.     On  the  contrary,  they 

may  be  found  in  lupus,  in  the  hypersemic  borders  of  cicatrices,   and  in 

sebaceous    tumours    (Cholesteatoma,    Margariten-Gresohwulst).     But    when 

seen  in  an  infective  tumour  they  show  it  to  be  not  merely  a  carcinon^a,  but 

one  which  has  its  origin  either  in  the  skin  or  in  some  mucous  membrane 

having  a  squamous,  laminated  epithelium. 

This  form  of  cancer  is  most  frequent  about  the  orifices  of  the  body. 
The  mucous  membranes  upon  which  it  may  occur  are  those  of  the  mouth, 
pharvni,  larynx,  and  oesophagus,  the  lower  part  of  the  rectum,  the 
urethra  and  bladder,  the  vagipa  and  os  uteri,  and  the  glans  penis.  On 
the  surface  of  the  skin  it  is  most  characteristic  in  the  scrotimi,  where  in 
England  it  used  to  form  the  commonest  form  of  "  chimney-sweep's  cancer."^ 
It  occasionally  affects  the  scars  of  lupus  or  other  ulcers.     In  many  of  these 

*  Syaojyau. — Keratoid,  epidermic,  epithelial,  flat-celled,  homy  cancer;  epithelioma^ 
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situations,  however,  it  is  coinmoa  to  meet  with  growths  which,  from 
the  presence  of  homy  globes  deserve  the  title  of  keratoid  carcinoma,  yet 
contain  the  globes  in  small  numbers,  and  in  their  general  appearance  and 
structure  approximate  to  the  ordinary  form  of  cancer.  Such  transitional 
varieties  are  met  with  in  the  bladder,  and  they  are  common  in  the  cenrii 
uteri.  In  the  oesophagus  they  become  more  frequent  from  the  pharynx 
downwards,  until  at  the  cardiac  orifice  of  the  stomach  comification  in  the 
cancer-bodies  ceases  altogether,  and  is  replaced  by  purely  glandular  carci- 
noma.* 

The  keratoid  form  of  cancer  infects  the  lymph-glands  which  correspond 
with  its  primary  seat,  and  is  less  frequently  carried  to  distant  parts  by  the 
blood-stream,  than  glandular  cancer  or  than  sarcoma. 

In  the  more  characteristic  cases  of  keratoid  carcinoma,  the  material 
which  can  be  scraped  or  squeezed  from  the  cut  surface  of  the  growth  is  firm 
and  granular  looking,  like  the  secretion  of  a  sebacous  gland.  The  ''  cancer- 
bodies  "  often  come  out  in  the  form  of  long  worm-like  masses. 

Histologically,  keratoid  carcinoma  differs  from  common  cancer  in  some 
other  respects  as  w^ell  as  in  containing  the  "  globes  "  or  "  birds'  nests."  Not 
infrequently  some  of  the  cells  have  prickle^dges.  Another  peculiarity 
is  that  the  "  cancer-bodies "  are  much  more  plainly  seen  to  form  con- 
tinuous branching  processes  which  grow  more  or  less  vertically  downward* 
from  the  surface,  penetrate  the  deeper  structures  and  push  them  aside. 
Indeed,  in  its  t3rpical  forms  keratoid  carcinoma  may  be  said  to  present  no 
definite  alveoli.  The  matrix  that  intervenes  between  the  different  cancer- 
bodies  is  commonly  full  of  leucocytes. 

It  has  now  been  clearly  proved  that  the  so-called  "  Rodent  ulcer,''  which 
occurs  chiefly  on  the  face  of  persons  advanced  in  life,  and  which  is  charac- 
terised clinically  by  its  very  slow  course,  is  only  a  variety  of  keratoid 
carcinoma.  It  is  the  least  malignant  of  all  cancers,  and,  except  from  ita 
histology  and  incurability,  would  not  be  oalled  a  cancer,  for  it  never  affects 
the  lymph-glands  or  internal  organs. 

c.  Colloid  carcinoma.-f — ^The  meet  aberrant  form  of  cancer  is  that 
known  as  colloid.  At  first  sight  no  one  would  take  the  soft,  trembling* 
translucent  maasee  which  characterise  this  form  of  new  growth  for  cancer 
at  all.  But  histological  investigation  shows  that  they  are  essentially 
epithelial  and  alveolar  in  structure,  that  tliey  invade  surrounding  ofrgana, 
and  that  they  reproduce  themselves  in  distant  oiigans.  The  epithelial 
cells  are  swollen  into  glistening,  structureless  globes;  and  it  is  only 
towards  the  centre  of  some  of  the  alveoli  that  a  few  unaltered  cells  may 
stiU  remain  visible. 

Most  pathologists  regard  these  colloid  growths  as  a  mere  degeneration 
of  carcinoma,  either  of  the  ordinary  glandular  or  of  the  above-described 
columnar  type.  But  this  view  is  not  without  difficulty,  for  it  does  not 
explain  why  colloid  degeneration  does  not  affect  similar  squamous  cancers 

*  Another  proof  of  the  close  relation  between  the  two  forms  of  cancer  is  sometimes 
afforded  by  an  examination  of  the  structure  of  the  secondary  nodules  from  a  case  in  which 
the  primary  {growth  is  keratoid.  In  some  instances  a  nodule  in  the  kidney  or  in  the  lan^ 
will  present  homy  laminated  globes  (birds'  nests)  as  well  formed  as  those  in  the  origimS 
seat  of  disease  in  the  tongue  or  oesophaf^us;  but  in  a  cHse  of  keratoid  cancer  of  the  lip  in 
which  the  cervical  glands  contained  typical  globes  or  pearls,  some  large  secondary  masses 
in  the  liver  had  more  the  structure  of  a  glandular  carcinoma,  the  indications  of  comifae* 
tion  of  the  cells  being  slight  and  imperfect. — C.  H.  F. 

t  %jiosjfm#.— Carcinoma  alveolare,  gelatinosum,  reticuUre. 
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or  sarcomata  or  innocent  tumours.     The  mucoid,  gelatinous  or  mjromatous 
degeneration  of  some  fibroid  growths  is  a  different  thing,  and  even  this 
myxomatous  tissue  may  be  a  primary  formation.     Again,  the  locality  of 
odloid  cancer   is   peculiar,   and   in  some   cases   ihe   colloid   character   is 
a{i|»arently  present  from  the  beginning.     Lastly — and  this  perhaps  is  the 
most  important  argument, — secondary  growths  reproduce  the  colloid  struc- 
ture, whereas  the  metastases  of  other  forms  of  cancer  repeat  the  primary 
itructure,  but  not  the  caseous  or  fibrous  or  hsemorrhagic  degenerations. 

Colloid  material  differs  from  mucus  in  not  being  precipitated  or  ren- 
dered opaque  by  acetic  acid,  and  also  in  containing  sulphur.  It  closely 
resembles  the  mucilaginous  contents  of  thyroid  cysts.  There  can  be  no 
doubt  that  much  of  this  colloid  material  is  a  new  formation,  not  degenerated 
eell-proteid,  for  the  alveoli  have  so  enormously  increased  in  size  that  they 
ire  often  visible  to  the  naked  eye. 

The  primary  growth  is  usually  found  in  the  stomach  or  intestine,  and 
huge  masses  sometimes  fill  the  abdomen.  Colloid  cancer  is  very  rare  else- 
where  than  in  the  abdomen,  but  occasionally  affects  the  breast. 

LocalUy  of  cancerous  growths  generally, — Cancer  of  whatever  kind  only 
occurs  as  a  primary  growth  on  epithelial  surfaces;  never  in  connective 
tissues,  muscle,  or  nervous  organs.  This  important  generalisation  we  owe 
to  Waldeyer. 

Squamous  carcinoma  is  confined  to  the  epidermis  and  the  similar  flat 
tesselated  epithelium  of  mucous  membranes.  It  may  be  found  on  any  part 
of  the  integument,  and  is  common  on  the  glans  penis,  the  scrotimi, 
the  vulva,  and  the  anus.  It  is  still  more  common  on  the  lower  lip  and 
tongue  (particularly  in  men),  and  is  not  infrequent  in  the  fauces,  the 
larynx,  the  pharynx,  and  the  oesophagus.  It  is  also  found  in  the  urethra, 
bladder,  and  pelvis  of  t^e  kidney.     It  often  begins  as  a  papilloma. 

Ordinary  alveolar,  glaixdular,  or  spheroidal-celled  cancer  is  most 
common  in  the  stomach  and  rectum  in  both  sexes,  and  in  the  female 
mammary  gland  and  cervix  uteri.  It  is  less  frequently  met  with  in 
the  colon,  and  is  extremely  rare  in  the  small  intestine.  It  is  common  in 
the  head  of  the  pancreas,  in  the  gall-bladder  and  passages,  and  is  met  with 
in  the  kidney  and  bladder,  in  the  thyroid  and  the  adrenal  bodies.  It  is 
not  uncommon  in  the  testis,  though  many  '*  malignant  sarcoceles  "  are  now 
found  to  be  really  sarcomata. 

Colloid  cancer,  aa  above  stated,  is  almost  exclusively  confined  to  the 
•tomach,  peritoneum,  and  abdominal  organs. 

Primary  cancer  is  extremely  rare  in  the  liver,  the  trachea,  and  the 
lungs.  It  never  occurs  in  the  heart,  the  brain  and  cord,  the  spleen  and 
lymph-glands,  the  bonea  or  serous  membranes. 

Secondary  cancer  is  most  common  in  the  lymph-glands,  the  liver,  and 
the  lungs,  and  in  serous  membranes ;  but  it  also  occurs  in  the  kidneys, 
the  heart,  and  the  bones. 

On  the  whole  it  may  be  said  that  the  organs  which  are  the  favourite 
teat  of  primary  cancer  are  very  rarely  invaded  by  secondary  growths,  and 
that  those  which  are  most  often  infected  are  themselves  very  rarely  the 
source  of  infection. 

We  shall  see  in  describing  cancer  as  it  affects  the  various  organs  of  the 
body  how  very  much  its  local  characters  differ,  so  that  cancer  of  each  has 
to  be  separately  described. 
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Histogenesis  of  cancer, — The  limitation  of  primary  carcinoma  to  the 
skin  and  mucous  membranes,  i,  e,  to  the  epiblast  and  hypoblast,  and  the 
glands  developed  from  them,  has  been  now  fully  established,  although  there 
are  a  few  positive  exceptions  which  are  hard  to  explain  away  and 
although,  as  we  have  seen,  some  epithelial  surfaces  are  very  seldom  thus 
affected.* 

That  leucocytes  are  unable  of  themselves  to  produce  epithelium  it 
evident  by  the  healing  of  wounds  and  ulcers  from  the  margins,  and  by  the 
success  of  Reverdin's  practice  of  transplanting  cutiole. 

Elebs,  however,  supposed  there  might  be  an  '^  epithelial  infection  *'  or 
*'  spermatic  influence,''  by  which,  for  example,  in  a  healing  uloer  the  rete 
mucosum  of  the  skin  at  its  margin  might  convert  the  cells  of  the  adjacent 
granulation  into  epithelial  cells. 

In  1867  Koster  propounded  the  view  that  the  cells  of  cancerous  growths 
m  the  skin  are  formed  from  the  endothelia  of  lymph-channels.  This  view, 
however,  has  also  met  with  little  support.  Virchow's  doctrine  had  much 
more  foundation,  namely,  that  cancer  grows  in  the  living  connective-tissue 
cells  of  organs ;  but  this  also  must  be  now  abandoned,  and  the  direct  and 
immediate  derivation  of  carcinoma  from  epithelium  which  was  maintained 
by  Waldeyer  is  now  universally  accepted. 

Secondary  tumours  agree  in  structure  not  with  the  organ  or  tissue  in 
which  they  are  found,  but  strictly  with  the  primary  growth.  We  must, 
therefore,  derive  their  cells  also,  though  indirectly,  from  the  epithelium 
in  which  the  parent  tumour  arose. 

Degeneration  of  cancer, — ^Malignant  growths  do  not  always  kill  the 
organism  they  invade  before  they  manifest  themselves  the  signs  of  decay 
and  death. 

They  frequently  undergo  "  caseation."  Whether  this  is  altogether 
spontaneous — an  indication  that  the  cancer-bodies  have  reached  their 
natural  term  of  life — or  whether  it  is  due  to  interruption  of  blood-mipply 
is  uncertain.  It  often  affects  all  but  the  narrowest  possible  growing 
margin  of  a  tumoiur,  especially  of  a  secondary  nodule;  and  not  uncom- 
monly, when  a  caaeating  tumour  is  seated  in  a  solid  organ,  like  the  liver, 
its  centre  softens  down  so  as  to  produce  a  cavity  filled  with  straw-coloured 
albuminous  liquid.  Calcareous  degeneration  is  exceedingly  rare,  and 
cancer  seldom  or  never  suppurates.  Fibrous  degeneration  with  wasting 
and  atrophy  aa  above  described  (supra,  p.  92)  is  not  infrequent,  even  when 
the  progress  of  the  wasting  tumour  is  continuous.  Soft  vascular  cancers 
are  very  liable  to  haemorrhage. 

*  Virchow  recorded  in  1850  a  case  in  which  the  tibia  is  said  to  have  been  affected  by 
a  primary  "  cancroid,*'  the  skin  being  healthy  ;  and  Otto  Weber  is  quoted  as  having  in  1869 
related  a  case  in  which  there  was  a  similar  lesion  of  the  lower  jaw.  It  might  be  argued 
that  it  is  possible  for  a  lesion  starting  from  the  skin  to  extend  downwards  and  to  spread 
into  the  deeper  structures,  so  as  to  appear  to  have  be^un  in  them.  Pnget,  for  inttanoa, 
speaks  of  having  "seen  two  examples  of  primary  epithelial  cancer  in  lymphatic  glands;" 
one  was  in  a  sweep,  whose  groin  contained  a  large  mass,  notwithstanding  that  the  penis 
and  the  scrotum  appeared  to  be  unaffected.  Thiersch  records  a  case  in  which  a  nodule 
seemed  for  a  time  to  be  subcutaneous,  but  really  had  had  its  origin  in  the  sweat  glaads. 
Further,  it  in  conceivable,  as  was  suggested  by  Remak  in  1854,  that  h  fragment  of  germinal 
epithelium,  embedded  in  other  tissues  from  foetal  life,  may  sometimes  afterwards  develop 
into  a  cancerous  tumour,  instead  of  forming  an  innocent  dermoid  cyst. 

According  to  Thiersch  it  is  no  uncommon  thing  for  cancer  to  arise  in  the  wall  of  such  a 
cyst  after  it  has  existed  for  a  number  of  years ;  and  Waldeyer  cites  an  instance  in  which 
a  similar  change  occurred  in  a  congenital  sucral  tumour. 
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Miujlogy  of  cancer, — ^When  malignant  tumours  were  first  studied  they 
nett  believed  to  be  parasitical,  i,  e,  having  a  life  distinct  from  the  body  in 
which  they  grow ;  and  there  is  some  truth  in  this  view,  for  they  will  be 
fiKular,  flourishing,  and  growing,  while  the  host  is  pale,  emaciated,  and 
ipng.  They  are  not,  however,  like  hydatids,  mere  parasites,  but  are 
hnned  from  the  tissues  in  which  they  lie,  and  are  to  a  great  extent,  as  we 
have  seen,  governed  by  the  locality  where  they  first  appear. 

Then  cancers  were  compared  to  oak-galls,  and  supposed  to  be  monstrous 
outgrowths  due  to  some  imported  irritant ;  but  here  also  the  analogy  fails, 
and  gives  no  due  to  their  infective  and  destructive  virulence. 

During  the  former  half  of  the  present  century  it  was. generally  held,  in 
acoordanoe  with,  the  prevalent  humoral  pathology,  that  cancer  was  only 
A  local  manifestation  of  a  malignant  cachexia  of  the  blood,  and  this  was 
compared  with  that  of  syphilis  or  of  tubercle.  The  fact  that  cancer  scarcely 
ever  begins  in  more  than  one  organ,  and  only  spreads  from  a  single  primary 
source,  is  almost  conclusive  against  this  view. 

When  the  microscope  was  first  used  to  investigate  their  structure  it 
was  hoped  that  a  distinctive  "  specific  "  cancer-cell  could  always  be  repog- 
nised ;  but,  as  we  have  seen,  some  of  the  most  malignant  new  growths  are 
not  oarcinomatouB  in  structure,  and  innocent  adenoma  may  be  almost  indis- 
tinguishable in  microscopic  structure  from  malignant  cancer.  The  essen- 
tially malignant  character  of  a  new  growth  is  its  infectiveness,  and  this 
quality  is  associated  with  very  different  kinds  of  structure. 

The  great  discovery  of  microbes  as  the  cause  of  specific  fevers,  infective 

granulomata,  and  of  py»mic  infective  abscesses,  naturally  led  to  search  for 

•ome  similar  virus  as  the  cause  of  cancer,  but  all  such  investigations  have 

fuled,  and  at  present  there  is  no  evidence  for  the  theory.     Moreover  the 

pathological  course  of  cancer,  and  its  relation  to  malignant  sarcoma,  seem  to 

make  the  microbial  hypothesis  improbable.      Cancer  is  not  co(ntagious  from 

man  to  man,  and  all  efforts  to  transmit  it  from  man  to  the  lower  animals  have 

failed,  induding  the  moiBt  persevering,  thorough,  and  elaborate  experiments 

of  Messrs  Shattock  and  Ballanoe.*     It  is  only  infective  within  the  body. 

It  has  been  thought  that  if  microphytes  fail,  microesoa  may  be  invoked ; 

and  unicellular  organisms,  supposed  to  be  akin  to  psorosperms  and  coccidia, 

have  been  detected,  stained,  and  figured,  inhabiting  the  epithelial  cells  of 

cancer    ('Journal    of    Pathology,'    October,    1892,    ibid.y    1893,    and    Mr 

Plimmer's  more  recent  paper,  '  Proa  Royal  Soc.,'  1899).     Some  of  theee, 

IS  described  by  Buffer,  appear  not  to  be  what  others  certainly  are,  altered 

nuclei  of  epithelium,  but  to  be  true  animal  parasites;   yet  that  they  are 

specific  and  related  to  the  infective  qualities  of  cancer  is  unproved.     They 

exist  in  other  tissues,  both  morbid  and  healthy, — as,  for  instance,  in  the 

epithelium  ci  the  rabbit's  liver,  in  Paget's  disease  of  the  nipple,  and  in 

moUuaous  contagiosum.       An  ingenious  inquiry  was  carried  out  by  Dr  G.  T. 

Brodie  in  Prof.  Halliburton's  laboratory  to  ascertain  whether  either  chitin 

or  cellulose  (which  are  known  to  form  the  envelope  of  encapsuled  Protozoa) 

ii  present  in  cancerous  tumours.     The  result  was  negative. 

Traumaiic  origin:  injury  and  irritation, — ^If  not  caused  bj  a  parti- 
eolate  vegetable  or  animal  infection,  may  the  origin  of  cancer  be  regarded 
as  due  to  the  action  of  ordinary  irritants  upon  tissues  rendered  prone  to 
free  oell-produotion,  reproducing  the  local  structures,  but  in  a  useless,  para- 
typical,  imperfect,  and  exuberant  manner) 
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Here  the  facts  of  locality  above  mentioDed  are  important.  The  parts 
mo«t  prone  to  cancer  ai*e  those  most  exposed,  not  to  violent  injurr, 
but  to  frequently  repented  irritation — the  lipa  and  tongue,  and  the  narrowi 
and  sharp  turns  of  the  alinientary  canaJ,  the  phan^nx,  the  Qesophii^u6> 
the  cardiac  and  pyloric  orifices  of  the  stomach  {not  the  tleo^oeoiil  vtlve), 
the  sigmoid  fleixnre»  mid  the  rectum. 

The  akin  and  the  mucous  membranes  are  more  exposed  to  irritantt 
than  the  mesoblastic  organs.  We  do  not  see  cancer  of  the  arteries  and 
oardiao  orifices,  because  there  is  no  ti'ue  epithelium  there.  But  wheo 
skin  or  mucosa  or  their  glands  are  exposed  to  irritation,  they  are  apt  to 
become  cancer ous  if  the  person  is  old  or  if  the  organ  is  worn  out.  Hence 
the  frequency  of  cancer  in  later  life,  and  in  the  mamma  and  titenis  after 
their  functions  are  over. 

Instances  of  cancer  following  long-continued  slight  irritation,  not  grosi 
Injury,  are  the  following,  and  it  would  be  difficult  to  lind  cases  of  the 
occurrence  of  other  new  growths  under  Bimilar  conditions: — Cancer  of  the 
scrotum  from  soot,  carcinoma  mammse  after  Paget's  disease,  cancer  of  the 
lip  in  men  who  smoke^  cancer  of  the  tcmgue  from  the  irritation  of  rougli 
teeth  or  following  the  chronic  thickening'  called  leucoplakia,  cancer  of  th^ 
gall-bladder  associated  with  calculi,  and  cancer  of  the  glans  penis  in  KVk&s* 
of  phimosis ;  lastly,  the  growth  of  squamous  eaaoer  in  the  cicAtrictiB 
of  woimds  and  bums — where  there  can  be  no  embryonic  "  refits*" 

With  respect  to  more  severe  and  single  injuries,  patients  often  ascribe 
the  origin,  of  a  tumour  to  a  blow,  and  th.ere  are  a  few  striking  oft8« 
in  support  of  this  view.*  But  these  caaee  are  surely  very  rare  comptired 
with  those  in  which  no  injur)^  can  be  remembered :  and  the  enonuons 
majority  of  injuries  are  not  followed  by  the  groiith  of  any  tuinour. 

The  evibri/onic  theory  of  tmnourg^ — Perhaps  the  most  ingenious  and 
original  contribution  to  the  aetiology  of  cancer  and  new  growths  in  general 
is  the  theory  of  Cohnheim,  that  their  origin  in  an  adult  is  in  some  portion 
of  embryonic  tissue  which  wa&  arrested  in  its  development,  and  hai^  thu^ 
remained  shut  off  until  its  dormant  powers  are  roused  into  activity. t 

Cohnheim  maintained  that  cancers  are  most  apt  to  arise  at  the 
orifices  of  the  great  mucous  channels,  which  are  the  seat  of  complicated 
processes  in  the  deyelopment  of  the  embryo,  so  that  involutions  of  the 
epiblast  and  hypoblast  may  be  supposed  likely  to  occur  there  and  to  leave 
**  rests "  behind.  The  formation  of  the  new  growth  he  attributed  to  a 
failure  of  "  physiological  resistance "  on  the  part  of  the  normal  tissues 
around. J 


•  Tl»e  following  cHsei  are  relnted  by  Pnget : — A  boy  was  &ccidenta1I>  woutidcd  ia  oneeyt, 
wUicli  wft8  son  lid.  Within  «  few  dny*  a  raedolkry  tumour  prew  from  the  eyeball;  tt  wm» 
removed  three  weeks  later,  but  it  qinckly  recurred,  and  destroyed  life»  Another  boy  feJi 
Had  struck  hif  knee ;  sweilinfsr  followe<l,  which  wiu  at  fii^t  supposed  to  be  tnfl&mixiatory ; 
bat  it  increii«ed»  and  pr«>ve<i  to  be  a  Iwrgre  meduIUry  growth  round  the  lower  end  of  th« 
fomar.  A  steady  man  at  his  work,  ilipped  and  atrntned  or  broke  his  fibuln  ;  the  injary  le«t 
to  pnin  and  ttwelling,  nnd  in  the  course  of  ci^ht  weeks  there  wai  found  to  be  a  ^owth  of 
large  biec  outside  and  within  the  shaft  of  the  bone. 

t  Virchow  had  previously  proposed  to  account  for  the  reinarkiible  f«ct  that  enchondro- 
miitA  arise  in  bonen,  but  never  from  permaneut  cartilage,  by  supposing  that  n  frairun^nt  of 
the  ori^innl  cartilntrtnouA  prccurror  of  the  hone  might  renmin  uuossified.  sind  afterward* 
form  the  starting-point  of  a  tumour. 

X  Thiersch  attrihuted    the    linbility  of  aged   persons  to  squamous  cnrcinoma    \4)  tht 
atrophied  and  ineln.*ttic  conditiou  uf  the  flbroos  texture  of  the  skin  ivt  adviince<l  |^rii 
ifft,  whereby  the  ext4Mtsion  downwards  of  the  epidermis  way  be  fncili' 


ivt  adviince<l  |^riodu£ 
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Cohnheim's  theory  applies  admirably  to  certain  kinds  of  tumour.     It 

it  probably  true  of  dermcud  cysts,  and  accounts  for  the  peculiar  liability 

to  neoplasms  in  the  mouth  and  phar3mx,  the  anus  and  urogenital  tract; 

ilio  for  the  presence  of  striated  muscle  in  tumours  of  the  kidney,  and  of 

cbondroma  of  the  parotid    arising  from  Meckel's  cartilage.     It  may  also, 

/wriiaps,  exj^ain  the  frequency  of  new  growths  in  the  uterus  or  the  breast 

d  unmarried  w<Hnen  in  the  later  years  of  life,  since  in  such  cases  the 

kaaXe  organs  no  doubt  contain  germs  which  fail  to  receive  their  normal 

;iftjtioli>gical    stimulus.     In    the   case    of   the   breast    Dr   Creighton    has 

ivtiriLed  out  a  similar  idea  with  extreme  care  and  in  great  detail.     Having 

tftodied  fully  the  normal  process  of  evolution  or  ''  unfolding,"  which  the 

minina  undergoes  when  preparing  for  its  secretory  functions,  he  finds  that 

tl»«  growth  of  tumoiurs  in  it  may  be  regarded  a«  a  modification  of  that 

p««ces8,  under  what  he  terms  *'  spurious  stimulation/'  occurring  at  a  time 

^rben  the  organ  is  in  a  quiescent  condition. 

Cohnheim's  hypothesis,  however,  does  not  help  us  to  understand  the 
fl^tjriking  difference  between  innoc^it  and  malignant  tumours,  nor  does  it 
erxpUin   why   a   fragment   of  embryonic  tissue,   after   lying  dormant  for 
jears,  should  at  last  produce  a  cancer. 

Hertdity  of  cancer, — Beside  the  degeneration  of  age,  may  we  find 
another  predisposing  cause  of  cancer  in  the  facts  of  inheritance?  That  in 
most  cases  no  such  tendency  is  present  is  probably  true,  but  we  every  now 
md  then  meet  with  such  striking  cases  that  the  popular  belief  on  the 
nbject  seems  to  be  justified.  The  eixperience  of  Sir  James  Paget  is  very 
■triking;  in  his  ho^ital  days  he  found  that  the  proportion  of  cases  in 
which  a  family  tendency  could  be  traced  was  one  in  six ;  subsequently,  in 
prifate  practice,  he  made  it  one  in  four,  and  latterly  one  in  three.  Some 
of  the  cases  recorded  cannot  be  set  down  as  mere  coincidences.  Thus  a 
lady,  who  died  with  cancer  of  the  stomach,  had  seven  children  and  about 
thirty  grandchildren  who  grew  up.  Some  of  them  were  still  living;  but 
a  daughter  had  already  died  with  cancer  of  the  stomach,  two  grand- 
daughters with  cancer  of  the  uterus,  a  granddaughter  with  cancer  of  the 
breast,  a  grandson  with  cancer  in  the  bladder,  a  grandson  with  cancer  in 
the  rectiun,  and  a  third  grandson  with  cancer  of  the  axillary  lymph-glands 
( f  secondary). 

A  point  of  considerable  importance  is  that  where  the  disease  is  trans- 
mitted by  inheritance  it  often  appears  in  the  descendants  at  a  much  earlier 
age  than  in  the  first  patient.  Thus  a  young  lady  of  twenty-four  died  oi 
"epithelial  cancer"  of  the  pharynx;  her  mother  had  been  attacked  by 
cancer  when  between  forty  and  fifty  years  old,  her  grandfather  between 
sixty  and  seventy,  a  great-aunt  at  about  Corty,  her  great-grandmother  at 
eighty  or  older.  A  schoolfellow  of  Dr  Fagge  died  of  cancer  of  the  rectum 
before  he  was  forty  years  of  age;  his  father  and  his  grandfather  were 
bdieved  to  have  also  suffered  from  cancer,  but  at  advanced  periods  of  life. 
in  fact,  early  cancer  (like  early  gout,  though  perhaps  not  so  constantly)  is 
more  often  inherited  than  cancer  later  in  life. 

In  the  'St  Bartholomew's  Hospital  Reports'  for  1866  the  late  Mr 
Morrant  Baker  analysed  103  of  Paget's  cases,  and  carefully  investigated  the 
qaestion  whether  the  appearance  of  cancer  in  successive  members  of  the 
sme  family  could  be  attributed  to  the  mere  propagation  of  a  local  defect, 
or  (in  other  words)  of  a  tendency  of  some  one  organ  to  a  special  morbid 

Ammar^        "Rn*"   1»»   *-•  *   ♦!»•♦    if    xpq.S   hardlv    Tt>t\Ttk    /»/v«*»»*»/Mi    fftr   fV**     '*      ooa 
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to  occur  in  two  memben  of  the  same  familj  at  the  same  spot,  than  for  ita 
seat  to  be  dilFerent.  Hence  it  would  i^pear  that  we  cannot  regard  inherit^ 
ance  of  cancer  aa  inheritance  of  a  certain  structure  of  particular  organa^ 
but  aa  inheritance  of  a  general  tendency  of  the  epithelial  structurea  to 
irregular  overgrowth. 

But  is  heredity  limited  to  cancer,  or  does  it  apply  to  all  tumours  t  On 
this  point  Cohnheim  states  that  sometimes  a  mother  suffers  from  adenoma 
of  the  breast,  and  her  daughter  afterwards  from  cancer  of  the  same  organ ; 
and  among  Paget's  observations  Uiere  are  several  in  which  it  seems  dear 
Uiat  carcinoma  occurred  in  one  member  of  a  family  and  sarcoma  in  another. 
So,  again.  Sir  William  Jenner  mentions  the  case  of  a  man  who  had  cancer  of 
the  tongue,  and  whose  child,  twenty-two  years  before,  had  died  at  the  age 
of  two  or  three  years  with  disseminated  nialignant  growths,  which  one  maj 
presume  to  have  been  sarcomata.  In  the  course  of  the  discussion  on  cancsr 
at  the  PaUiological  Society  in  1874  Mr  Hutchinson  remarked  that  persons 
who  had  common  warts  in  laige  numbers  generally  knew  of  relatives 
affected  with  cancer.  Moreover  Paget  has  insisted  on  the  frequency  with 
which  liability  to  sebaceous  cysts,  or  to  certain  multiple  osseous  tumours,  ia 
transmitted  by  inheritance.  It  may  be,  therefore,  that  the  hereditaij 
transmission  of  cancer  is  only  part  of  a  wide-spread  proclivity  to  new 
growths  of  all  kinds. 

This  view,  however,  i^peers  not  to  be  supported  by  any  sufficient  evi- 
dence. Coincidences  must  occur  with  all  c(Mnmon  diseases;  and  there  is 
no  evidence  that  sarcoma  is  more  hereditary  than  lipoma,  <Hr  that  either  ia 
more  often  found  in  cancerous  families  than  in  others. 

Locality, — ^Another  suggested  efrplanation  of  the  occurrence  of  several 
oaeee  of  cancer  in  a  family  is  that  it  is  f avoiuned  by  certain  soil*  or  by  certain 
houtei.  In  England  Mr  Haviland  has  found  that  cancer  is  much  more 
prevalent  in  inland  towns  and  country  districts  than  in  others ;  that  it  is  aa 
common  in  proportion  to  population  in  the  country  as  in  towns,  and  that  it 
is  more  frequently  met  with  in  damp  regions  and  in  clay  soils ;  or,  more 
precisely,  "  that  the  cancer-fields  in  England  and  Wales  are  found  in  the 
sheltered  and  low-lying  vales,  traversed  by  fully  formed  and  seasonally 
flooded  rivers,  and  composed  of  the  more  recent  argillaceous  formations; 
and  that  the  districts  having  the  lowest  death-rates  from  cancer  occupy  the 
more  elevated  areas  composed  of  the  oldest  rocks,  among  which  the  lime- 
stone areas  are  coincident  with  the  very  lowest  mortality." 

Shattock  and  Ballance,  in  the  first  volume  of  AUbutt's  '  System  ol 
Medicdne,'  quote  some  remarkable  instances  of  numerous  oases  of  cancer  of 
various  organs  in  a  country  village  in  Shropshire  and  in  a  house  at  Ash- 
burton.  (See  also  Mr  Shattock's  Morton  Lecture,  '  Lancet,'  May  19th, 
1894.) 

Other  f(uU  of  the  natural  history  of  cancer, — ^Among  more  general 
facts  of  possibly  etiological  bearing  may  be  mentioned  the  popular 
belief,  which  Paget  did  not  reject,  that  the  appearance  of  cancer  may 
be  favoured  by  ''deep  anxiety,  deferred  hope,  or  disappointment."  B«it 
these  conditions,  it  may  be  remembered,  beset  the  later  periods  of  life 
much  more  than  the  time  of  youth. 

That  true  cancer,  as  distinct  from  malignant  sanxxna,  is  very  rare  in 
children,  and  comparatively  rare  in  young  adults,  is  a  matter  of  common 
experience.  Cancer  of  the  lip  in  men  and  of  the  cervix  uteri  in  women 
seems  to  occur  earliest,  s<»netimes  at  or  even  under  twenty,  cancer  of  the 
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[»pluigu8   and  rectum   later,   and   rodent  idcer  is  almost   confined   to 
advanced  age. 

More  women  than  men  die  of  cancer  (more  than  double  in  Elngland), 
bvt  tbiB  ia  probably  due  to  two  causea :  first,  that  men  have  no  uterus  or 
funotiooal  mamma;  and  aeoondly,  that  men  are  more  liable  to  prema- 
death  from  injuiy,  eccposure,  contagion,  and  intemperance,  so  that 
men  than  women  are  liying  at  the  time  of  life  most  obnoxious  to 

In  an  interesting  address  on  the  increased  prevalence  of  cancer  gene- 
ndlj,  Dr  Payne  gives  starong  statistical  and  other  evidence  that  this  applies 
to  men  aa  w^  as  to  women,  though  lees  in  degree,  and  that  increased  re- 
oognitioii  and  oUier  supposed  explanations  are  not  sufficient  ('Lancet,' 
1899). 

Among  races  of  mankind  there  does  not  appear  to  be  any  so  pecidiarly 
aocempt  from  or  so  peculiarly  subject  to  oancw  aa  to  guide  speculations  on 
tba  aetiology  ol  the  diseaso. 

Among  the  lower  animals,  Mr  Bland  Sutton  states  that  such  innocent 
tumours  as  osteoma  and  odontoma,  papilloma  and  simple  adenoma,  are 
all  oommon ;  and  that  most  of  the  malignant  growths  are  sarcoma,  which  is 
not  infrequent  both  in  wild  and  domestic  animals.  True  carcinoma  is 
afanoat  unknown,  the  growths  on  the  penis  in  stallions  being  warts,  and  the 
^andular  tumours  of  the  mammae  being  only  recurrent  and  infective,  if  at 
all,  in  the  domestio  cat. 

Provitumal  restUU  as  to  nai/ure  cmd  course  of  cancer, — ^Although  the 
oatoome  of  all  the  ingenuity,  skill,  and  industry  of  the  workers  on  this 
moat  attractive  problem  in  pathology  may  seem  disappointing,  although 
we  are  still  as  ignorant  as  fifty  years  ago  of  the  origin,  the  prevention, 
and  the  cure  oi  cancer,  yet  the  labours  of  Virchow,  of  Cohnheim,  and  of 
Waldejer  have  not  been  without  result. 

Firsts  we  know  that  local  manifestations  of  the  disease  are  not  the 
naolt  of  a  precedent  "  dyscarasia  "  or  ''  diathesis,"  and  therefore,  if  we  ever 
iBOoeed  in  curing  the  primary  growth,  we  shall  cure  the  whole  disease. 

Secondly,  we  know  that  the  origin  of  a  cancer  is  always  in  epithelial 
tusaes,  in  skin  or  mucous  membrane,  or  their  glands,  that  the  infection 
takes  place  first  by  contiguity  in  the  nearest  tissues,  secondly  by  con- 
daetion  from  the  alveoli  by  the  lymphatic  vessels  to  the  nearest  lymph- 
^ands,  and  thirdly  from  the  veins  to  the  right  side  of  the  heart  and  the 
famgs. 

Thirdly,  though  infective  in  the  individual,  cancer  is  not  contagious 
to  others,  nor,  so  far  as  experiments  go,  is  it  capable  of  artificial  con- 
▼eyance. 

In  the  majority  of  cases  it  does  not  appear  to  be  hereditary,  although 
there  are  occasional  cases  in  which  this  condition  of  its  occurrence  cannot 
be  denied. 

Cancer  is  observed  in  both  sexes,  and  in  every  race,  climate,  and  occu- 
pation, but  is  rarely  seen  imtil  the  later  stages  of  adult  life. 

Clearly  distinct  from  sarcomata  and  other  non-epithelial  tumours 
both  in  structure  and  behaviour,  and  from  innocent  epithelial  tumours 
bj  its  infective  characters,  the  group  of  tmnours  now  included  under  the 
tenn  caroinoma  is  natural  and  essentially  homogeneous.     The  differences 
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cylindrical  celled  carcinoma,  hard,  soft,  and  colloid,  are  differences  de- 
pendent chiefly  on  locality,  and  the  moet  satiefactory  pathologic^  aa  well 
m  most  useful  clinical  diviaion  of  cancer  is  by  their  seat— cancer  o( 
the  lip,  of  the  tongue  or  the  oefiophaguB,  or  of  the  scrotum,  of  the  jieni*, 
and  of  the  skin,  beginning  in  warts  or  in  scars ;  cancer  of  the  breast, 
pylorus,  colon  and  rectum,  kidney,  testes,  cerrii  uteri,  and  so  on.  Yet.  u 
we  have  seen,  while  the  locality  is  all-important  for  the  structure  and  be- 
haviour of  the  primary  growth,  it  is  without  the  least  effect  on  the  secondan' 
growths ;  they  faithfully  copy  the  original  tissue,  and  are  totally  unaffected 
by  the  organ  in  which  they  are  found. 

The  most  frequent  local  cause  of  cancer — it  may  be  called  predijsposin^' 
or  exciting — is  long-tontinucd  irritation,  especially  when  it  causes  chrouio 
inflammation. 

If  we  may  reason  from  analogy  where  dehnite  facts  fail  us,  w^e  should 
compare  cancer  with  pyemia,  with  tuberculosis,  or  with  syphilis.  In  theie 
conditions,  as  in  cancer,  we  have  a  primary  source  of  infection,  and  stmiltf 
secondary  effects  produced  by  conveyance  through  either  the  lymph  or  the 
blood.  But  in  all  three  there  is  contagion  a«  the  cause  of  the  primary 
lesion,  and  this  is.  to  the  beet  of  our  knowledge,  absent  in  cancer.  Whit 
w^e  observe  in  the  latter  disease  is  that  under  certain  conditions,  of  which 
advancing  age,  local  obsolescence  of  structure  and  function  and  hereditarr 
influence  are  the  chief,  long-continued  irritation  of  a  spot  of  skin  or 
mucous  membrane,  which  would  in  other  cases  produce  thickening  with 
hyperplasia  of  the  epithelium,  now  leads  t4>  luxuriant  aggressive  multipli- 
cation of  cells  w^hich  invade  the  mesobUistic  tissues,  tmd  mimic  more  or  lees 
imperfectly  the  structure  in  which  they  originated. 

The  secondary  tumours  are  certainly  later  in  pathogeny  as  well  aft  in 
external  recognition  than  the  primary,  and  they  must  be  the  result  of 
something  conveyed  from  the  original  growth,  for  their  likeness  betrap 
their  paternity*  This  something  cannot  be  an  influence  or  a  chemical 
poison,  it  must  be  partic^at©  and  living.  From  comparison  with  contagin 
of  demonstrated  vegetable  nature,  as  well  a*  from  the  negative  results  of  tht; 
extended  experiments  by  Shattock  and  Ballance,  D'Arcy  Power,  and  other 
competent  investigators,  we  may  aaaume  that  this  ctintagion  is  not  a 
microphyte.  Aa  above  said,  it  produces  no  suppuration,  granulations,  or 
fever,  and  above  all  it  is  not  introduced  from  outside.  The  la.st  fact,  if 
we  may  until  disproved  take  it  as  one,  is  equally  c^mclusive  against  the 
hypothesis  of  an  animal  microbe. 

What  other  living  contagion  remains  but  the  morbid  or  parutjpical 
epithelial  cells  of  the  primary  tumour?  Probably  while  young,  small, 
and  active,  they  escape  after  birth  from  the  parent  cells  into  the  lymph- 
spaces,  are  conveyed  to  the  nearest  Ipnphatic  gland,  and  there  reproduce 
their  kind. 

The  praodoal  canclusiooB  aa  to  treatment  of  okncer  which  result  from 
this  view  of  ita  j>«thology  are  moet  imp^irtant.  We  should  jealously  watch 
white  patches  on  the  tongue  phimosis,  and  papillomata  in  elderly  sub- 
jects, and  remove  them  on  the  first  suspicious  indications ;  cure  shoold 
prteede  diagnosis. 

When  a  tumour  has  already  appeared,  it  should  be  removed  as  early, 
AS  extensively,  and  as  thoroughly  as  possible,  and  not  only  the  tumour, 
but  where  possible  the  entire  organ  or  limb. 

No  other  treatment,  rational  or  irrational,  has  stood  the  test  of  ex- 
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perience  as  of  the  slightest  value,  but  earlj  and  extensive  removal  has  again 
and  again  saved  life,  and  the  terrible  disease  has  never  returned.  This 
is  true  not  only  of  such  slow-growing  and  comparatively  innocent  timiours 
as  rodent  ulcer  and  squamous  cancer  of  the  lip  and  scrotum,  but  also  of 
cancer  of  the  tongue  and  of  the  anus,  cancer  of  the  breast  and  testicle, 
and  even,  in  exceptional  cases,  cancer  of  the  rectum  and  colon,  of  the 
stomach  and  the  womb. 


SPECIFIC  FEVERS 

Nunc,  ratio  qusB  sit  morbis,  aut  node  repente 
Mortiferam  possit  cladem  conflare  coorta 
Morbida  vis  hominum  generi  pecudamqae  cater?is 
Expediam.  LucBETius. 

General  and  local  diseases — Specific  diseases:  infective,  general,  and  febrile — 
Tftjncal  and  doubtful  members  of  the  group — Table  of  their  clinical  course — 
Table  of  their  distinctive  characters — Ord^  followed — List  of  infecHow 
fevers  to  he  notified. 

Wb  have  already  seen  that  no  scientific  classification  of  diseases  is 
possible^  F(h:  they  are  not  comparable  things.  One  is  an  anatomical 
change  of  structure;  another  is  a  pathological  process;  a  third  the  result 
of  the  action  of  a  mineral  poison,  a  mechanical  injuiy,  (x  a  parasitic  animal 
or  plant ;  while  a  fourth  is  only  a  frequently  recurring  series  of  conc<Hnitant 
symptoms,  of  which  we  know  neither  the  material  conditions  nor  the 
probable  cause. 

We  might  arrange  diseases  anatomically — either  by  the  regions  they 
affect,  as  those  of  the  head,  the  breast,  the  belly,  and  the  limbs;  or  by 
the  tissues  involved,  as  bones,  joints,  mucous  membranes,  skin ;  or  by 
the  organs,  as  brain,  lungs,  heart,  liver.  We  should  need  a  separate  class 
for  diseases  which  affect  more  than  one  organ,  another  for  those  which 
appear  to  affect  every  organ  at  once,  and  still  there  would  remain  diseases 
"  of  uncertain  seat." 

A  pathological  arrangement  would  group  together  diseases  in  which 
inflammation  was  the  most  important  morbid  process ;  those  which  consist 
of  fever  without  local  inflammation;  contagious  and  miasmatic  diseases; 
degenerations  of  tissue ;  new  growths — and  so  on  as  far  as  our  know- 
ledge of  morbid  physiology  extends,  whatever  the  region^  tissue,  or  organ 
which  these  processes  affected. 

Again,  we  might  make  an  analytical  or  clinical  arrangement,  founded 
on  symptoms ;  and  consider  successively  diseases  which  are  characterised 
by  a  raised  temperature,  by  dropsy,  by  dyspnoea,  by  jaundice,  by  the 
presence  of  albumen  in  the  urine.  Such  a  clinical  classification  is  the  most 
useful  for  diagnosis,  and  should  be  borne  in  mind  at  the  bedside. 

Lastly,  an  (Etiological  classification  would  put  in  one  group  those 
diseases  which  depend  upon  the  invasion  of  animal  or  vegetable  para- 
sites; in  another  those  which  are  produced  by  lead,  mercury,  or  other 
poisons ;  in  a  third  and  fourth  dietetic  and  climatic  diseases. 

But  even  if  we  had  completed  the  task  Morgagni  set  himself,  and  had 
discovered  the  seat  and  the  cause  of  every  malady  to  which  the  human  race 
is  liable — we  should  still  find  that  no  single  fHinoiple  of  classification 
would  give  satisfactory  residts. 

The  object  of  medicine  is  to  prevent,  to  predict,  and  to  cure.  These 
objects  are  sometimes  best  served  by  knowledge  of  morbid  anatomy,  some- 
times by  knowledge  of  processes,  and  sometimes  by  knowledge  of  causes. 


GENERAL   AND   LOCAL   DISEASKS  i05 

Who  is  to  decide  whether  so  well  understood  a  disease  as  lead  palsj 
will  be  best  considered  with  oolic  and  other  effects  of  {^mnbism,  or  with 
other  forms  of  paralysis,  or  with  wasting  affections  of  the  muscles,  or  as 
a  peripheral  neuritis?  For  different  purposes  each  arrangement  would 
be  the  best 

Every  kind  of  classification  which  rests  on  a  firm  basis  of  facts  is 
useful  so  far  as  it  helps  us  to  remember  certain  common  characters  of  the 
objects  classified,  and  mischievous  if  it  is  allowed  to  obscure  other  common 
characters  upon  which  other  classifications  may  be  constructed. 

In  a  systematic  treatise,  however,  it  is  necessary  to  choose  some  one 
arrangement,  and  our  choice  should  be  decided  by  reasons  of  practical 
convenience.  Our  divisions  need  not  be  upon  a  uniform  plan,  but  they 
should  be  few  and  plain.  They  should  depend  as  little  as  possible  on 
hypothesis  as  to  the  nature  and  causes  of  morbid  processes,  and  as  much 
as  possible  on  clinical  and  pathological  facts.  And  they  should  agree  in 
the  main  with  those  traditional  names  and  arrangements  which  do  not 
contradict  ascertained  facts,  and  which  are  generally  accepted  by  the 
best  authors. 

When  a  dinical  group  of  symptoms  is  found  associated  with  a  definite 
anatomical  change  in  a  given  organ,  it  is  best  treated  along  with  other 
*'  diseases "  of  that  organ.  When  "  it  has  no  anatomy,"  it  is  most  con- 
veniently grouped  with  its  nearest  clinical  allies.  When  it  affects  several 
<Mrgans,  it  should  be  referred  to  that  which  is  its  primary  or  most  important 
seatw  On  these  {nrinciples  we  are  not  afraid  to  place  epilepsy  near  cerebral 
hemorrhage,  asthma  not  far  from  cancer  of  the  lung,  and  rheumatism  with 
osteo-arthritia. 

The  general  arrangement  in  the  following  chapters  is  local  and  ana- 
tomical, following  the  organs  of  the  body ;  while  functional  diseases  are, 
as  a  rule,  placed  with  those  presenting  similar  symptoms. 

One  important  exception,  however,  has  been  made,  in  accordance  with 
general  practice. 

Specific  infective  fevers. — There  is  a  group  of  "  general  diseases  *^ 
which,  though  variously  defined  and  more  or  less  extended,  has  been 
recognised  from  the  earliest  times.  The  type  of  this  group  is  the  disease 
called  typhus  fever,  when  that  name  only  meant  a  variety  of  the  genus 
fever.  With  it  were  associated  other  "  continued  "  fevers,  so  called  to  dis- 
tinguish them  from  the  intermittent  fevers  common  in  Greece  and  Italy. 

Closely  associated  with  "  continued  fevers  "  is  another  group  of  diseases, 
the  eruptive  fevers  or  exanthemata :  smallpox,  measles,  and  their  allies. 
These  were  classed  with  diseases  of  the  skin,  not  only  by  Willan  and 
Bateman,  but  also  by  Hebra.* 

The  condition  of  fever  may,  as  we  have  seen  (p.  38),  be  produced  by 
local  inflammation,  or  it  may  be  idiopathic,  it  may  be  continued  or  inter- 
mittent, accompanied  by  a  rash  or  not.  Since  the  discovery  of  the  im- 
portant part  played  by  microphytes  in  disease,  as  described  above  in  the 
chapter  on  Infection,  it  appears  probable  that  all  the  idiopathic  fevers  and 
inflammation  itself — or  at  least  purulent  inflammation — are  alike  due  to 

*  Memslesand  scarlatina  appear  in  Willan's  'Order  Exanthemata'  with  Nettle-rHsh  and 
Bow-raih,  Smallpox  with  Scabies,  and  Chicken-pox  with  Eczema.  Hebra's  treatise  is 
entitled '  Acnte  Exantheme  nnd  Hantkrankheiten,'  bnt  Measles  and  Scarlatina  appear  after 
Ike  iatrodactorr  chapters,  between  Seborrhoea  and  Erythemn.  Why  dermatologists  did 
not  isclnde  Typhas  is  not  appsrent.    It  is  as  much  an  exanthem  as  Measles,  and  Measles  as 
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the  reactiou  of  the  organiaoi  when  a  brood  of  microphjteB  invade  the  bU 

and  tissuea. 

Leaving  the  old  term  '*  fever "  to  deaote,  uot  a  diaeaae  or  gto\Mp  5^ 
diseaaes,  but  a  physiological  state  of  which  pyreria  is  a  synonjm- 
may  unite  the  oontioued  fevers  and  exanthems  on  the  basis  of 
being  contagious,  and  due  exclusively  to  the  entrance  of  living  contagis. 
In  certain  casea  we  can  identify  the  actual  niicrobe ;  and,  without  venturing 
to  push  the  argument  from  analogy,  we  may  affirm  that  whether  each  is 
directly  due  to  the  invasion  of  specific  microphyte  or  not,  typhus  and 
syphilis,  measles  and  scarlet  fever,  smallpox  and  chicken-pox.  are  each 
caused  by  a  specific  eontagium. 

But  not  only  do  they  agree  in  this  *'  specific  "  (t,  e,  special  or  peculiar) 
BBtiology,  they  are  all  *'  general  diseases,"  Some,  like  typhus,  are  without 
any  local  lesion  but  what  is  demonstrably  the  result  and  not  the  cause  of 
pyrexia ;  while  in  others,  like  enteric  and  scarlet  fevers,  though  local  lesioiK 
are  constant,  they  are  clearly  parts  of  a  general  process,  and  not  its  pre- 
cedent cause. 

Again,  these  contagious  and  general  diseases  agree  in  running  a  more  or 
less  defined  specific  (or  peculiar)  course,  limited  in  time,  and  developing  in 
regular  sequence  periods  of  incubation,  invasion,  ingravescence,  culmina- 
tion, and  defervescence  (of,  ^npra^  p.   35), 

Lastly,  most  of  these  maladies  confer  remarkable  protection  from  s 
fresh  attack,  while  they  do  not  protect  from  one  another. 

We  have  here,  therefore*  the  most  natural  and  scientific  group  of 
diseases,  each  separate  and  definable,  yet  agreeing  with  one  another  and 
differing  from  the  rest. 
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Have  any  other  affec^ons  than  the  traditiooai  oontinued  Fevers  and 
EiMithftme  a  right  of  admisBion  to  thia  olaj»7 

Accepting  as  the  best  criteria  those  of  exclusive  origin  bj  contagion 
lod  of  ''  breeding  true/'  we  have  no  difficulty  in  admitting  the  typically 
gpecific    disease    Mumps    to    the    list>  and,  with    almost    equal    claims, 
Virhooping-cough  and  epidemic  Influenza.      Diphtheria  may  certainly  be 
^ded  now  that  its  pathology  has  been  cleared  up.     Erysipelas  is  con- 
tagious, has  a  specific  micrococcus  and  exanthem,  but  it  does  not  in  the  least 
protect  from  recurrence^  and  in  many  respects  is  difficult  to  separate  from 
itifeotive  traumatio  inflammation  of  non-specific  type. 

Syphilis  never  arises  but  by  direct  contagion ;    the  contagium  is  par- 
't  icul&te ;  it  breeds  true ;  it  affects  not  only  the  blood,  but,  as  Sir  William 
Gull  well  put  it,  body,  blood,  and  bones ;    it  protects  against  itself  with 
onlj  such  rare  exceptions,  as  are  not  entirely  absent  even  in  the  case 
of  Typhus  and  Smidlpox ;    its  invasion  is  accompanied  by  slight,   occa- 
sionally by   high  fever,   and   by   a  characteristic  rash.     It  differs   from 
other  specific  fevers  in  the  length  of  its  course,  and  in  the  difficulty  of 
separating   this  course  from   what   may  be   called   its   sequelae.     It   also 
ciiffere  in  the  important  fact  of  being  hereditary. 

Gonorrhoea  is  strictly  contagious  in  origin ;  its  microbe,  the  gonococcus, 
hu  been  identified,  and  it  produces  definite  sequelae  in  the  epididymis, 
the  sclerotic,  and  the  joints.  On  the  other  hand,  it  runs  no  definite  course, 
does  not  produce  general  disturbance,  and  does  not  protect  from  a  secondary 
attack. 

Tuberculosis  is  like  syphilis  in  being  hereditary,  and  in  its  variable  and 
long-drawn  course.  Moreover,  within  certain  limits  it  is  contagious.  But 
it  is  often  more  local  than  general ;  it  does  not  affect  every  organ,  and  it 
certainly  does  not  protect  against  itself.  A  definite  bacillus  occurs  in  all 
tuberculous  lesions,  and  in  well-marked  cases  of  acute  tuberculosis  the 
rapid  course  and  general  symptoms  much  resemble  those  of  a  contagious 
feiTer.  The  local  and  chronic  forms  of  tuberculous  disease — as  it  affects  the 
longs  (phthisis),  the  lymph-glands  ("  scrofula  "),  the  joints  (caries  and  white 
swdling),  the  skin  (lupus),  and  the  adrenals  (Morbus  Addisonii) — though 
gpecific  and  in  one  sense  infectious  diseases,  ore  certainly  not  ^*  fevers.'' 

Pneumonia,  i,  e,  acute  lobar  pneumonia,  has  strong  claims  on  clinical 
jtrounds  to  rank  as  a  specific  febrile  disorder.  It  has  its  micrococcus.  It 
invades,  runs  its  course,  and  subsides  like  a  fever.  Its  symptoms  are 
scarcely  more  dependent  on  the  hepatised  lung,  as  to  time  and  severity, 
than  are  those  of  enterica  on  the  typhoid  ulcers.  But  cases  of  contagion 
and  an  epidemic  course  are  both  exceptional  for  pneumonia.  It  is  gene- 
rally believed  to  arise  from  common  causes,  as  exposure  to  cold ;  it  is 
often  secondary  to  other  diseases ;    and  it  is  not  self-protective. 

Tetanus,  a  terribly  painful  and  usually  fatal  disease,  although  its  sym- 
ptoms are  those  of  an  affection  of  the  spinal  cord,  is  certainly  not  organic 
but  toxic  in  nature,  and  has  now  been  conclusively  traced  to  the  action  of  a 
microbe  which  is  probably  derived  from  the  earth.  Happily  it  is  not  con- 
tagious from  man  to  man,  but  it  is  certainly  infective  and  specific. 

Cholera  is  an  exotic  endemic  and  an  occasional  European  epidemic 
disease,  specific  in  its  course  and  its  pathology.  To  regard  it  as  a  mere  local 
enteritis  would  be  less  reasonable  than  Broussais's  doctrine  that  typhoid 
fever  was  only  symptomatic  pyrexia  from  ulceration  of  the  bowels.  With- 
out doubt  it  is  infective,  as  it  certainly  is  epidemic,  and  this  conclusion 
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18  independent  of  the  pathogenic  n&ture  of  Koch's  comma  bacillus ;  for  no 
diseases  are  more  certainly  contagious  than  typhua  and  smallpox,  yet  in 
neither  ha«  the  microphyte,  if  it  exists,  been  discovered.  Usnaiiy  there  is 
little  or  no  pyrexia  in  cholera,  bnt  there  is  reason  to  believe  that  this 
featm-e  is  rather  masked  than  absent. 

Two  epidemic  febrile  disorders,  contagious  and  once  terribly  destruc- 
tive, have  happily  been  banished  from  this  country— the  Sweating  Sickne&^ 
since  the  sixteenth,  and  the  Oriental  Plague  since  the  seventeenth  century. 
The  latter  without  question,  and  probably  the  former,  is,  like  cholera 
endemic  and  comparatively  mild  in  certain  localities ;  but  when  epidemic 
they  acquire  fearfully  active  properties,  and  we  have  lately  learnt  tliat  aft«r 
nearly  two  centuries'  absence  the  plague  may  reappear  in  Europe. 

Yellow  fever  is  another  specific  diseaae.  Its  contagion  has  recently 
been  discovered  in  South  America.     It  has  always  been  exotic. 

Three  specific  diseases  of  the  brute  creation  are  occasionally  trans- 
ferred to  man  by  inoculation ;  they  are  Anthrax  or  splenic  fever,  Glanders, 
and  Hydrophobia.  In  the  first  the  microphyte  is  known  and  its  whole 
history  investigated  ;  it  answers  every  test  of  being  the  true  contagium 
of  the  disease  (v.  iupra^  p.  18)^  so  that  other  maladies  may  be  oompared 
with  this  aa  a  criterion.  Glanders  is  almost  aa  certainly  and  completely 
known.  The  pathology  of  Hydrophobia  is  in  many  ways  obscure,  and  its 
microbe  has  yet  to  be  identified.  _ 

Another  remarkable  malady,  as  fatal  as  hydrophobia,  is  known  by  tl^^| 
cumbrous  name  of    '  acute  yellow  atrophy  of  the  liver."     This  has  maji^M 
of  the  characters  of  a  specific  disease,  although,  like  cholera,  it  is  not  as 
a  rule  a  fever,  and  the  search  for  a  specific  microbe  has  hitherto  been  in 
vain.     At  present  it  is  best  left  with  other  hepatic  diseases. 

While  we  must  admit,  as  undoubted  members  of  this  class,  some  affec- 
tions in  which  no  microphyte  has  been  found,  we  must  exclude  others, 
though  certainly  bacterial  in  origin*  because  they  are  not  general  or  not 
febrile,  or  run  no  definite  course,  or  do  not  protect.  Leprosy,  for  instance, 
is  allied  to  lupus  and  other  infective  granulomata,  and  will  be  considered 
with  them  under  the  section  of  Diseases  of  the  Skin, 

A^e  and  tropical  dysentery  do  not  depend  on  a  microphyte,  but  on  a 
microzoon,  and  differ  greatly  from  the  other  specific  fevers. 

Rheumatism,  though  a  general  disease  and  febrile,  is  not  contagious, 
does  not  protect,  and  has  neither  an  exclusive  or  specific  origin  nor   a 

/constant  or  specific  course.  For  purposes  of  diagnosis  it  should  be  con* 
sidered  along  with  pyaemia,  gouorrhoeal  synovitis,  and  gout ;  and  at  present 
it  is  perhaps  beat  to  place  it  with  other  general  diseases,  accompanied  by 
multiple  synovitis. 

The  classification  and  order  of  these  specific  fevers  is  a  matter  of  con- 
venience only.  We  may  see  resemblance  between  enteric  fever  and 
cholera  in  their  being  what  has  been  called  miasmatic-contagious,  and  con- 
veyed by  water ;  and  between  others  in  having  a  constant  exanthem,  or 
a  proloncfed  course,  or  imperfect  protection  against  return,  or  in  their 
origin  from  lower  animals  ;  but  none  of  these  pointfl  help  to  a  single  patho- 
logical or  clinical  arrangement. 

In  the  following  list  are  stated,  in  a  brief  and,  of  necessity,  dogmatic 
form,  the  characters  of  the  several  diseases  which  entitle  them  more  or 
less  decisively  to  a  place  in  this  section. 
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I.  Enterica  .     . 

^.  HflrbiUi    .  . 

3.  Sctrhtina 

.^BaiwUa    .  . 

^.  Virida     .  . 

^.  VtricelU  .  . 

7.  Hamps     .  . 

9.  Pertofiit .  . 

'0.  Infloenia .  . 

XOi  TypbM  .  . 
'^'%.  RccarreoB 

X^  ChoUrm    . 
X-4  Yellow  ferer 
XS.  Mediterra- 
nean f erer 
%€,  Dengue    . 
-17.  Beri-beri  . 
l8.Uproiy    . 

19.  OooorrhoM 

20.  Erjiipelas 

21.  Diphtheria 

22.  Sjpbilii  . 

23.  Tobercaloais . 

21.  Pneamoiiia  . 
25.  Tetanas    .     . 

2ft.  OUnden  •     . 

27.  Antiirax  .     . 

28.  Hydrophobia 


"'ISfJ!*-  I  !*«-'•«'• 


Bacillut  of 

Shertk 
None  known 

Uncertain 
None  known 
Micrococcus  ? 
None  known 


B.  of  Pfeifffr 

None  known  I 

Spirillum  of 

Obermeier 

B.  of  Kitasato 

Vibrio  of  Koch 

B.  of  Sanarelli 

M.  of  Bruce 

None  known 

Doubtful 

Bacillus  of 

Hansen 

GkMioooecus  of 

Neisser 

Streptococcus 

of  Fehleiten 

Bacillus  of 

Loeffier 

Uncertain 

Bacillus  of 

Koch 

Pneumococcus 

Bacillus  of 

Nikolaier 

B.  of  Lo^ffler 

B.  of  Davaine 

None  known 


Ileum, 
spleen,  &c. 

Broncbi 

Throat,  &c. 

Throat 

Various 

Skin 
Parotid 
None  ? 
Bronchi,&c. 
None 
None 


Lymph- 
glands 
Intestine 

None 

None 
Nerves,  &c. 

Skin, 
nerves,  &c. 
Joints,  &c. 

Skin 

Throat  and 

nerves 

Numerous 

Various 

Lung 
Cord 

Nostrils 

Spleen 

Nervous 

centres 


Exanthem. 

Extent. 

Rose  spots 

Pftndemic 

Blotchy 
Punctate 

Various 
Pustular 
Vesicular 

Absent 

Endemic 

Bare 

Mulberry 

Absent 

Epidemic 

**     T 

..  t 

Petechial 

Bothf 

Coone.      '  Protection. 


Rare 
Absent 


Occasional 

Absent 
Erythema 

Absent 

Marginate 

Absent 

Coppery 
Absent 

Herpes 
Absent 


Com- 
definite    I  plete.* 
Definite    I     Less. 

„  Less. 

„         I  Marked. 

„         ;  Complete 


Indefinite         „ 
Definite    i  Absent. 
„  Complete 

„  Imper- 

'     feet. 
,»         I  Doubtful 


„    t     I         „  Probable. 

Epidemicf         —        ,       — 
Endemic  t    Irregular  .       — 


Fftndemic 
Endemic 


Long 


I 


Indefinite    Absent. 


Definite 


Absent. 
Marked. 


definite 

Prolonge 

Pandemic  I  Indefinite  '  Absent. 


I  Prolonged  I  Complete* 


Sporadic   I    Definite  j  Absent 

Endemic  ;  Irregular  ;       — 

Epizootic  I    Definite  |       — 

„         '  „  Complete* 


*  /. «.  cases  of  the  same  person  having  two  attacks,  though  they  certainly  exist,  are  so 
extremely  rare  that  they  do  not  affect  the  practical  rules  as  to  infection. 
t  No  longer  prevalent  in  this  country. 

Order  and  Af/mities, — In  the  first  edition  of  this  work  I  placed  Typhus 
fint  (as  waa  probably  Dr  Fagge's  intention)  on  the  gTx>und  of  tradition. 
But  now  it  has  happily  become  so  rare  that  it  seems  better  to  give  the 
first  place  to  the  moat  important  of  all  fevers  to  physicians  in  Western 
Europe  and  America,  that  which  is  unfortunately  called  typhoid  and  abdo- 
minal typhus.  This  disease  in  many  respects  stands  alone,  and  should  be 
separated  as  far  as  possible  from  Typhus. 

It  is  important  to  remember  that  the  "  oomtinued  "  fevers  are  only  so 
called  in  distinotion  from  the  intermittent  and  remittent  fevers  better 
known  to  Greek  physicians,  and  that  they  are  closely  related  to  the  so- 
called  AzantltAvna       T  hA.vA.  therefore,  nlaced  thn  thrc^  HiaorHAra   /^f  '%.Kil'1- 
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hood  with  rashes  next ;  and  following  them,  the  two  with  pustuL 
ezanthems,  which  are  closely  related  clinically.  They  are  naturally  followc 
by  two  specific  diseases  without  rashes — ^Mumps,  which  I  have  transferrc 
from  affections  of  the  mouth,  and  Whooping-cough,  which  was  former! 
along  with  Influenza  placed  among  disorders  of  the  lungs. 

Typhus  finds  its  most  appropriate  place  at  present  with  other  grai 
historical,  epidemical,  and  happily  in  Western  Europe  obsolete  fevers- 
Reourrens  and  Plague.  With  them  may  go  the  more  modem  pest 
lences  known  as  Cholera  and  Yellow  Fever.  These  five  diseaaee  are  a 
endemic  in  certain  regions,  epidemic  in  others, — ^terrible  in  the  past,  bt 
deprived  more  or  lees  of  their  terrors  by  the  progress  of  scientific  medidn 
Other  exotio  diseases  conveniently  follow  Yellow  Fever. 

Erysipelas,  Diphtheria,  Syphilis,  Tubercle,  and  Pneumonia  follow,  eat 
of  them  with  very  peculiar  characters,  which  separate  them  from  oi 
another  and  from  the  other  specific  diseases.  Though  placing  them  a 
among  specific  genial  diseases  I  have  still  thought  it  best  to  retain  Pne 
monia  among  diseases  of  the  Lungs,  although  Diphtheria  is  removed  fro 
those  of  the  larynx.  Erysipelas  from  those  of  the  skin,  and  Syphilis  ai 
Tuberculosis  from  "  general  pathology." 

Notification  of  infectious  diseases, — ^Under  the  Act  of  Parliame 
(52  and  53  Vict.,  cap.  72)  passed  in  1889  for  the  notification  of  infectio 
diseases  to  vestries  or  other  local  authorities,  through  the  Medical  Offio 
of  Health  for  the  parish,  a  registered  practitioner  is  bound  to  give  inform 
tion  of  the  nature  and  locality  of  every  case  he  visits  or  attends  of  tl 
following  diseases :  — ^Variola,  Cholera,  Diphtheria  (including  so-called  Mei 
branous  Croup),  Erysipelas,  Scarlatina,  Tophus,  Enteric,  Relapsing,  or  ai 
other  continued  fever,  and  Puerperal  Fever. 


ENTERIC    FEVER 

Ac  dam  primii  lues  ado  sublapta  veneno 
PertenUt  sensus,  atque  ossibus  iinplicat  ignem 
Necdum  aniiuus  toto  percepit  pectore  flHinmam. 

ViBGIL. 

Eviofif  of  the  separation  of  Enteric  from  other  forma  of  fever ^  and  particularly 

from  Tf^hus — Nomenclature — Geographical  and  zoological  distribution. 
CUidcid  course — incubation — onset   and  early  symptoms — the   exanthem — later 
course — Recovery  and  convalescence — Modes  of  death — Slight  and   abortive 
ciises  —  anomalous   cases — Complications  —  coincident  fevers  —  Sequelce  — 
Rdapses — Protection — Diagnosis,  clinical  and  bacteriological, 
MM  anatomy — intestines — spleen — larynx —heart  and  muscles,  etc, 
^Mog^ — The  baciUus — its  conveyance  by  water,  milk,  etc, — cases — Contributing 

ojiulitions — season,  drainage — age  and  habits,  etc, — Mortality — Prognosis, 
TrtdmetU — food — stimulants— baths  and  antipyretics — antiseptic  diugs — treat- 

mnt  of  complications  and  during  convalescence — Prophylaxis, 
F^briculii — its  recognition  apart  from  slight  cases  of  Enteric  fever. 

Definition, — ^A  specific  infective  fever  of  three  or  more  weeks'  duration, 
fith  a  characteristic  exanthem  and  equally  distinctive  lesions  of  the 
intestines. 

Synonyms, — ^Typhoid  Fever,  Typhus  mitior,  Febris  miliaris  (De  Haen), 
Gastric  Fever,  Infantile  remittent  Fever,  Slow  nervous  Fever  of  Huxham 
(1739),  Typhia  (Farr,  1859),  Pythogenic  Fever  (Murchison),  Fall  Fever 
in  America. — Fr.  Fi^vre  typhoide,  Dothienent^rie. — Germ,  Typhus  ab- 
dominalis  or  Ileo-typhus  (Griesinger,  1857),  or  Typhus  without  qualification. 

History. — Of  the  fevers  which  were  called  "  continuous"  by  the  ancients, 

in  contrast  with  the  intermittent  fevers  common  on  the  shores  of  the 

Mediterranean,  the  first  to  be  separated  from  the  rest  were  Smallpox  and 

Measles,  by  the  Arabian  physicians  of  the  tenth  and  eleventh  centuries. 

ITie  next  was  Scarlet  Fever,  in  the  seventeenth  century ;  then  Chicken-pox, 

in  the  eighteenth.      The  striking  appearance  of  the  skin  in  these  four 

maladies  threw  their  essential  pyrexia  into  the  background;   they  were 

named  exanthems,  and  described  among  diseases  of  the  skin.     The  other 

*'  fevers,"  excluding  the  Plague,  were  regarded  as  forming  one  "  genus," 

yarying  in  symptoms  and  course,  but  essentially  the  same.     So  Huxham, 

Hancock,  Pitcaim,  Gullen,  and  Heberden  taught  during  the  eighteenth 

century  in  England,  and  so  Boorhaave,  Sauvages,  de  Haen,  and  Hildenbrandt 

taught  on  the  Continent. 

In  Great  Britain  early  in  the  present  century  it  was  recognised  that 
fever  often  occurred  in  a  malignant,  highly  contagious  form,  to  which 
the  name  typhus  was  given ;  that  this  was  sometimes  mingled  with  cases 
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of  much  shorter  and  less  dangerous  fever,  though  equally  contagious,  which 
had  great  tendency  to  relapse,  and  was  chiefly  seen  in  Ireland ;  that  other 
forms  were  less  acute  in  onset,  slower  in  progress,  less  contagious  and  leas 
^'  putrid ; "  and  these  were  named  slow  nervous  fever,  adynamio  fever,  or, 
from  the  frequency  of  abdominal  symptoms,  gastric  fever  (typhus  ab- 
dominalis).  In  addition  miliary  fevers  and  bilious  fevers  were  described, 
and  lastly,  fevers  lasting  less  than  a  week  and  running  a  benign  course, 
which  were  called  febricula. 

It  was  the  study  of  morbid  anatomy,  so  strangely  neglected  before, 
which  led  to  the  breaking  up  of  this  heterogeneous  group  of  diseases.  In 
France,  which  took  the  lead  in  pathology  and  clinical  medicine  during 
the  first  thirty  years  of  the  present  centuiy,  the  first  and  most  im- 
portant discovery  was  made.  It  was  found  that  when  the  bodies  of  those 
who  died  of  fever  in  Paris  were  opened,  the  intestines  were  ulcerated. 
The  true  meaning  of  this  fact  was  not,  however,  at  first  understood. 
Broussais  maintained  that  a  "  gastro-ent6rite "  was  the  essential  cause  of 
"  continued  fever "  in  general ;  t.  e.  that  the  general  disorder  was  sym- 
ptomatic of  a  local  inflammation.  Serree  and  Petit  believed  that 
the  intestinal  lesions  were  specific,  and  resulted  from  the  introduction  of  a 
poison  into  the  system,  and  that  they  were  of  an  eruptive  nature,  like  the 
pustules  of  smallpox.  Meckel  supposed  that  the  soft  white  "  medullary  " 
plaques  of  the  diseased  intestine  were  medullary  new  growths,  primary 
soft  cancer  of  the  ileum.  Bretonneau,  of  Tours,  noticed  in  1826-9  that 
the  ulcers  were  specially  localised  in  the  solitary  and  the  agminated 
lymph-follicles  of  the  intestine.  He  introduced  the  clumsy  term 
dothienent^rie  (So9£t)v,  a  pustule,  and  ivr^pov^  intestine)  for  the  disease ; 
it  was  used  by  his  pupil  Trousseau,  but  never  met  with  general 
acceptance.  Unfortunately,  the  name  proposed  by  Louis  in  1829,  fihfre 
typhoide,  was  universally  adopted  in  France  and  in  England.  The  French 
physicians  assumed  that  the  same  lesion  would  be  found  in  every  form  of 
fever,  whether  known  as  typhus,  putrid  fever,  bilious  fever,  gastric  fever, 
or  jail  fever.  But  when  the  anatomy  of  fever  came  to  be  investigated  in 
Scotland  and  in  England  the  bowels  were  often  found  to  be  healthy.  For 
a  time  the  difference  was  supposed  to  be  accidental,  or  of  little  consequence. 
But  gradually  it  became  apparent  that  two  distinct  diseases  had  been 
confused  together.  The  credit  of  indicating  the  clinical  distinctions 
between  them  must  fairly  be  divided  among  many  observers,  of  whom 
Gerhard  of  Philadelphia  (1836),  Lombard  of  Geneva  (1836),  Shattuck  of 
Boston  (1839),  and  A.  P.  Stewart  in  England  (1840)  deserve  mention.* 
Louis,  in  the  second  edition  of  his  work,  published  in  1841,  expressly 
admitted  that  his  "  fi^vre  typhoide "  and  the  typhus  of  English  writers 
were  different  diseases. 

There  were,  however,  many  who  maintained  the  opposite  view,  that 
typhus  fever  and  typhoid  fever  were  only  two  forms  or  local  varieties 
(as  botanists  would  put  it)  of  the  same  disease,  "  continued  fever."  This 
opinion  was  maintained  by  Gravee  and  Stokes  in  Ireland,  by  Alison  in 
Scotland,  and  in  the  first  edition  of  Watson's  Lectures  in  England.  The 
issue  of  the  controversy  still   appeared  imcertain  imtil,   in   1849-51,   Dr 

*  Dr  Stewart,  from  his  compariBou  of  the  fever  seen  in  the  wards  and  deadbouse  at 
Glasgow  with  that  seen  in  the  wards  and  deadhouses  of  Paris  (1886 — 1839),  concluded 
that  the  differences  between  the  two  diseases  were  "  so  marked  as  to  defy  misconception, 
and  to  enable  the  observer  to  form  wMth  the  utmost  precision  the  diagnosis  of  the  natim 
of  the  disease  and  the  lesions  to  be  revealed  by  dissection." 
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^ttfterwards  Sir  William)  Jenner  published  a  series  of  researches,  based  upon 
obserrations  made  at  the  London  Fever  Hospital.  During  three  years 
he  investigated  with  great  care  every  instance  in  which  more  than 
one  patient  was  brought  from  the  same  house;  and  he  found  that  the 
later  cases  invariably  corresponded  with  the  first  one,  even  when  botiii 
fevers  were  prevalent  in  London.  All  subsequent  writers  have  adopted 
this  doctrine.*  In  fact,  each  fever  waa  proved  to  breed  true,  and  they  were 
therefore  *'  specifically  "  distinct. 

It  is  interesting  to  inquire  whether  enteric  fever  can  be  recognised  in 
the  de84^ption  given  by  medical  writers  in  former  centuries ;    and  the 
aiLswer  was  decidedly  in  the  aJ£rmative.t     In  John  Himter's  Museum  at  the 
Cc^ege  of  Surgeons  there  are  still  two  {»*eparations  showing  the  character- 
istic intestinal  lesions ;  and  a  well-marked  case  was  dissected  by  Morgagni. 
The  disease  is  probably  identical  with  the  '*  slow,  nervous  fever ''  which 
Gilchrist,  of  Dumfries,  described  in  1734,  and  which  Huxham,   in  1738, 
distinguished  from   "  putrid  malignant "  fever.      In  works  of  an  earlier 
date  it  must  probably  be  looked  for  among  the  "  remittent  fevers,"  attri- 
buted to  malaria.     The  mistake  of  confounding  enterica  with  malarial  fevers 
waa  common  in  the  marshy  districts  of  England  up  to  a  recent  period ;  and 
in  India  they  are  even  now  separated  with  difficulty.!     Lancisi  recorded 
cases  of  fever  at  Rome  in   1718,  with  ulceration  of  the  intestines,  and 
identified  them  with  the  "  hemitritaeus,"   or  semitertian  ague  of  Galen. 
Spigelius,  a  century  beforehand,  described  cases  as  common  in  Italy,  with 
the  symptoms  and  morbid  lesions  of  enterica,  and  the  same  had  been  done 
by  our  countryman  Thomas  Willis  in  1859. 

NomeneUUure. — ^The  name  **  typhoid  fever "  is  ill-chosen,  since  the 
object  in  giving  a  title  to  a  disease  distinct  from  typhus,  but  liable  to  be 
mistaken  for  it,  is  to  mark  the  difference  between  them,  not  the  re- 
•nnblance.  Moreover  the  same  word  has  long  been  properly  applied  to 
t  group  of  symptoms — stupor  with  muttering  delirium  and  a  dry,  brown 
tongue — which  are  really  typhoid,  since  they  are  like  what  is  seen  in 
trphus.  The  resemblance  of  "  typhoid  fever  "  to  typhus  is  no  greater  than 
to  any  other  specific  toxaemia  with  pyrexia.  The  name  Enteric  Fever  was  a 
revival  of  the  old  terms  Febris  intestinalis,  mesenterica,  abdominalis  ;  it  was 
introduced  by  Ritchie  in  1846  and  accepted  by  Gairdner  and  Tweedie.  It 
bis  been  adopted  in  the  '  Nomenclature  of  Diseases,'  published  by  the  Royal 
College  of  Physicians,  and  is  ordered  to  be  used  in  the  official  returns  made 
to  the  Registrar-General. 

Distribution. — Enteric  fever  is  endemic  in  all  parts  of  Europe  and  Asia, 
in  the  United  States,  and  in  Australia.  It  is  common  in  India,  in  China, 
md  in   the   tropics  generally,   and   is   far  from   infrequent  in   Scotland, 

•  Dr  Wilkg  (•  Oiij's  Hosp.  Rep.,'  1855  and  1856),  Dr  Peacock  (*  Med.  Times  and  Gaz.,' 
liii,  1856),  Sir  Thomas  Watjwn  (*  Lectures,*  4th  ed.,  1857),  and  Dr  Mnrchison  ('Continued 
Fevers  of  Great  Britain.*  1862)  were  among  the  earliest  who  adopted  Jenner's  conclusion. 
SooD  after  Jenner's  researches  were  published,  Dr  Austin  Flint,  in  1852,  showed  that  the 
tune  diatiuction  between  typhus  and  enteric  fever  whs  muni  Test  from  a  comparison  of 
clinical  and  anatomical  facts  in  the  United  States,  thus  confirming  the  opinion  of  Gerhard 
end  Shattuck. 

f  An  interestini^  example  of  the  possibility  of  interpreting!:  historical  records  by  the 
light  of  modern  MiencA  is  afforded  by  an  admirable  essay  in  which  Dr  Norman  Moore  has 
■atlvfactorily  proved,  from  the  memoranda  of  Dr  Mayerne,  physician  to  James  I,  that  the 
dinaac  of  which  Henry,  Prince  of  Wales,  died  in  1612  wap  enteric  fever. 

X  A  sapposed  compound  disease,  due*  to  both  mnlarial  and  typhoid  poison,  is  still 
rBcofrniMd  in  America,  and  by  some  physicians  in  India,  and  has  been  named  typho* mala- 
rial f ever.  a 


114 


KNTERIC    FEVER 


Norway  and  Iceland.  It  is  well  known  In  Brazil  and  fiuenos  Avres,  in 
Egypt  and  South  Afnoa.  In  fact,  it  may  be  called  pandemic  in  iu 
distribution. 

It  is  doubtful  whether  enteric  fever  occurs  in  animalB.    **  Pig  typhoid*' 

I  has  nothing  in  common  with  typhoid  fever  but  the  name.  Mr  Bland 
Sutton  communicated  to  the  Pathological  Society  ('  Trans./  1885  and  1889) 

I  a  paper  on  the  occurrence  of  a  disease  in  monkeys  and  in  beavers,  which 
on  anatomical  grounds  he  identified  with  the  typhoid  fever  of  man.  The 
symptonis  observe d  during  life  were  diarrhoea  and  htemorrhage.  He  quoted 
Serres,  who  recorded  an  epidemic  of  what  he  regarded  as  enteric  fever 
among  tho  monkeys  in  the  Jardin  de^  plantes ;  the  symptoms  observed 
were  diarrhoea  and  fever,   ending  almost  always  in  death. 

Clinical  course — ificuhation, — The  source  of  the  disease  has  now  be«D 
proved  to  be  never  by  de  novo  development  out  of  filth  or  anything  else. 
but  always  from  a  previous  case.  The  contagion  is  conveyed  by  a  peculiar 
bacillus  which  is  as  u  rule  carried  in  drinking-water  to  the  intestines  ol 
the  second  host.  The  period  of  incubation  after  entrance  of  the  poison 
appears  to  vary,  but  in  most  cases  is  more  than  a  week  and  less  than 
a  fortnight.  The  date  at  which  a  patient  receives  it  can  seldom  be 
precisely  fixed.  At  Guildford,  in  1867,  iin  epidemic  was  traced  to  the 
fact  that  contaminated  water  was  supplied  on  a  single  day,  the  17th  of 
August  ;  a  large  number  of  cases  came  under  medical  observation  on  the 
3rd  and  the  4th  of  September,  bo  that,  allowance  being  made  for  the 
gradual  development  of  the  symptoms,  the  incubation  probably  lasted 
twelve  or  thirteen  days.  Instances  are  recorded  in  which  the  disease 
has  shown  itself  four  or  five  days  after  the  patient  haa  drunk  con- 
taminated milk  or  arrived  in  an  infected  locality,  Caaes  of  apparently 
longer  incubation  occur,  and  some  observers  regard  the  usual  incubation 
period  as  varying  from  one  to  three  weeks.  Persons  sometimes  have  not 
fallen  ill  until  three  weeks  after  leaving  a  place  in  which  there  is  reason  to 
believe  that  they  must  have  taken  the  fever ;  but  the  question  is  at  what 
date  the  intestinal  lesions  began,  not  when  the  symptoms  first  appeared. 
In  some  cases  accurately  observed  by  Quincke,  in  Swit<3Eerland,  the  incu* 
bation  lasted  from  eight  t4>  sixteen  days. 

Onset. — The  first  day  of  enteric  fever  is,  as  a  rule,  difficult  to  fix. 
for  it  is  usually  slow  and  insidious.  The  patient  feels  depressed  and 
weary*  and  more  so  every  day ;  he  baa  headache  and  giddiness,  and 
pains  in  his  back  and  limbs ;  he  loses  appetite,  and  sometimes  vomita. 
Diarrhoea  comes  on  of  itself ;  or,  if  he  takes  an  aperient,  his  bowels 
remain  relaxed.  After  five  or  six  days  he  becomes  so  ill  that  he  haa  to 
give  up  work  and  take  to  his  bed.  In  such  a  case  the  duration  of  his 
illness  must  be  reckoned  from  the  day  on  which  he  first  felt  ailing.  Some> 
times  malaise  and  other  slight  symptoms  run  on  for  two  or  three  week© 
Ijefore  a  definite  illness  begins,  and  its  subsequent  course  is  not  shorter 
than  usual.  It  is  probable  ih&t  some  of  these  cases  begin  as  ordinary 
diarrhoea,  and  tkat  the  disordered  state  of  the  bowels  renders  them  more 
obnoxious  to  the  specific  contagion-* 

*  W^hcn  n  pntient  wrb  ailing  before  he  fell  i«rio!isly  ill.  one  mtiet  be  pre|mred  la  cimfr 
of  death  U^  find  some  of  Peyer's  patrhct  in  an  ndvunced  stage  of  tlie  di»e«se.  Tbe  Ut# 
I)r  Irvine  an^ipc^ed  that  in  inch  caaos  th<*  definite  uttack  is  in  reiility  d  relapM,  preceded 
by  nn  nlmost  Intent  primnry  fever.  Tbe  objection  t^i  thi*  view  is  that  a  re1iip«e  is  almoiit 
iilwiiy*  tligbter  rind  ihorter  than  tbe  primiiry  uttaclu— C.  fL  F. 
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Sometimes,  however,  enteric  fever  begins  not  gradually,  but  with  a 
ligor  and  a  rapid  rise  of  temperature,  so  aa  to  simulate  typhus  or  influenza^ 
The  writer  has  noticed  this  to  be  more  frequent  during  the  last  ten  years, 
etpeciaUy  in  1893. 

Course. — The  temperature  during  the  first  three  or  four  days  of  the 
fever  rises  in  a  zigzag  fashion  :  from  morning  to  evening  there  is  an  ascent, 
from  evening  to  morning  a  fall,  much  slighter,  except  in  the  unusual  cases  of 
ibnipt  onset ;  so  that  each  evening  the  thermometer  stands  higher  than  on 
(he  evening  before.  It  must,  however,  be  borne  in  mind  that  the  excep- 
tional cases  of  enterica  in  which  the  onset  is  marked  by  definite  symptoms 
ire  those  in  which  the  thermometer  is  most  likely  to  be  used  during  the 
int  two  or  three  days,  and  the  rules  Wanderlich  laid  down  are  rarely  com- 
pletely observed  by  this  wayward  disease.* 

Nevertheless  the  gradual  ascent  of  the  temperature  with  slight  morning 
remissions  during  the  first  week  is  characteristic ;  and  a  normal  tempera- 
tore  at  any  part  of  the  day,  or  a  temperature  as  high  as  104^  Fahr.,  are 
both  unusual  befcnre  the  fourth  or  fifth  day.  In  mild  cases  the  maximum 
temperature  during  the  course  of  the  fever  may  be  registered  before  the 
end  of  the  first  week. 

The  pulse  is  not  very  rapid  during  the  first  week,  generally  from 
100  to  110  a  minute,  and  sometimes  less  frequent.  The  pulse-rate  varies 
it  different  periods  of  the  day,  sometimes  in  correspondence  with  the 
fluctuations  of  the  temperature,  sometimes  independently,  and  changes 
cf  posture  affect  it  much  more  than  in  health.  Its  peculiarity  is  its  soft, 
compressible  character,  with  a  dicrotism  which  may  be  so  marked  that  an 
mkilled  observer  may  actually  count  it  at  twice  the  frequency  of  the 
heart's  beats.     These  features  are  well  shown  by  the  sphygmograph. 

The  breathing  is  more  rapid  than  in  health;  but  unless  bronchitis  is 
preorat  t^e  respirations  are  not  quickened  in  the  same  ratio  as  the  pulse 
antil  hypostatic  congestion  begins  to  set  in. 

The  aspect  of  a  patient  with  enteric  fever  is  that  of  languor  and 
vesriness ;  the  face  is  not  dusky,  nor  is  the  aspect  so  stupid  as  in 
tjphus.  There  is  usually  pallor,  with  a  circumscribed  pink  flush  on  one  or 
both  cheeks,  especially  towards  evening  or  when  food  or  stimulant  has 
been  recently  g^ven.  The  muscular  st^rength  gradually  fails,  and  the 
mind  becomes  more  listless. 

The  tongue  is  less  thickly  coated  than  in  Scarlatina,  Rheumatism,  or 
Pneumonia,  and  the  fur  is  often  yellowish  instead  of  white.  In  the  course  of 
the  second  week  it  sometimes  beoomee  dean,  bright  red,  and  smooth,  as 
though  glazed.  In  mild  ca^es  it  remains  moist,  but  in  severe  ones  it 
gradually  becomes  dry  and  brown,  with  deep  painful  transverse  fissures. 
A  yellow  atx^ak  on  each  side  of  the  dorsum  is  very  frequent. 

Anorexia  and  thirst  are  common  to  this  and  to  every  febrile 
complaint ;  nor  is  there  much  distinction:  in  the  nausea  and  headache 
vliich  are  often  present  at  the  commencement  of  the  illness. 

The  skin  may  either  be  dry  or  moist.     Profuse   sweats   are   by   no 

*  In  1879  a  patient  in  Gay's  Hospital,  convalescent  from  pleuritic  effusion,  was  attacked 
vHfa  enteric  fever.  He  first  felt  nnwell  nn  April  2nd,  and  his  temperature  immediately 
rose  from  9S-(f*  to  102*6°;  next  day  he  had  rigrors;  on  April  4th  there  were  characteristic 
glools;  on  April  8th  rose-spots  appeared. 

In  1878  a  girl  was  sdmitted  who  had  heen  carefully  watched  from  the  third  day  of  her 
Urngm  by  Dr  logoldby ;  the  morning  and  evening  temperatures  wpre  on  that  day  103*4° 
nd  106-2^  respeetively;  on  the  fourth  day  they  were  103*4''  and  104*2°;  on  the  fifth  day 
lOr*'*  and  102ir    —  ^'^  "-^h  108-6°  and  104-2°. 
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meaiiB  infrequent,  especially  at  night ;  and  are  sometimes  accompanied  hj 
an  abimdant  eruption  of  sudamina,  especially  towards  the  end  of  tht 
second  and  in  the  third  week,  which  ends  in  desquamation  of  the  chest  tad 
abdomen. 

The  spleen  becomes  enlarged  in  the  course  of  the  first  week.  Sometimei  _ 
its  edge  can  be  felt  below  the  ribs,  particularly  if  the  patient  lies  over  to  L 
the  right  and  the  ulnar  edge  of  the  hand  be  gently  pressed  up  under  the 
ribs  with  expiration  and  the  inspiratory  fall  watched  for.  Often  its  extent 
can  only  be  mapped  out  by  percussion.  With  resonant  lungs  and  a  fuQ 
tumid  abdomen  the  spleen  may  be  many  ounces  heavier  than  natunl, 
without  there  being  any  appreciable  pefcussion-dulness  ovec  it,  so  thtt 
the  absence  of  a  splenic  tumour  is  far  from  decisive  against  enteric  fe?«r. 

Epistaxis  is  of  frequent  occurrence,  especially  soon  after  the  com- 
mencement of  the  disease.  It  has  been  known  to  be  so  profuse  as  to  be 
dangerous.  Severe  headache  is  a  frequent  early  symptom,  and  sore  throii 
another;  other  oases,  again,  begin  with  cough  or  with  vomiting. 

Exanthem. — Early  in  the  second  week,  or  sometimes  at  the  end  of  the 
first,  appears  the  rose-rashy  the  most  characteristic  symptom  of  enteric  feyer. 
A  diffused  blush  like  scarlatina  is  occasionally  noticed  two  or  three  days 
sooner,     in     the     course     of     the     first     week,     and     when     attended 
with    a    slight    sore    throat,    this    has    led    to    a    mistaken    diagnosia.* 
The     true     rose-rash     is     much     lees     conspicuous,     yet     the     presence 
of  a  few  small  red  spots  hardly  larger  than  pins'  heads  is  the  conclusive  sign 
of  enteric  fever.      No  doubt  individual   papules  must  be  distinguished 
from  fleabites  and  from  inflamed  sebaceous  glands.     They  are  not  petechial, 
but  disappear  under  pressure;  they  are  pink  in  colour,  rounded  not  acu- 
minate in  shape,  discrete  in  distribution,  and  usually  few  in  number.     Elaoh 
papule  runs  a  short  course  of  two  or  three  days,  and  fresh  crops  appear 
as  the  fever  goes  on.      The  skin  shows  white  and  clear  around  them, 
not   mottled    and    dusky    as    in    t3rphu8.       The    regions    in    which    they 
are  mostly  found  are  the  lower  part  of  the  chest  and   the  front  and 
sides    of    the    abdomen ;     they    sdso    occur    on    the    back    and     loins, 
but    a    careful    physician    will    seldom    be    curious    on    this    point.     In 
an  epidemic  among  the  French  troops  at  Montpellier  (1870-71)  Dr  George 
Turner  informed  the  writer  that  in  several  cases  the  rose-spots  could  only 
be  found  on  the  lumbar  region,  and  Murchison  has  seen  them  limited  to 
jthe  back.     In  exceptional  cases  they  are  scattered  thickly  over  the  whole 
'  of  the  trunk.     The  writer  has  seen  them  on  the  neck,  on  the  arms,  wrists 
and  hands,  and  on  the  ankles,  but  never  on  the  face. 

The  date  at  which  they  first  appear  is  usually  between  the  seventh 
and  the  twelfth  day,  occasionally  as  early  as  the  fifth  or  sixth  day  of  the 
fever.  They  are  probably  never  absent  throughout  the  whole  course  of  the 
disease  ;  but  in  the  case  of  children  one  may  fail  to  observe  them,  although 
careful  search  is  made  every  day.  They  can  not  only  be  seen,  but  felt, 
as  rounded,  smooth  pimples ;  they  do  not  grow  after  they  appear,  but 
become  paler  and  flatter  until  they  fade  away ;  they  never  become  petechial, 
and  after  death  they  are  invisible.  They  appear  in  successive  crops,  so 
that  although  the  duration  of  the  rash  as  a  whole  may  be  from  one  to  three 
weeks,  or  longer  if  the  disease  is  protracted,  no  individual  spot  remains 

*  Roseola  scarlatiniformi* :  see  **  Two  Cases  of  Enteric  Fever  Nccompanied  by  an  Eiytbe- 
matous  Eruption  resembling  that  of  Scarlatina,'*  by  Dr  Wbipham, '  Clin.  Trans.,'  188t» 
xvi,  p.  160. 
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more  than  three,  four,  or  five  days,  sometimes  not  longer  than  twenty-four  . 
^ors.  It  has  scMnetimes  be^i  noticed  that  they  have  come  out  in  large  j 
mimbers  after  a  warm  bath,  or  that  they  have  first  shown  themselves  on  a  / 
ptft  that  has  been  reddened  by  mustard ;  on  the  other  hand,  they  become  { 

'    pskr  and  less  evident  after  exposure  has  cocked  the  surface.     A  fresh  crop ' 
0I  rose-spots  marks  a  relapse. 

Beudee  this  characteristic  rose-rash  and  the  rare  early  eiythema  above 
mentioned,  urticaria  has  been  noticed.  Sudamina  are  not  infrequent,  and 
when  numerous  may  obscure  the  pink  papules,  and  remind  one  that  miliary 
f^ffer  was  one  of  the  supposed  varieties  of  continued  fever.    Taches  bleudtres, 

I     described  by  French  physicians  and  by  Duckworth,  are  haemorrhages  due 
to  pediculi. 

Diarrhcsa. — Ulceration  of  the  bowels  is  constant  in  enteric  fever,  but 
diarrhoea,  though  the  rule,  is  sometimes  completely  absent.  The  propor- 
tion of  such  cases  varies  in  different  epidemics  and  under  different  treat- 
ment ;  Murchison,  as  the  result  of  twelve  years'  experience,  placed  it  at  one 
fifth.  The  writer  has  for  several  months  together  seen  almost  every 
cMe  constipated,  and  in  another  local  epidemic  has  seen  con- 
stant diarrhoea.  Constipation  is  probably  more  frequent  than  formerly, 
aod  this  may  be  explained  by  the  strict  milk  regimen  now  generally  en- 
fiofced.  In  many  oases  the  bowels  cease  to  be  relaxed  when  the  patient 
hu  been  ill  for  a  few  days,  or  they  are  first  loose  during  the  third  or  the 
foorth  week.  Louis  stated,  and  subsequent  experience  has  confirmed  it,  ' 
that,  as  a  rule,  the  severity  of  enteric  fever  is  proportionate  to  the  urgency 
and  persistence  of  the  diarrhcea.  But  there  is  no  necessary  relation 
between  the  number  of  stools  and  the  extent  of  the  peculiar  intestinal 
lesions.  It  was  taught  by  Addison  that  diarrhoea  was  more  constantly 
present  when  the  colon  was  ulcerated  than  when  the  ulcers  were  confined 
to  the  ileum,  and  the  same  fact  was  observed  by  the  late  Mr  Busk  at  the 
Dreadnought  Hospital ;  but  tlie  rule  is  not  without  exceptions. 

In  ordinary  cases  the  number  of  the  evacuations  is  about  four  to  six  in 
the  twenty-four  hours.  The  stools  have  been  compared  to  "  pea  soup." 
Their  colour  is  almost  like  that  of  yellow  ochre,  and  they  are  uniform 
ia  ccnisistence, — ^thiok,  not  watery.  This  appears  to  depend  upon  a  con- 
Bderable  amount  of  mucus  being  mixed  up  with  the  faeces.  Addison  used 
to  lay  stress  upon  their  being  almost  identical  with  the  normal  contents 
d  the  small  intestine,  and  he  supposed  that  they  were  hurried  on  through 
the  colon  and  recttun,  and  discharged  without  having  undergone  the  usual 
changes  there.  Albumen  is  present  in  considerable  quantity  in  the  stools  ; 
their  reaction  is  alkaline,  and  numerous  ciystals  of  ammonio-magnesian 
phosphate  can  be  seen  under  the  microscope. 

Since  the  "  pea-soup  "  stools  are  not  by  any  means  constant  in  enteric 
FeT«r,  and  are  sometimes  seen  where  it  is  absent,  there  is  serious  objection 
to  their  being  called  "  typhoid  stools.'*  Their  presence,  like  other  symptoms, 
b  only  a  help  to  diagnosis.  Blood  may  often  be  recognised  microscopically 
or  in  the  form  of  small  clots,  even  when  the  patient  has  been  ill  less  than  a 
veeL  Abundant  intestinal  haemorrhage  will  be  afterwards  described  as  a 
Nrkms  complication. 

In  doubtful  cases  Dr  John  Harley  recommends  searching  during  the  third 
week  for  fragments  of  sloughs  from  Foyer's  patches.  He  advises  that  the 
•koob  should  be  ■♦^tifMui  throufirh  a  net.  and  that  ♦^-k  vno^^^M  /»- 
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it  should  be  washed,  niid  then  examined  hy  &  lens  ;  Hocculent  shreda 
thus  be  obtained,  in  which  the  remains  of  inteetinal  tubulee  can  be  plainly 
recognised.  In  1873  a  man  died  in  Guy's  Hospital  from  enteric  ferer,  who 
two  days  before  his  death  passed  a  slough  an  inch  and  a  half  long,  iu 
which  muscular  fibres  were  discerned  ;  at  the  autopsy  the  corresponding: 
uloer  was  found  to  be  two  inches  in  length,  and  the  peritoneum  wa*  ex- 
posed  in  its  floor. 

Another  sign  of  intestinal  disturbance  is,  in  some  cases,  the  production 
on  gentle  pressure  (which  mu«t  be  applied  with  extrente  caution)  of  a 
gurgling  sound  in  the  right  iliac  fossa.  There  may  also  be  more  or  leas 
tenderness  in  this  region. 

During  the  second  week  of  the  disease,  the  bowels — as  a  rule  even  when 
there  is  little  or  no  diarrhcea- — become  filled  with  gas,  and  sometimes  the 
distension  is  extreme.  This  tympanites  or  *'  meteorism  '*  is  a  grave  Bym- 
ptom. 

The  urine  is  at  first  scanty  and  high-coloured,  and  may  remain  bo 
throughout,  but  more  often  it  gradually  becomes  pale  and  copious. 
Towards  the  end  of  the  third  week  it  often  contains  albumen,  usually  in 
small,  and  sometimes  in.  large  quantity.  It  is  present  perhaps  in  two 
thirds  of  the>  cases,  and  is  probably  febrile  in  character.  Hsematuria  is 
veiy  rare^  but  may  appear  quite  early  in  the  disease. 

The  so-called  ''  diazo-reaction  *'  of  Ehrlich  (published  in  1882)  is 
obt^uned  by  making  a  saturated  solution  of  sulphanilio  acid  in  dilute 
hydrochloric  acid,  and  addinf2:  to  200  c.c.  of  this  about  5  c.c.  of  '5  per  cent, 
solution  of  sodium  nitrite.  This  mixture  ts  poured  into  an  equal  bulk  of 
urine,  neutralised  with  Liq.  AmmonJ£e,  and  a  brownish  red  colour  appear* 
with  pink  froth.  The  teat  applies  only  after  the  first  week  of 
the  fever,  when  diagnosis  is  in  most  cases  easy  from  the  apiiearanco 
of  the  exanthem  and  other  symptoms,  and  it  is  preeent  (as  Ebrlidi 
found)  in  measlea  and  in  phthisis.  Its  absence  after  the  first  week  i* 
good  evidence  against  the  diagnosis  of  enteric  fever;  and  its  presence  i» 
a  oorroboration  which  may  sometimee  be  of  practical  service. 

There  is  considerable  anmmiu  in  and  after  enteric  fever,  and,  it  is  gene- 
rally  stated,  leucocytosis.  But  careful  observations  made  by  Dr  Thayer,  in 
Osler^s  wards  in  Baltimore,  showed  that  the  white  corpuscles  were  not 
increased  in  number.  He  found  the  ansemia  to  begin  in  the  third  week» 
and  consist  in  a  remarkable  fall  both  in  haemoglobin  and  corpuscular  rich- 
ness. The  latter  sank  to  1, 300^000.  The  absence  of  leucocytosis  is  con- 
firmed by  Dr  Cabot  from  the  Massachusetts  Hospital. 

Cerebral  symptotm  are  almost  absent  in  some  mild  cases  of  enteric 
fever-  In  the  course  of  the  'second  week  the  headache  subsides,  and  the 
patient  seems  to  be  convalescent*  Nor  is  there  always  much  muscular 
prostration,  Murchison  says  that  forty-four  out  of  one  hundred  patients 
under  his  care  were  always  able  to  sit  up,  and  to  get  out  to  the  night- 
chair;  but  this  should  never  be  allowed,  however  apparently  ^Id  the 
attack. 

In  the  third  iveek,  however,  in  most  cases,  and  in  many  much  earlier. 
the  patient  becomes  altogether  helpless,  and  liea  upon  his  back,  unable  t«* 
turn  in  bed,  and  vrith  trembling  hands  and  tongue.*     Fibrillary  **  auto- 

\         •  Jetiner  bcUeved  tlmt  \\  disproportionate  iutcnvity  of  tremor^  ^n  eompMred  with  other 
I  nervous  iymptoiiii,  ii  of  Pi{^tiifii'Aiiee,  pointiti|^  to  tlie  pretence  or  deep  iitcprrttiou  of  the 
]  intestiae,  saeU  n»  U  likelj  to  lead  to  ^mvc  pflrformtion  or  to  dangorotit  h»iiYorrhihg>e ;  and 
Morcbi»ou  wm  of  the  aam^  opinion. 
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muscular  *'  contractions  are  frequently  produced  by  pressure  on  the  pectoral  I 
musdes,  and,  as  Dr  Money  observed,  the  knee-jerks  are  exaggerated.     In  I 
some  rare  cases  the  limbs  or  the  trunk  become  rigid,  or  the  back  of  the  neck    , 
Vft  retracted,  or  thwe  is  strabismus,  or  spasm  of  the  pharynx,  or  trismus. 
Morchison's  large  experience  yielded  him  only  six  cases  of  enterica  com- 
plicated by  epileptiform  convulsions. 

There  may  be  all  degrees  of  delirium,  from  the  slightest  rambling  or 
moaning  during  sleep  up  to  the  most  violent  maniacal  excitement,  lasting 
ffff  hours  together.  Active  noisy  delirium  (which  is  more  common  in 
enteric  fever  than  in  typhus)  is  always  a  dangerous  symptom.  Some- 
tiflies  the  patient  unexpectedly  jumps  out  of  bed,  and  may  throw  himself 
out  of  the  window ;  or  if  not  properly  watched  he  may  cut  his  throat,  as 
In  a  well^own  case  of  suicide  at  Newmarket  which  occurred  during 
delirium  at  a  late  period  of  enteric  fever.  As  Gair.dner  observes,  the 
patient  may  lie  for  days  perfectly  still  and  quiet,  apparently  understanding 
eTerything  that  is  said  or  done,  but  unable  to  articulate  intelligible  replies 
(««^a  aypwyufy  coma  vigil). 

The  pupih  in  enteric  fever  are  almost  always  dilated,  as  Jenner  first 
remarked;  but  Murchison  observed  that  when  there  is  complete  uncon- 
tciousness  they  may  be  as  narrowly  contracted  as  in  any  case  of  typhus. 

Laier  course  and  resolution, — Deafness  is  common  in  the  third  week, 
and  does  not  appear  to  be  of  grave  import.  It  must,  however,  be  dis- 
tinguished from  deafness  in  one  ear,  coming  on  as  a  sequel  of  enterica  and 
due  to  caries  of  the  temporal  bone. 

Enteric  fever  very  rarely  subsides  by  a  crisis.*  The  rule  is  that  at 
some  period  of  the  disease,  frequently  about  the  end  of  the  third  week,  tiie 
morning  temperatures  begin  to  fall,  while  the  evening  temperatures  rise 
to  the  same  level  as  before ;  so  that  on  the  daily  chart  a  series  of  acute 
zigngs  is  formed.  After  a  few  days  these  become  exaggerated, 
80  as  to  make  a  difference  of  4^  cm:  6^  between  the  temperatures  of 
a  single  day ;  but  the  absolute  height  of  the  evening  rise  now  begins  to 
decline  in  its  turn,  so  that  each  day  it  is  about  1*5^  or  2^  lower  than  on  the 
previous  day ;  and  thus,  towards  the  end  of  the  fourth  week,  a  temperature/ 
is  reached  which  is  normal  or  slightly  below  normal.  This  inter7nittent\ 
type  of  pyrexia  towards  the  close  of  the  disease  is  so  characteristic  that  ai 
correct  diagnosis  has  been  based  upon  it  alone. 

Many  cases,  however,  particularly  in  children,  undergo  lysis  several  days 
hd<xe  the  end  of  the  third  week,  some  even  during  the  second ;  while,  on 
the  other  hand,  there  are  not  a  few  instances  in  which  the  fever  runs  on  for 
four,  five,  or  even  six  weeks  without  any  definite  change.  Sir  William 
Jenner  once  remarked  to  the  writer,  ''  They  call  it  a  three  weeks'  fever ;  but 
I  never  knew  a  case  (in  an  adult)  over  in  three  weeks."  In  a  woman  who 
Tts  under  treatment  in  Guy's  Hospital  in  1874  the  temperature  at  the 
expiration  of  six  weeks  was  still  103*8O,  then  it  fell  suddenly  by  crisisy  and 
within  two  days  became  normal.  It  is  in  such  cases  that,  if  death  occurs 
ifter  several  weeks'  illness,  one  finds  all  stages  of  the  lesions  in  Peyer's 
patches  and  solitary  glands  from  early  swelling  to  healing  after  the  sloughs 

*  A  medical  friend  of  mine,  in  whom  the  temperature  from  morning  to  evening  had 
Wen  ranging  from  101*^  to  103^  with  almost  absolnte  regularity,  was  found,  on  what  was 
caleakted  to  be  about  the  twentieth  evening,  to  have  a  temperature  of  only  101*1'^ ;  next 
aon'uig  it  wai'100f;iii.the  evening  99*3^;  on  the  twenty -second  morning  it  was  98*3%  and 
fcrievmd  days 'afterwards  it  remained  slightly  below  normal. — C.  H.  F. 

In  Dr  Xoora't  work  on  fevers  is  a  chart  of  a  case  of  Dr  Bewley's  which  also  ended 
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hiive  been  cast  otf.  Patients  seldom  die  before  the  third  week,  but  Troug* 
seau  recorded  one  ctiae  fatal  on  the  fifth  day.  The  latter  part  of  the  third 
and  the  fourth  are  the  moat  dangerous.  Many  die  at  the  end  of  the  fourth 
or  early  part  of  the  fifth,  and  many  later  still,  with  or  without  compUca* 
tion«. 

Convalueenct, — When  the  feiver  has  subsided,  the  pulse  sometinaw 
remains  qnick,  but  may  drop  below  sixty,  and  the  temperature  may  be 
subnormal  for  several  days.  This  is  often  a  period  of  much  suffering  to  the 
patient,  who,  as  his  mind  becomes  dear,  complains  more  and  more  of 
weakness  and  of  prostration,  and  of  not  being  able  to  find  a  comfortable 
posture  for  his  wasted  body.  The  loss  of  weight  during  an  attack  of 
enterica  is  considerable,  and  may  amount  to  twenty  pounds  or  eren  more. 

Occasionally*  as  Dr  F.  Shattuok  of  Boston  h*i*  remarked,  the  tempera- 
ture may  keep  up  when  all  other  symptoms  have  disappeared,  or  may  rm 
ap-ain  without  any  other  sign  of  a  relapse,  and  in  such  ca«es  the  best 
treatment  is  to  let  the  patient  get  up  and  take  solid  food.  Convalescence 
from  enteric  fever  is  slow  in  comparison  with  that  from  pneumonia  or 
typhus,  even  when  its  course  is  uninterrupted  by  a  relapse  or  by  any  of  the 
nccidents  that  will  presently  be  described  as  complications  and  sequelw. 
Many  weeks  elapse  before  the  patient  is  fit  to  resume  his  active  duties. 

Mode  of  death  in  fatal  co*«.— The  inunediate  causes  of  death  may  for 
eonTenience  be  divided  into  two  classes:  the  general  effects  of  the  fever, 
and  oocaaional  complications.  The  greater  nunmber  of  deaths  are  due 
to  failure  of  the  heart's  action,  particularly  in  the  pulmonary  circulation. 
This  leads  to  congestion  of  the  |K)sterior  and  lower  part  of  the  lungs,  the 
most  dependent  in  the  supine  posture  of  fever  ;  and  the  mere  length  of 
enterica,  as  compared  with  typhus  or  scarlatina,  makes  this  result  more 
frequent.  The  hypostatic  congestion,  or  hypostatic  pneumonia,  as  it  i* 
called,  is  not  ordinary  hepatisation,  but  a  combination  of  hyperaeraia, 
oedema,  and  sometimes  haemorrhage,  with  more  or  less  lobular  catarrh  and 
pulmonary  collapse.  True  pneumonic  hepatisation  is  only  an  occasional 
complication. 

The  weakness  of  the  heart  is  no  doubt  aggravated  by  severe  and  un- 
checked diarrh*]ea  or  by  repeated  ha&morrhago  from  the  bowels,  in  additioa 
to  the  inability  of  the  patient  to  take  suflBcient  food,  and  the  direct  effects 
of  the  febrile  process  on  the  muscular  tissues.  Death  by  failure  of  the 
heart  and  engorgement  of  the  lungs,  somewhat  vaguely  described  ai* 
asthenia,  or  exhaustion,  or  *'  cardiac  failure,"  i.  e.  weakness  of  the  right 
ventricle,  commonly  occurs  in  the  third  or  fourth  week,  and  occasionally 
later  still.  The  heart  may  post  mortem  be  found  dilated,  or  the  subject  of 
fatty  or  hyaline  degeneration. 

Sometimes  a  condition  which  might  also  be  described  a«  asthenia  super- 
venes after  the  temperature  ha«  ftdlen,  and  the  diarrhoea  ceased.  There 
18  no  evidence  of  serious  obstruction  of  the  bmg,  either  in  rapid  breathing 
and  cyanosis  during  life,  or  in  pulmonary  congestion  after  death  :  but  the 
patient,  instead  of  regaining  strength,  lies  in  a  state  of  complete  prostra- 
tion with  shallow  breathing  and  fluctuating  pulse  for  hours  or  even  days 
before  death.  He  may,  however,  rally  from  this  condition  and  recover 
after  all,  or  it  may  return  after  apparent  improvement. 

Death  from  syncope,  by  sudden  failure  of  the  left  side  of  the  heart, 
witting  off  the  supply  of  blood  to  the  brain  and  systemic  vessels  generally, 
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ii  rare  in  enteric  fever.  Dr  Cajley  has  recorded  two  such  cases,  and  they 
lould  no  doubt  be  frequent  if  we  did  not  feed  our  patients  with  extreme 
ore,  and  prevent  them  sitting  up  in  bed  until  convalescence  is  estab- 
liihed.  Death  from  hyperpyrexia  is  a  very  rare  event  in  enteric  fever. 
Occasionally  patients  are  cut  short  by  coma  within  the  first,  and  more 
often  in  the  course  of  the  second  or  early  in  the  third  week.  No  morbid 
appearances  are  discoverable  in  the  brain. 

Slight  and  ahbreviaAed  eases, — ^The  symptoms  of  enterica  are  sometimes 
from  first  to  last  so  slight  that  there  is  the  greatest  difficulty  in  persuading 
tlie  patient  that  he  is  really  ill,  and  must  not  go  on  with  his  usual  work. 
Such  cases  are  often  seen  in  hospital  out-patient  practice  in  the  second  and 
third  week,  and  the  clumsy  but  expressive  name  of  typhus  amhulans  has 
been  applied  to  them.     They  sometimes  last  as  long  as  ordinary  cases,  but 
tbe  symptoms  are  so  mild,  that  perhaps  the  affected  intestinal  glands  may 
sometimes  subside  without  breach  of  surface.     That  this  is  not  always  the 
oMe  is  shown  by  the  occasional  ooourrence  of  perforation  and  acute  perito- 
nitis, from  the  floor  (rf  a  single  ulcer  giving  way.     A  servant  girl  was  once 
filking  over  London  Bridge  in  apparent  health.     She  fell  down  in  acute 
pain  and  severe  collapse,  from  which  she  never  rallied.     She  was  carried 
into  Guy  8  Hospital  in  a  dying  state,  and  it  was  afterwards  found  that 
latent  enteric  fever  had  ended  by  sudden  perforation  of  an  ulcer. 

Not  a  few  cases  of  enteric  fever,  attended  with  well-marked  symptoms, 
nbiide  in  the  course  of  the  third  week.  Probably  the  intestinal  lesions 
ire  comparatively  slight.  But  since  it  is  only  by  the  rarest  accident  that 
ssch  cases  come  to  an  autopsy  we  cannot  be  sure  of  this,  for  clinical  sym- 
ptoms and  anatomical  lesions  do  not  always  correspond. 

Cases  which  terminate  before  the  sixteenth  day  are  apt  to  be  set 
down  as  examples  of  "  simple  febricula,"  or  of  a  non-specific  gastric  or 
intestinal  catarrh.  Yet  it  is  unquestionable  that  many  such  cases  depend 
on  the  infection  of  enteric  fever,  and  form  part  of  "  house  epidemics." 
Jdrgensen,  for  example,  mentions  an  outbreak  near  Kiel,  in  which  four- 
teen out  of  twenty  persons  had  an  abortive  form  of  the  disease.  Moreover, 
in  tddition  to  malaise,  headache,  and  anorexia,  many  cases  present  rose- 
ipots,  diarrhcea  with  characteristic  stools,  and  enlargement  of  the  spleen. 
Tbe  spots  are  said  to  appear  at  an  unusually  early  date,  sometimes  on 
tlie  second,  generally  by  the  fourth  or  the  fifth  day.  Moreover  this  abbre- 
fiited  variety  of  enteric  fever  appears  to  be  particularly  definite  in  its 
onset.  In  seventy-four  of  eighty-seven  cases  collected  by  Jiirgensen  it  was 
mdden,  and  in  forty-two  it  was  attended  with  chilliness  or  even  with  a  rigor. 
The  temperature  generally  rises  quickly,  and  it  may  be  10  4^  by  the  second 
or  the  third  day;  indeed,  Lieb^meister  says  that  he  has  seen  cases  in) 
which  the  thermometer  rose  to  106^  in  the  axilla,  and  which  yet  subsided 
between  the  fifth  and  twelfth  days.  More  frequently  in  these  short  cases 
the  temperature  does  not  exceed  102^,  lOP,  or  even  less.  Its  subsi- 
dence is  generally  rapid,  by  erisisy  without  presenting  the  marked  zigzags 
seca  in  the  far  commoner  and  more  severe  form  of  the  disease. 

In  ehUdren^  from  five  to  fifteen  (it  is  rare  in  infants),  enteric  fever  is 
often  very  mild.  Most  of  the  slight  and  short  cases  just  described  occur  in 
pitients  under  pubeity.  A  sharp  onset  is  perhaps  more  frequent  and  the 
feifer  higher  in  the'  first  week.  Vomiting  or  rigors  are  often  met  with, 
and  absence  of  the  exanthem  is  not  so  rare  as  in  adults.     Even  in  the 
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that  children  often  "  outgrow  their  strength  "  after  recovering  from  typhoid 
fever.  Certain  cases,  moreover,  are  as  severe  and  protracted  as  those  121 
adults,  and  death  from  perforation  is  for  from  unknown  in  children. 

Enteric  fever  in  persona  over  siity  is  very  fatalt  though  the  tempera- 
ture 18  usually  not  high  nor  ihe  early  symptoms  severe. 

FebrU  enUriea  une  fehrf. — It  would  seem  incredible  that  this  dise 
should  ever  run  its  course  without  pyrexia ;    but  the  fact  is  asserted 
competent  observers,  whose  diagnosis  was  proved  by  anatomical  evidence 
Murchiaon,  Cayley,  Struve  (during  the  siege  of  Paris  in  1870),  and  FriintattlP 
The  cause  of  the  absence  of  fever  is  supposed  to  have  been  starvation  and 
exhaustion  from  fatigue  and  watching. 

Vomplkation.^. — Many,  perhaps  a  thirds  of  patients  with  enteric  fever 
die  from  intercurrent  local  disorders.  These  complications  are  more 
numerous  and  varied  than  in  any  other  specific  fever. 

The  mont  common  complication  is  Septiemmia^  and  it  is  one  of  the 

most  serious.     Along  with  the  specific  bacillus  of  Eberth  the  ulcers  of  the 

ileum  often  harbour  nuuierous  8trepti>coc»i  and  other  suppurative  microbe? 

which  produce  a  condition   of  blood-poisoning,   and  to  this  much   of  the 

I  typhoid   state  of  the  third   and  fourth   weeks  is  probably  due— the  con- 

'  tinned  fever,  the  rapid  pulse,  the  sweating,  and,  above  all,  the  weakness  of 

^  the  heart  and  consequent  congestion  of  the  limgs. 

Another  grave  complication  is  severe  Hctmorrhage  from  the  bowels.  Its 
frequency  is  difiicult  to  estimate,  because  more  or  less  blood  may  generally 
be  found  in  the  evacuations  if  looked  for  from  day  to  day.  Murchison 
says  that  in  3*77  per  cent,  of  his  cases  it  occurred  to  the  extent  of  more 
than  six  ounces.  Liebermeiater,  at  Basle,  found  it  in  7  per  cent..  Louis,  at 
Paris,  in  6*9.  As  a  direct  cause  of  death  it  was  noted  seven  times  (in  four 
men  and  three  women)  among  415  cases  at  Guy*s  Hospital,  according  to  an 
analysis  made  by  our  late  registrar,  Dr  E.  W.  Goodall. 

The  blood  may  be  either  bright  red  or  dark,  and  it  may  be  fluid  or 
partially  clotted  ;  if  it  has  been  long  retained  in  the  intestinal  canal  it 
is  dark  brown  like  chocolate.  Hiemorrhage  during  the  second  week  is  pro- 
bably due  to  a  general  venous  oozing  from  the  swollen  mucous  membrane  of 
the  ileimi — unless  indeed  the  true  date  of  the  commencement  of  the  disease 
may  have  been  earlier  than  was  supposed.  But  at  later- periods  the  bleeding 
is  often  from  an  artery  exposed  during  the  separation  of  the  sloughs.  Dr 
Fagge  more  than  once  recorded  one  particular  ulcer  deeply  blood-stained  or 
with  a  clot  attached  to  its  floor;  and  Jenner,  in  a  similar  case,  injected 
water  into  the  superior  mesenteric  artery,  and  found  that  it  eRcai>ed  from 
one  of  tile  ulcere.  In  other  Instances^  however,  of  death  after  four  or  six 
weeks  of  illness,  numerous  ulcers  are  found  all  equally  reddened,  or  the 
whole  mucous  membrane  of  the  last  two  feet  of  the  ileum  intensely  con- 
gested, soft,  and  swollen. 

When  the  amount  of  blood  lost  is  large,  the  patient  exhibits  the  usual 
symptoms  of  profuse  haemorrhage ;  he  becomes  blanched  and  cold,  and  the 
pulse  is  weak  and  small.  The  temperature  also  Is  suddenly  lowered, 
a  point  of  importance,  as  it  may  afford  the  earliest  indication  of  what  has 
occurred  before  any  of  the  blood  has  been  discharged. 

The  part  of  the  bowel  which  contains  the  blood  has  been  found  dull 
on    percussion    by  Zulzer    and    by  Moore.      According    to    Liebenneister 
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juemorrhage  diminishes  the  rapidity  of  the  pulse,  and  is  often  attended 
rith  a  marked  alleviation  of  the  c^ebral  symptoms.  But  these  effects  are 
transitory. 

Hematuria  may  be  present  in  addition  to  intestinal  hcemorrhage,  and 
«JjBO  epistaxisy  particularly  at  the  onset  or  in  the  first  week  of  an  attack  of 
estcric  fever. 

With  regard  to  the  influence  of  intestinal  h»morrhage  on  the  course 

oi  tlie  disease,  Graves,  and  following  him  Trousseau,  thought  that  it  was 

niot  unfavourable.     It  is  true  that  many  patients  recover ;  but  the  statistics 

of  Murchison  and   Liebermeister  show  conclusively   that  the   mortality 

Among  cases  in  which  hasmoTKhage  occurs  is  far  higher  than  the  average 

dnth-rate  of  the  disease.     It  is  possible  that  the  cases  in  question  are 

•Itogether  of  greater  severity  than  average  cases,  independently  of  their 

being  attended  with  h»morrhage.     The  deep  ulceration  which  opens  an 

Artery  is  very  likely  to  extend  still  further ;  and  thus  it  is  well  established 

that  hemorrhage,  when  it  subsides,  is  often  followed  after  a  few  days  by 

fital  peritonitis  from  perforation  of  the  bowel. 

A  considerable  loss  of  blood  may  impair  the  patient's  power  of  resisting 
the  disease,  and  weaken  the  heart.  Murchison  says  that  he  has  repeatedly 
leen  patients  who  had  been  doing  well  die  of  syncope  a  few  hours  after 
copious  hsemorrhage.  A  case  in  point  occurred  at  Guy's  Hospital  in/ 
1879;  the  patient,  a  child  aged  six,  went  on  favourably  for  a  week. 
after  the  hemorrhage  and  then  suddenly  expired.  Dr  Goodhart  found- 
oonsiderable  dilatation  and  some  degree  of  fatty  degeneration  of  the 
left  Tentricle  of  the  heart.  The  change  was  only  such  as  is  frequent  in  un- 
complicated cases ;  but  the  hsemorrhage  probably  intensified  it. 

It  is  worthy  of  notice  that  hsemorrhage  seems  never  to  afford  the 
eariiest  clinical  indication  of  an  enteric  fever  hitherto  latent,  us  is  often  the 
case  with  perforation. 

A  still  more  dangerous  complication  of  enteric  fever  is  Perforation 
of  the  bowel,  with  resulting  peritonitis.  Its  frequency  is  very  great,  espe- 
ciallj  in  England.  Thus,  whereas  Liebermeistef  gives  it  as  the  cause  of 
death  in  8  per  cent,  of  fatal  cases  of  the  disease  at  Basle,  and  Holscher  in 
5*7  per  centw  at  Munich,  Murchison  found  it  present  in  nearly  20  per  cent, 
of  fatal  cases,  and  in  3  per  cent,  of  all  his  cases.  All  writers  are  agreed 
that  it  more  often  occurs  in  males  than  in  females,  and  in  seventy-three 
instances  observed  by  Murchison  the  proportion  was  as  fifty-one  to  twenty- 
tvo.  In  the  415  cases  analysed  for  the  third  edition  of  this  book  by  Dr 
Goodall,  22  (t. «.  5*3  per  cent  of  the  whole  number,  and  about  30  per  cent, 
of  the  fatal  cases)  died  from  perforation,  and  of  these  12  were  male  and  10 
female. 

The  aperture  is  sometimes  minute  and  rounded,  but  in  other  cases,  as  Dr 
Bristowe  stated  in  volume  xi  of  the  '  Pathological  Transactions,'  it  is  linear, 
showing  that  it  was  due  to  laceration.  It  is  sometimes  directly  traceable  to 
disturbance  of  the  bowel  during  defsdcation,  by  the  administration  of  an 
enema,  or  in  the  act  of  vomiting.  Perforation  may  also  be  due  to  irritation 
from  solid  fsecal  matters,  or  to  the  presence  of  pentrup  gas.  Again,  in 
oertain  cases  tlie  gangrenous  process  affecting  a  Peyer^s  patch  ext^iids 
directly  through  the  whole  t^ckness  of  the  bowel,  and  then  a  large  slough 
may  ^bop  out,  leaving  a  hole  of  considerable  size. 

When  gas  escapes  freely  into  the  peritoneum  it  allows  the  liver  to  fall 
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tnesl  matter  is  extra vas&ted,  and  thus  round-worms  have  been  foyxid  free  in 
tlie  peritoneal  cavity. 

The  seat  of  perforation  is  almost  always  in  the  lower  end  of  the  ileum 
I  within  11  foot  or  two  of  the  valve.  It  is  said  to  be  sometimes  in  the  Cttcal 
j appendix  or  in  the  colon r  but  this  must  be  extremely  rare. 

The  time  at  which  this  terrible  complication  is  more  apt  to  occur  is  in 
the  third,  fourth,  or  fifth  week  of  the  fever.  Cases  have  been  recorded  In 
which  it  has  been  as  early  as  the  eighth,  ninth,  eleventh,  or  twelfth  day 
of  the  patient's  apparent  illness,  but  in  all  probability  the  disease  was  really 
more  advanced  than  this.  Perforation  is  often  the  cause  of  death  when 
there  has  been  profuse  diarrhoea,  and  all  the  symptoms  well  marked :  but  it 
la  sometimes  the  first  sign  that  anything  is  amias  with  the  patient,  when 
the  course  of  the  disease  has  been  altogether  latent.  So,  also,  it  may 
occur  at  a  very  advanced  stage,  when  two,  or  even  three  months  have 
elapsed  ;  and  this  may  be  the  case  not  only  when  the  fever  has  been  un* 
usually  protracted,  or  when  there  has  been  a  definite  relapse,  but  even 
when  convalescence  has  appoi-cntly  been  established,  and  when  perfectly 
formed  and  healthy  f«eces  have  been  passed.  In  two  instances  tJiat  hav© 
occurred  at  Guy's  Hospital,  each  at  the  end  of  the  sixth  week*  perforation 
was  distinctly  traced  to  the  ingestion  of  improper  food.  One  patient 
was  seized  with  pain  very  soon  after  eating  two  raw  apples,  another  while 
eating  water  cresses. 

The  symptoms  of  perforation  are  usually  those  of  a  sudden  attack  of 
acute  |ieritonitis — severe  pain,  vomiting,  feeble  pulse,  tympanites,  and 
collapse.  But  it  is  important  to  note  that  in  enteric  fever  caaes  of 
perforative  peritonitis  may  be^n  insidiously  and  remain  unnoticed.  In 
II  case  obser^^ed  in  1864  at  Guy's  Hospital,  the  chief  sign  of  an  un- 
favourable turn  in  the  patient's  illness  was  his  sudden  refusal  to  take 
food,  after  which  he  died  in  a  few  hours.  Perforation  and  consequent 
peritonitis  are  often  found  at  a  post-morteni  examination  when  they  had 
not  been  suspected.  Dr  Finney,  in  a  communication  to  the  Johns  Hopkins 
Medical  Society  of  Baltimore  (May,  1897),  states  that  sudden  and  rapid 
increase  of  leucocytes  is  a  symptom  of  perforation.  In  three  cases  their 
number  was  raised  from  8300  to  24,000,  6500  to  10,600,  and  3000  to 
16,400. 

It   has   been   questioned   whether   recovery   after   this   complication   is 
possible.   The  doubt  lies  in  the  difficulty  of  determining  whether  there  is  an 
actual  perforation  in  any  given  ca«©  of  peritonitiR  :   but  several  inatancee 
have  been  recorded  in  which,  death  having  occurred  from  some  other  cauaei,   _ 
a  perfnrsition  haa  beem  found  sealed  up  by  adhesions,  or  at  least  closed  ^^^| 
from  the  general  peritoneal  cavity.     In  other  case©  a  circumscribed  abscalV 
has  formed,  which  has  discharged  itself  either  externally  or  into  the  bowel. 
The  following  case  appears   to  show  that  recovery   is   possible   after 
perforation,   but  happily   the    only   absolute   proof   of  the    diagnosis   waa 
wanting. 

A  boy  t^f  ten  lay  for  miwy  ipe«k»  in  Philip  Ward  under  the  writer's  care  dariog^  the 
winter  of  1H8H-9,  stifferiug  from  h  aevere  HtUick  of  enteric  fever.  One  mortiitig  in  the 
foartli  wodik  there  were  n\\  the  sigiiA  of  j^rforation—sadden  pam*  ineteoristnus^  and 
erdlftpie,  with  threndy  pu1fe>  si^hitii^  reflpiratiofi»  and  extreme  local  tenderness.  I  taw 
liiiD  wilbin  nil  hour,  and  feel  no  doubt  that  perforution  had  takeu  place,  A  bopelMi 
prognosis  wat  given,  but  he  was  treated  by  full  dotiet  of  InudAutini  and  frequent  fmall  doaet 
of  XDiik  and  brandy,  without  «ny  other  food,  while  the  temperature,  which  had  fallen  ' 
low,  was  restored  «nd  seduloufly  maiutiiined. 

For  feveral  days  be  hovered  between  life  and  death.     At  length  the  poise  begnii| 


COMPLICATIONS  125 

iapfofe,  the  temperature  rose  agaio,  the  tympanites  diminished,  and  very  gradually  he 
ntoned  to  a  state  of  fever,  with  great  exhaustion  and  extreme  emaciation,  but  without 
I  ffaptoou  of  general  peritonitis.  He  slowly  but  perfectly  recovered,  and  went  out  after 
thirteen  weeks'  stay  in  the  hospital,  as  rosy  and  much  fatter  than  I  ever  saw  a  boy 
brfore. 

Acute  peritonitU  has  been  known  to  occur  in  enterica  apart  from  per- 
foration of  the  gut.  Occasionally  the  mere  spreading  of  a  putrid  inflamma- 
tion to  the  serous  surface  may  light  up  peritonitis  without  any  actual  per- 
petration taking  place.  It  may  be  set  up  by  sloughing  of  a  swollen 
^giesenteric  gland,  as  in  a  case  recorded  by  Jenner,  in  which  recovery  took 
^bce,  so  that  the  real  nature  of  the  complication  would  not  have  been 
Jsnown  if  the  patient  had  not  afterwards  died  of  erysipelas.  It  has  also 
^(HDetimes  been  due  to  extension  from  an  inflamed  and  ulcerated  gall- 
t)ladder,  or  from  a  suppurating  embolus  in  the  spleen.* 

Emboliim  of  the  spleen  is  not  infrequently  foimd  after  death  from 
enteric  fever.  It  is  doubtless  the  result  of  plugging  of  branches  of  the 
sple&ic  artery  with  portions  of  clot  that  had  formed  in  the  almost  stagnant 
l)k)od  in  the  dilated  left  cavities  of  the  heart.  In  the  same  way  cerebral 
tmMiim  causing  hemiplegia,  with  or  without  aphasia,  may  arise  during  the 
coarse  of  the  disease,  or  after  convalescence  has  occurred. 

Other  complications  of  enteric  fever  have  their  seat  in  the  respiratory 
organs.  A  certain  degree  of  bronchitis  is  almost  always  present,  sometimes 
from  the  first,  and  sometimes  it  comes  on  so  severely  in  the  second  or  third 
week  as  to  be  the  most  serious  symptom  of  the  disease. 

Apart  from  the  hypostatic  broncho-pneumonia  already  mentioned  as  a 
{requent  occurrence,  lobar  pneumonia  with  true  hepatisation  is  happily 
not  frequent,  though  more  so  than  in  typhus.  It  is  a  very  grave  complicar 
tioQ,  and  sometimes  passes  on  to  gangrene.  Pleurisy,  too,  is  often  seen, 
lometimes  very  early  in  the  fever,  and  may  lead  to  empyema. 

Ulceration  of  the  larynx  is  present  in  a  considerable  number  of  cases, 
but  it  seldom  or  never  produces  symptoms  during  life,  and  therefore  need 
only  be  described  among  the  anatomical  lesions  found  after  death. 

Another  occasional  complication  of  enteric  fever  is  parotitis.  It  some- 
times affects  one  side,  sometimes  both.  It  may  either  subside  after  a  week 
or  two,  or  it  may  lead  to  suppuration,  with  extensive  brawny  induration 
and  purulent  infiltration  of  the  side  of  the  neck  as  far  as  the  stemo- 
mastoid  muscle. 

The  occurrence  of  enteric  fever  often  leads  to  the  reopening  of  ) 
fiitule  which  had  healed  up,  with  consequent  necrosis  of  extensive  por-  / 
tioD8  of  bone.  Apart  from  previous  disease,  periostitis  is  not  an  uncommon 
sequel:  according  to  Paget  it  most  frequently  affects  the  tibia,  next  the 
femur,  and  then  the  ulna  and  cranium.  In  patients  who  have  been  suffer- 
ing from  soft  chancres  he  has  seen  wide-spreading  gangrene  when  they  were 
attacked  by  enteric  fever.  In  two  cases  at  Guy's  Hospital  an  ordinary 
gonorrhoea  led  to  sloughing  of  the  penis  or  the  scrotum  under  similar 
circumstances. 

Lastly,  we  have  repeatedly  observed  renal  complications  of  enteric  fever 
which  do  not  seem  to  be  common,  but  which  have  more  than  once  led  to  a 
fatal  result,  and  are  therefore  of  practical  importance. 

Among  our  415  cases  of  the  past  ten  years,  two  (both  in  women)  were 
fatal  from  suppuration  of  the  kidneys,  and  two  others  from  the  same  cause 

*  A  patient  of  the  writer's,  only  eleven  years  old,  died  from  acnte  peritonitis  with 
lymploms  like  those  of  perforation,  but  after  death  none  of  the  iibove  causes  were  present 
(October  30th.  1894). 
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littd  been  previously  recorded.  In  two  other  oises  there  wag  c^gHtit^  aomts 
times  perhnps  caused  by  retention  of  urine,  but  this  condition,  with  the 
attendaut  dangers  of  catheterism,  is  le^e  common  in  women  than  in  meo. 
In  one  of  these  case®  (Noveoiber,  IS88)  we  fotuid  the  bladder  and  ut«ii» 
uormul ;  and  in  another  (Philip  Ward,  Maj^  1888)  there  was  no  retentiao 
uf  unne«  no  stricture,  and  no  pyelitis. 

In  two  women  patients  acute  tuhulnr  nephritis  was  found  after  death, 
uud  in  one  of  them,  who  was  under  the  writer's  care  in  August,  1386,  this 
Hppeared  during  life  to  be  the  fatal  complication.  In  a  third  case  the 
patient,  a  boy  of  fourteen,  happened  to  be  the  son  of  one  of  the  women 
who  died  from  suppiu^ative  nephritis  in  the  hospital  a  week  before  (Novem- 
ber, 1888).  Mother  and  son  had  come  in  with  typhoid  fever,  and  both 
died  with  urtemic  symptoms  but  from  different  renal  lesions,  for  in  the  cMe 
of  tho  latter  there  was  anasarca  and  severe  diarrhoea,  and  aoute  tubal 
iiupliritiii  with  catarrhal  colitis  were  found  after  death. 

Cft'ejciiitnce  of  other  feiftn. — SpeciBc  fevers  do  not  exclude  one  another. 
PiitientR  with  enteric  fever  used  to  catch  typhus,  and  a  case  of  the  two 
(liscaMHN  coinciding  was  recorded  in  1888  by  Dr  C.  J.  Nixon  (*  Dublin 
(  Ji>iuiihI  of  Medical  Science,-  vol.  Lxxxvii).  Murohison  saw  Enterica  with 
Huttrlatinn,  A.  P.  Stewart  with  Variola,  and  the  writer  has  seen  Rheumatic 
tind  Enteric  Fovers  in  the  same  patient. 

Sei^ufht, — Some  of  the  above  described  complications  of  enteric  fever 
nmy  ntit  appiMir  until  the  patient  is  already  eoDvalescent.  It  is  therefore 
imptiAsililo  to  draw  a  fixed  line  between  them  and  the  sequel*  of  the  disease. 
What  juHtifies  the  diHtinction  and  makes  it  useful  in  practice  is  that  the 
latter  often  run  on  for  many  weeks,  and  are  the  sole  obstacle  to  the 
riisUiration  of  henUh. 

This  is  the  case  with  htdsore^,  which  are  apt  to  form  over  the  sacrum 
imd  hi|»«  unlcM  grrMit  care  is  taken  to  prevent  them,  and  which  sometimes 
dliiittiy  Hfo  by  uxhaustion,  or  indirectly  by  setting  up  pysBmia. 

Aiiolhtr  Hmpiel  ts  thromhosU  of  the  femoral  vein,  with  the  attendant 
Uttbilit)'  to  [mlmonary  embolism. 

In  ttomw  cases  enteric  fever  is  followed  by  nmrctsmus.  Murchison  sayf 
ihii  thore  ii  not  always  a  repugnance  to  food ;  the  patient  may  eat  well, 
but  wbat  htt  takes  is  not  aEsimilated,  and  slight  errors  in  diet  cause 
Uatulfinco  and  diarrhcua.  Yet  the  temperature  is  normal  or  below  normali 
u^mt  if  dtiidh  occtirti,  perhaps  after  many  months,  nothing  can  be  discovered 
iL%i}uul  ait  (iiiUHuallv  smooth  appearance  of  the  mucous  membrane  of  the 
(^Um,  and  a  Mlirivi^HiMl  condition  of  the  mesenterie  glands.* 

MiAii  wnujm  i|icuk  of  pulmonary  phthiHg  as  frequently  occurring  after 

V^l^ii^  (fkynr*     But  it  is  remarkable  that  after  searching  the  records  of 

itxaminations  at  Guy*8  Hospital,   Dr  Fag^e  failed  to  find  a 

*  u  jHiint,  n<»r  can  the  present  writer  recall  a  clear  instanoe  of  this 

•MSI 

hi  tiAi  kieen  recorded  by  Nothnagel  and  others  as  an  occasional 
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ijitod  lifter  the  subnidenco  of  the  fever,  it  has  been  supposed 

uitbimled.     But  Hltboug-h  Murchisou  dupporta  this  ttatement 

,  ,:.j.jiity,  I  am  not  sure  whether  it  re«t»  on  ttrict  p4thologie&l 

<  Mlft}  uught  zne  to  donht  it«  accamcy,  and  1  h»ve  never  myaelf 

\\.     1  remember  one  esse  io  which  s  patient  wai  admitted  into 

s-  (^amplitint  was  pain  in  the  right  iliic  fowa,  which  appeared  to 

y  M\  attack  of  enteric  fever;  aft«r  a  few  weeks  this  puln  sabtid^ 
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«eqaeL     It  is  uncertain  whether  the  lesion  in  these  cases  is  in  the  cord  or 
in  the  peripheral  nerves. 

Belap9U, — ^Even  where  there  are  no  sequelse,  the  return  of  the  tempera- 
ture to  normal  is  not  always  followed  by  convalescence ;  enteric  fever  is  apt 
to  relapse.  The  frequency  of  relapses  seems  to  differ  in  different  places : 
%i  Basle,  Liebenn^ater  met  with  it  in  8-6  per  centw  of  1743  cases ;  Murchison 
ftays  that  in  the  London  Fever  Hospital  it  was  observed  in  only  3  per  cent, 
of  2591  cases ;  EibhhcHrst,  at  Zurich,  records  4*2  per  cent,  of  666  cases ;  but 
Vaclagan,  at  Dundee,  observed  it  in  13  among  128  cases,  and  F.  C.  Shat- 
tock,  at  Boston,  in  21  among  129.  The  figures  given  by  other  writers 
tMT  from  11  to  1*4  per  cent.  In  Dublin  relapses  seem  to  be  very  rare. 
Among  our  415  cases  from  1879  to  1888  at  Guy's  Hospital  there  were  46 
relapses,  a.  t.  about  11  per  cent. 

As  a  rule,  there  is  an  interval  of  some  days  between  the  termination 
of  the  first  and  the  beginning  of  the  second  attack.  Murchison  stated  eleven 
dftTS  us  the  average;  Liebermeister  found  that  among  111  cases  of  relapse 
the  interval  was  less  than  four  days  in  twenty-seven,  from  five  to  seven  days 
in  seventeen,  from  eight  to  fourteen  days  in  thirty-five,  and  still  longer  in 
thirty-two.  Dr  Moore  records  one  of  apparently  twenty-four  days.  The 
lite  Dr  Irvine,  in  the  '  Medical  Times  and  Gazette '  for  1879,  maintained 
(hat  the  average  interval  is  not  longer  than  five  days.  He  believed  that 
a  relapse  sometimes  begins  before  the  original  illness  has  come  to  an  end. 
However  this  may  be,  it  is  certain  that  a  relapse  may  come  on  imme- 
diately after  the  subsidence  of  the  primary  attack,  so  that  the  chart  shows 
no  complete  twenty-four  hours'  interval  of  apyrexia. 

It  is  not  very  uncommon  for  the  termination  of  a  relapse  to  be  fol- 
lowed after  a  second  interval  by  a  second  relapse,  and  this,  again,  may 
be  succeeded  by  a  third,  and  even  by  a  fourth.  There  is  scarcely  a  more 
important  use  of  the  thermometer  in  clinical  practice  than  in  the  detection 
of  these  secondary  attacks  of  fever.  For  the  patient  may  be  unaware  that 
anything  is  amiss,  and  yet  to  allow  him  to  go  about  or  to  return  to  ordinary 
diet  is  to  expose  him  to  fearful  risk.  Thus  at  Guy's  Hospital,  in  1876,  a 
man  was  apparently  going  on  favourably  through  convalescence,  when  on 
the  twenty-ninth  day  his  temperature  wa«  foimd  to  be  104'2O  ;  he  looked  ill, 
though  he  declared  that  he  did  not  feel  so ;  and  a  few  days  later  he  died 
of  perforation  of  the  intestine.  In  other  instances  the  thermometer  indi- 
cates but  a  very  moderate  degree  of  fever,  which  ranges  from  100^  to  101° 
or  102^,  but  nevertheless  takes  a  perfectly  typical  course.  The  duration 
of  a  relapse  is  almost  always  shorter  than  that  of  the  original  attack. 
Murchison  found  it  to  be  on  an  average  sixteen  days.  Dr  Irvine  main- 
tained tiiat  it  is  as  a  rule  twenty  or  twenty-one  days.  Cases  in  which 
it  appears  to  be  longer  he  explained  by  the  hypothesis  of  an  inter- 
current second  relapse,  interrupting  the  middle  of  the  first  relapse,  and 
subsequently  running  a  regular  course.  According  to  this  observer  the 
temperature  in  a  relapse  generally  rises  pretty  steadily,  until  on  the  fifth 
day  it  attains  its  maximum  ;  it  remains  high  until  the  ninth  or  the  tenth 
day,  when  it  undergoes  a  marked  fall  of  from  2^  to  6^  ;  directly  afterwards, 
however,  it  rises  again,  but  it  henceforth  shows  daily  remissions,  which  at 
length  bring  it  to  an  end. 

It  is  now  well  ascertained  that  relapses  of  enteric  fever  are  attended  ' 
with  a  renewal  of  the  intestinal  lesions,  although  Trousseau  maintained  the  • 
contrary.     Dr  Fagge  recorded  nine  cases  fatal  during  relapse  at  Guy's 
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Hospital  durmg  twenty-two  years,  and  in  every  one  of  them  recent  morbid 
chauges  were  fouud.  As  a  rule,  soiiie  Peyer'a  patches  are  in  a  atate  of  early 
swelUng,  iu  others  are  seen  partly  formed  aloughe,  while  others  again  show 
clean  ulcers  or  cicatrices ;  but  in  one  instance?  the  floors  of  the  patches  wcr^ 
found  smooth  and  bare,  while  their  edges  showed  the  pink  tumefaction  of 
recommencing  disease. 

The  symptoms  of  a  relapse  do  not  differ  from  those  of  a  primary 
attack,  but  they  are,  as  a  rule,  less  severe,  and  run  a  shorter  course.  Rose- 
spots,  as  Murchifion  remarked,  appear  somewhat  earlier;  in  twenty-two  out 
of  thirty-eight  of  his  cases  they  were  visible  on  the  third,  the  fourth^  or  the 
fifth  day.  The  patient  is  often  delirious  and  insensible ;  and,  consider- 
ing the  weakness  resulting  from  his  first  illness,  one  is  surprised  that  he 
does  not  more  often  succumb.  As  a  fact,  however,  relapse^  are  seldom 
fata],  except  by  perforation.  The  only  one  of  forty-six  relapfes  at  Guf§> 
Hospital  which  ended  ill  during  ten  years  (subsequeat  to  the  twreniy-tifo 
yeaj's  mentioned  above)  was  one  of  perforation. 

The  cause  of  the  liability  of  enteric  fever  to  relapse  is  still  imperfectly 
understood.  It  cannot  be  due  to  a  fresh  infection  with  the  specific  poisou 
from  %vithout,  for  the  patient  is  often  far  removed  from  the  original  source 
of  his  diseoae,  and  little  exposed  to  reinfection  from  his  own  excreta. 

"  Very  often  the  time  of  the  relapse  is  when  he  has  just  begrun  to 
take  solid  food,  or  w^hen  he  has  once  or  twice  been  out  of  bed.  But 
other  instances  cannot  be  thus  accounted  for;  and  in  any  case  such 
an  apparent  exciting  cause  can  only  be  regarded  as  setting  up  the 
symptoms  of  a  morbid  process  which  would  otherwise  have  remained 
latent ;  since,  if  the  patient  happens  to  die  a  few  days  later,  the 
intestinal  lesions  are  found  to  be  so  fur  advanced  that  they  clearly  uiusl 
have  begun  before  the  obvious  relapse  set  in.  For  instance,  in  1876  a  case 
ended  fatally  on  the  sixth  day  of  relapse,  and  several  of  the  Peyer'i 
patches  had  already  ochrey  yellow  centres.  Such  cases  probably  afford  the 
key  to  the  whole  question.  In  August,  1861,  a  man  was  admitted  into 
Guy's  Hospital  with  bronchitis  and  emphysema.  A  month  later  he  wa* 
attacked  with  enteric  fever,  which  ran  a  regular  course  and  from  which  hf 
recovered,  so  as  to  be  able  to  sit  up.  But  early  in  October  the  weather 
became  very  cold,  whereupon  his  bronchitic  BymptoniB  underwent  rapid 
aggravation,  and  in  a  few  days  they  proved  fatal.  At  the  autopsy  the 
lower  Peyer*8  patches  were  found  to  be  roughened  and  fiocculent,  as  if 
sloughs  had  separated  from  them  ;  but  high  uji  in  the  ileum  one  or  two 
patches  were  still  somewhat  raised,  and  several  solitary  follicles  showed  an 
early  stage  of  the  affection.  This  case  seems  to  prove  that  after  an  attack 
of  enteric  fever  has  to  all  appearances  passed  off,  intestinal  lesions  may 
smoulder  on  without  giving  rise  to  any  symptomB,^*— (C.  H.  F.) 

Dr  Maclagan  some  years  ago  suggested  that  sloughs  thrown  off  from 
the  patches  first  diseased  might  perhaps  infect  other  patches  in  their 
turn.  Such  an  hypothesis  is  difficult  either  to  prove  or  to  disprove.  But 
with  the  analogy  of  spirillum  fever  to  guide  us,  we  may  suppose  that  the 
relapse  of  enteric  fever  is  due  to  a  reinfection  of  the  blood  with  the  specific 
bacillus,  derived  from  patches  recently  diseased,  or  possibly,  as  Dr  Hudson 
thought,  from  the  spleen. 

ProUrtion. — Notwithstanding  the  phenomena  of  relapse,  there  is  very 
general  immunity  from  a  8ecx>nd  attack  of  the  disease  among  those  who 
have  once  fully  recovered.     In   our   115  eases  there   was  only  one   of  a 
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second  attack,  and  that  happened  five  months  after  the  first ;  at  the  autopsy 
there  was  a  perforation,  and  beside  the  recent  ulcers,  scars  were  seen  from 
the  previous  attack. 

Murchison  quotes  an  observation  made  hj  Grendron  and  Piedvache. 
that  after  an  interval  of  many  years  a  particular  house  or  locality  became 
for  the  second  time  the  seat  of  an  outbreak,  whereupon  it  spared  those  who 
had  previously  suffered,  but  attacked  almost  every  one  else.  Murchison, 
however,  had  himself  met  with  several  cases  of  a  second  attack  of  enterica, 
and  he  cites  others. 

Diagnosis. — The  diagnosis  of  enteric  fever  is  often  perfectly  easy,  but 
it  may  be  of  the  utmost  difficulty.  In  some  cases  a  single  examination  of 
the  patient  may  enable  one  to  speak  positively  of  the  nature  of  his  illness, 
especially  in  the  second  or  third  week ;  in  others  the  most  careful  clinical 
observation  from  day  to  day  may  leave  one  still  in  doubt. 

At  its  commencement  the  disease  can  never  be  determined  with  cer- 
tainty, although  strong  suspicion  may  be  excited.  The  most  cmnmon 
mistake  is  to  call  the  illness  a  "  bilious  attack ; "  and  great  harm  is  often 
done  by  the  aperient  dose  which  follows.  The  known  fact  that  the 
onset  of  enteric  fever  is  generally  insidious  is  apt,  when  it  begins  suddenly, 
to  suggest  the  idea  that  the  case  is  one  of  some  exanthem,  of  influenza,  or 
of  pneumonia.  Headache  is  almost  constant,  while  rigors  and  vomiting, 
nasal  catarrh  and  sneezing  are  rare,  and  enlerica  is  very  seldom  attended 
with  herpes  of  the  lips.  Cases  have  before  now  been  at  first  set  down  to 
mania,  to  bronchitis,  and  to  gastric  catarrh. 

The  occasional  early  roseola  should  never  be  mistaken  for  scarlet  fever, 
for  it  does  not  appear  until  the  fourth  or  fifth  day.  Murchison  knew 
<tf  a  copious  eruption  of  rose-spots  being  attributed  to  smallpox,  in  spite  of 
their  late  appearance  and  very  different  distribution. 

The   mulberry   rash   of   typhus,   with    its   petechice,    its   dull   diffused 
mottling,  its  earlier  advent,  and  its  much  wider  and  more  abundant  distri- 
bution, is  so  different  from  the  scanty  crops  of  rose-spots  on  the  clear  skin 
of  the  tumid  abdomen,  that  since  the  distinction  between  typhus   and 
enteric  fever  was  established  mistakes  between  them  are  very  rare.       It 
zziTist,  however,  be  remembered  that  typhus  is  sometimes  accompanied  by 
ciiarrhoea  and  enterica  by  constipation. 

Even  when  no  rose-spots  can  be  found,  one  can  often  feel  confident  of 
^l^.e  nature  of  the  disease  from  the  course  of  the  pyrexia,  the  presence  of 
enlarged  spleen,  and  the  characteristic  appearance  of  the  stools.  But 
most  cases  one's  opinion  is  mainly  founded  upon  negative  considerations, 
d,  as  Liebermeister  remarks,  he  who  is  most  sensible  of  his  liability  to 
^^**Tor8  is  least  likely  to  commit  them. 

About  the  end  of  the  first  week  (that  is,  within  two  or  three  days  of 
^*^e  time  when  the  case  generally  comes  under  medical  observation)  a  posi- 
^^>e  diagnosis  can,  as  a  rule,  be  given. 

The  diseases  which  are  liable  to  be  confused  with  enteric  fever  without 
^^uption,  or  before  it  has  appeared,  or  when  it  has  been  overlooked,  may  be 
divided  into  two  groups. 
L  First  come  certain  general  diseases.     Of  these  the  most  important  in 

i  ^^Umy  countries,  although  not  in  England,  is  ague.  In  India  and  many 
I  parts  of  America  the  difficulty  of  distinguishing  the  remittent  forms  of 
I      Malarial  poisoning  from  enteric  fever,  whether  in  individual  cases  or  through- 
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out  a  district,  is  so  great  that,  unless  opportunities  should  arise  for  making 
autopsies,  mistakes  seem  almost  inevitable ;  and  probably  this  has  led  to 
the  hypothesis  of  a  "  mixed "  form  of  "  tjpho-malarial  fever/'  Tb$ 
recognition  of  Laveran's  protozoon  in  the  blood-discs  of  malarial  fever  it 
most  important  from  this  point  of  view,  and  decides  cases  which  htT%  - 
puzzled  experienced  physicians. 

In  this  country  the  most  important  disease  simulating  enteric  fever  it 
yetieral  miliary  tuberculosis,  without  marked  symptoms  indicating  looaliHi     .^, 
tion  in  any  particular  organ.     But  although  it  is  quite  true  that  at  aa     .^ 
early  period  of  a  case  it  is  often  impossible  to  say  whether  a  patient  is  ent». 
ing  upon  one  or  other  of  these  diseases,  yet  Dr  Fagge  found  that  the  reooidi 
at  Guy's  Hospital  showed  very  few,  if  any,  fatal  cases  in  which  a  correct       ? 
diagnosis  has  not  been  made.     It  has  recently  been  the  writers  fate  to 
supply  this  deficiency.     A  boy  was  ill  of  enteric  fever,  which  was  without      *" 
diarrhoea  or  rash,  and  accompanied  by  severe  broncho-pneumonia.    It  ns 
a  protracted  course,  with  cyanosis  and  high  irregular  temperature,  and  ««     ^ 
regarded  it  as  tuberculosis,  not  enterica,  up  to  the  time  of  death.*  ]^ 

Another   general   disease    that   in   temperate    climates    is   often  mia-     -^ 
taken  for  enteric  fever  (or  enterica  for  it)  is  pyamia,  when  its  starting* 
point  is  deep-seated,-  and  when  it  affects,  not  joints,  but  internal  organi. 
Murchison  saw  several  cases  of  pyaemia  from  caries  of  the  petrous  bone^ 
of   which   the   course   was   very   like   that   of   enteric   fever.      At  Guy'^ 
Hospital,    in   two   instances   aC   least,    this   mistake   was   actually  mid0<^ 
In  each  of  them  the  source  of  the  mischief  was  latent  disease  of  tb^ 
lumbar  or  the  dorsal  vertebrae,   there  being  secondary  abscesses  in  th^' 
lungs,    the    kidneys,    and    the    heart.     The    variations    of    temperature' 
are  in  pyaemia  always  much  greater,  and  not  infrequently  touch  or  M^ 
below   the  normal,   a  very   rare   event   in   enterica  except   from   sever* 
haemorrhage  or  from  perforation. 

Ulcerative  endocarditis,  with  the  consequent  internal  art^al  pyaemia, 
has  often  been  mistaken  for  enteric  fever;  the  discovery  of  a  cardiac 
murmur  should  in  most  cases  suffice  to  prevent  this  error,  but  in  exoep* 
tional  cases  the  heart-sounds  remain  normal.  Moreover  a  patient,  alrea^ 
the  subject  of  valvular  disease,  might  fall  ill  with  pyrexia  and  enlarged  ' 
spleen,  which  might  be  due  either  to  enteric  fever  or  to  septic  endocarditis,  ' 
Again-,  enteric  fever  may  be  followed  by  endocarditis. 

Trichinicuis  has  often  been  set  down  as  enteric  fever  by  those  who  have 
not  seen  it  before  ;  but  with  due  care  this  error  might  probably  be  avoided. 

Before  the  clinical  thermometer  was  in  use,  enteric  fever  was  some- 

*  A  remarkable  instance  of  perRistent  obscurity  is  recorded  by  Senator  in  the  *  Berfia. 
klin.  Woclienschrift '  for  1881.  A  man  aged  forty-two  was  admitted  into  hoapital  o« 
October  25tli,  1880.  He  bad  not  been  quite  well  since  tbe  beginning  of  September,  Iml 
his  illness  had  been  more  marked  for  about  ten  days  before  his  admiasion.  HU  polaa 
was  80  to  84.  His  tf'mperatare  was  100*4^»  snd  for  some  days  it  ranged  from  101*^  in  the 
morning  to  103°  in  the  evening  very  regularly.  On  October  29th  the  spleen  waa  found  to 
be  enla^^,  and  on  October  31st  distinct  rose-spots  appeared,  and  fresh  ones  again  on  tho 
following  day.  On  November  Ist  and  2nd  there  was  repeated  epiataxia.  The  polae,  atill 
80  to  the  minute,  was  now  plainly  dicrotic.  Signs  of  bronchial  catarrh  appeared,  and 
increased  grestly  up  to  November  11th.  The  bowels  were  open  without  diarrbiBa.  Oa 
November  21st  suppuration  of  the  left  ])arotid  occurred,  with  discharge  of  pus  throogll 
Steno's  duct.  The  diagnosis,  about  which  up  to  this  time  there  had  been  slight  doubta,  wis 
now  6nally  given  in  favour  of  enteric  fever.  Yet,  after  the  patient'a  death,  which  oecnrrod 
on  November  22nd,  miliary  tubercles  were  found  in  the  lunga  and  in  other  organa,  whQa 
the  appearances  charHcteristic  of  enteric  fever  were  altogether  wanting.  The  ophthalmo* 
aoope  had  been  used  with  negative  results.  A  correct  diagooais  of  thia  oaae  waa  aor^ 
impoaaible. 
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tixDM  mistaken  for  hysteria;  in  a  diabetio  patient  it  has  been  supposed 
V>  be  diabetio  coma ;  and  in  a  subject  of  lead  poisoning,  ureemia,  from 
gnnular  disease  of  the  kidneys,  has  been  mistaken  for  enteric  fever. 

Again,  many  local  diseases  may  be  overlooked  if  a  diagnosis  of  enteric 
ferer  be  rashly  made  in  the  absence  of  rose-spots. 

Among  these  is  tuberctdous  meningitis^  which  in  the  case  of  children  is 

often  surprisingly  like  enterio  fever  in  its  symptoms.  Vomiting  is  a  frequent 

fpnptom  in  this  disease  and  is  rare  in  enteric  fever,  while  constipation  is 

the  rule  in  the  former,  the  exception  in  the  latter.     In  cerebral  disorders 

generally  the  abdomen  is  flat  or  hollow,  while  in  typhoid  fever  Lt  is  more  or 

ten  distended ;  in  certain  stages  of  meningitis  the  pupils  are  contracted  and 

the  pulse  is  slow  while  pyrexia  is  still  present ;  but  in  enterica  the  pupils 

ire  dilated  even  in  coma,  and  the  pulse  is  frequent  except  during  collapse. 

A  point  insisted  on  by  Jenner  is  that  in  enterio  fever  headache  ceases  / 

before  delirium  begins ;  the  two  symptoms  are  not  present  simultaneously 

tt  in  meningitis.     Nevertheless  the  pulse,  the  pupils,  the  shape  of  the 

ibdomen,  the  state  of  the  bowels,  may  each  and  all  fail  as  points  of 

diagnosis.     Even  optic  neuritis  may  be  present,  and  the  disease  be  fever 

lad  not  meningitis. 

Among  thoracic  affections,  tuberculosis  of  the  lungs  must  especially  be 
bone  in  mind.  Enteric  fever  is  often  accompanied  with  bronchitis ;  and 
eren  when  miliary  tuberculosis  produces  marked  thoracic  symptoms  it  may 
be  difficult  to  be  sure  that  they  are  not  due  to  this  complication  of 
ferer.  Formerly  actUe  phthisis,  causing  a  rapidly  spreading  consolidation 
of  one  or  both  lungs,  was  sometimes  mistaken  for  typhoid  fever;  and  a 
amilar  error  was  sometimes  made  with  regard  to  pneumonia^  when 
thoe  was  no  pain  in  the  chest,  nor  cough,  nor  expectoration.  Even  now, 
although  the  routine  use  of  the  stethoscope  keeps  us  from  overlooking  the 
pnience  of  a  pulmonary  lesion,  we  may  sometimes  be  in  doubt  whether  it  is 
tfte  primary  disease  or  merely  a  complication  of  fever. 

Various  abdominal  affections  are  liable  to  be  confounded  at  the  bedside 
with,  enteric  fever  ;  most  frequently,  perhaps,  tuberculous  peritonitis.  In  the 
ibaence  of  the  positive  signs  of  this  affection,  its  diagnosis  from  enteric 
fever  may  be  impossible.  We  have  had  more  than  one  case  in  which  the 
lature  has  still  remained  doubtful  after  several  weeks  of  illness.  Again, 
mo  or  fhree  instances  have  also  occurred  at  Guy's  Hospital  in  which  (xcute 
Hfused  colitis  has  been  thought  to  be  enteric  fever. 

Another  disease  sometimes   mistaken   for   enterica   is   typhlitis,   t.  e, 

oflanunation  of  the  appendix  cfieci  (or,  to  use  the  barbarous  modem  term, 

appendicitis  ").     The  course  of  pyrexia  would  soon  decide  the  question  if 

lie  local   symptoms  were   equivocal,   and   the  treatment   would   not   be 

lifferent  in  either  case. 

Two  cases  oi  abscess  of  the  liver  (one  secondary  to  colitis,  the  other  to 
mppuration  in  the  broad  ligament  of  the  uterus)  were  once  for  a  few  days 
«garded  as  probably  cases  of  early  enteric  fever. 

Finally,  it  is  important  to  remember  that  some  patients  will  not  com- 
ilain  of  affections  of  the  genito-urinary  organs  severe  enough  to  cause 
Mmttitiitional  disturbance.  Sir  William  Gull  used  to  speak  of  oases  of 
stravaaation  of  urine  to  which  he  had  been  called  as  to  typhoid  fever, 
n  aeooont  of  the  stupor,  muttering  delirium,  and  dry  brown  tongue.  Dr 
''agge  was  once  asked  to  see  a  servant  girl  who  had  been  suffering  from  fe- 
vile  symptoms,  with  a  very  quick  pulse.  It  was  not  until  she  had  been  sent 
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home  that  she  mentioned  to  her  mother  that  she  had  severe  pain  in  micturi- 
tion* There  was  then  found  intense  **  diphtheritic  "  inMammation  of  the 
labia,  and  she  narrowly  escaped  with  her  life. 

In  these  cases,  as  in  tuberculosis,  pyaemia,  and  septic  endocarditis, 
the  condition  is  *'  tjrphoid  "  and  it  is  **  fev<a*,"  but  it  is  not  due  to  the 
apecific  contagion  of  enterica. 

Beside  the  special  points  of  dia^osis  just  deacribed,  and  the  obsff' 
vation  of  the  course  iuid  progress  of  the  oase— pfurtioularly  the  range  of 
temperature,  the  exanthem,  the  spleen,  and  the  stools, — ^recent  investi- 
gations have  added  two  fresh  aid®  in  the  diagnosis  of  enteric  fever. 

One  is  the  "  dia^o -reaction  "  of  the  urine,  first  deecribed  by  Ehrlich  in 
1882  {vid€  supra,  p.  118), 

The   other   is   a   peculiar   reaction    of   the   blood.      It   was   deecriM 
in  the  course  of  the  same  year,  1896,  by  Pfeiffer,*  Knoll,  and  Griibert  b 
Germany,  by  Widal  in  France,  |  and  in  England  by  H,  E.  Durham  §  and  GrtjD' 
baum,||  boUi  of  them  pupils  of  Prof.  Max  Grliber  of  Vienna,  and  follow- 
ing  up  his  and  Pfeiffer's  observations.     The  best  account  of  it  in  KngUsh  is 
given  by  Dr  Delepine,  of  Owens  College,  Manchester  (*  Medical  Chronicle,' 
October,    1896,    and    'Lancet/    December,    1896,    pp.    1687     and    1665). 
Pfeiffer's  plan  was  to  identify  typhoid  ba«$illi  by  means  of  the  serum  of 
immunised  animals,  and  from  this  arose  the  converse  test  of  the  reaction  of 
the  serum  of  febrile  patients  to  typhoid  bacilli.     When  a  neutral  peptone 
broth  is  inoculated  with  Eberth*s  bacillus,  it  is  rendered  turbid  by  the 
growth  of  the  microphyte  in   the  medium.     If,   however,   the   broth  hw 
previously  been  mixed  with  serum  from  the  blood  of  an  animal  rendered 
immime  to  enteric  fever  by  repeated  injections  of  the  poison  in  increasiog 
doses,  the  bacilli  will  not  multiply,  but  will  aggregate  in  clumps,  and  then 
sink  to  the  bottom  of  the  flaak,  leaving  the  serum  more  or  less  completely 
clear  above.   Now,  if  inst>ead  of  serum  in  bulk,  obtained  by  venesection  from 
an  immunised  animal,  we  repeat  the  experimeiit  on  a  small  scale,  using  a 
drop  of  blood  from  a  patient  (Durham  recommends  pricking  the  ear),  in 
the  third  week  (or  later)  of  enteric  fever,  the  clumping  reaction  is  ob- 
tained ;  if  the  blood  be  taken  from  a  healthy  person,  or  a  patient  suffering 
from  septicaemia,   tuberculosis,   or  typhlitis,  the  typhoid  bacilli   multiply^ 
and  the  serum  becomes  turbid  by  their  growth. 

The  practical  value  of  the  test  is  maintained  by  Widal,  and  with  some 
reservations  by  Durham.1I  It  has  been  carefully  examined  by  Delepine 
and  Sidebotham  at  Manchester,**  by  Pakee  at  Guy's  Hospital.tf  by  G.  R. 
Murray  at  Newcastle, J  |  and  by  several  observers  in  America^§g  and  the 
result  is  decidedly  favourable.  The  writer  has  found  this  test  more 
oonstant  than  the  diazo-reaction,  the  drawback  being  that  it  is  not  avail- 
able in  the  early  stage  of  enteric  fever  when  diagnosis  is  most  difficult. 

•  •Dent«che  raed.  WocheDftchnft/  Miirch  I9tb,  189f>. 

t  QmWr  a.  Durhnm,  'Mfinchener  kUn.  Wocheoscbnft,'  Mnrch  Slut,  lS(!i(y, 

X  Jane  26tb,  189B,  pnbUiibed  in  '  Presse  tnt^icalf/  July  20th,  1896;  *  L»neet,*  Nor» 
14ih,  1S96. 

§  Darbnm,  *  Proc.  Royal  Soc./  Jhii.  Srd,  I89fi;  *  Joura.  of  Pmthology/ Julv,  1896;  and 
•  Lancet;  ii,  p.  174«  (I>er.  19tb,  189«). 

It   *  Litne<>t,'  Sept  10th  and  Dec.  19th,  1896. 

%  '  Ljiiicet;  Dec,  19tb.  189H. 

••  'Lancet,'  D«e.  12th,  IRPfi, 

ft  •  Lancet,'  May  29th,  1897. 

tt  lt>id.,  p.  146-1. 

II  See  papers  by  Dr.  Charles  L.  Greene  in  the  '  Medical  Record.*  Nov.  14th  and  Dec.  5tb, 
ime,  and  by  Dr  Fison  in  the  '  RHt.  Med.  Journal '  for  1897. 
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Anaiomp,— In  certain  specific  fevers  the  **  ^neral  "  or  "  constitutional " 
^eharaister^  which  is  one  of  the  notes  of  the  whole  group,  is  un* 
modified  by  any  predilection  of  the  contagion  for  filing  it«elf  in  one 
part  more  than  another.  Blood  and  lymph,  solids  and  liquids,  bones  and 
Tiaoeru,  all  are  alike  invaded  by  the  poison,  and  its  effects  only  difEer  in 
jnooordance  with  the  functions  of  the  several  organs. 

But  in  most  specific  fevers  we  find,  in  addition  to  the  universal  **  intoxi-  1 
cation  *'  with  the  poison,  that  it  fixes  itself  peculiarly  in  certain  foci^  as  J 
we  may  call  them,  where  it  produces  defi^nite  local  lesions.     Thus  measles,  ( 
I  we  shall  see,  particularly  affects  the  respiratory  mucous  membranes*  and 
'  eoftrlet  fever  the  throat.     But  nowhere  is  this  localisation  of  the  disease  so 
remarkable  as  in  enteric  fever.   In  fact,  so  striking  and  clinically  important 
are  the  local  lesions,  that  it  was  possible  for  Broussais  and  bis  school  to 
(regard  these  lesions  as  the  primiuy  disease,  and  the  fever  as  merely  a 
i  symptomatic  result     The  '*  typhoid  deposits/'  as  they  used  to  be  called, 
in  the  intestine  are  to  be  regarded  aa  infective  granulomata,  produced, 
like  the  nodules  of  tubercle  and  leprosy,  by  the  local  acticw  of  specific 
bacilli  (of*  p.  60). 

I       These  characteristic  lesions  of  enterica  are  situated  in  the  lymphatic 

;  follicles  of  the  intestine,  both  agminated  and  solitary.     Foyer's  patches 

first     become    injected    and    swollen,    so    that    tbey     project    decidedly 

above   the  level  of  the  surrounding  mucous  membrane.     As  a  rule  they 

ri«e  to  the  height  of  3 — 5  mm. ;  but  in  some  exceptional  cases,  according  to 

Hoffmann,    they    may    be    two    centimetres    thick.     Louis  distinguished 

plaques  molles  from  plaques  dures ;  the  difference  between  them  is,  how- 

I  ever,  merely  one  of  degree,  the  *'  hard  plates  ^'  being  those  in  which  the 

I  change  is  most  rapid  and  intense.     Red  and  injected  follicles  and  patches 

I  are  only  seen  in  the  rare  cases  which  prove  fatal  within  the  first  week  of 

jlhe  disease,  or  in  the  rec-ent  extension  of  the  process  seen  after  death  during 

a  relapse.     We  infer  that  after  a  few  days  the  redness  passes  off.     The 

diseased  follicles,  as  usually  seen  after  death,  are  pale,  so  white  that  in  the 

i^arly  days  of  morbid  anatomy  they  were  described  as  encephaloid  cancCT 

i)f  the  bowel.     The  microscope  shows  that  there  is  abundant  formation  of 

cells,    which    have   large   nuclei,    and    often    are    found    undergoing 

fiotton.     These  oella,  besides  distending  the  lymph-patches   and  follicles. 

Iniiltrate    the    intervening    fibrous    septa,    and    may    spread    into    the 

us    membrane    above,    and    into    the    interstices    of    the    muscular 

and   subserous  tissue  beneath.^     It  is  not  uncommon  for  adjacent 

patches    to    become    fused    together    by    an    extension    of    the 

morbid  growth,  which  thus  may  afi^eot   the  whole  circumference  of  the 

lower  part  of  the  ileum  for  some  inches  above  the  valve. 

The  next  stage  is  ulceration.  As  a  rule,  the  whole  of  the  infiltrated 
Irasue.  or  at  least  the  greater  part,  dies  in  a  mass.  It  then  forms  a  soft. 
iiuwddy.  flooculent  slougb,  whioh  is  of  a  bright  ochre-yellow  colour,  no 
loobt  from  the  bilirubin  of  the  fteces.  The  slough  is  soon  detached,  either 
Balm  or  in  fragments,  so  as  to  expose  the  floor  of  an  ulcer,  in  which  the 
Pmsf^cne  muscular  fibres  are  often  plainly  visible,  while  the  gut  is  so 
Rbinned  that  it  is  translucent  when  held  up  to  the  light.  Tbe  rausculai 
moat  itself  may  undergo  more  or  less  destruction,  so  as  to  lay  bare  the 
uft  tissue — to  the  imminent  risk  of  perforation  into  tlie  peritonea) 

^  I  have  tierer  leea  ihe»e  celU  fonnitig  grey  grtitiutei  ob  the  peritoneal  nr^scej  as 
"    *  by  Hoffmann.— C.  H.  F, 
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cavity.  The  edges  of  the  ulcer  are  thin  and  soft,  and  when  examined  I  • 
under  water  they  are  seen  to  be  slightly  undermined.  The  shape  of  eaob  1'^ 
ulcer  corresponds  with  its  origin:  if  it  began  in  a  solitary  foUicle,  it  ii  ^' 
small  and  rounded ;  if  in  a  Peyer's  patch,  it  is  oval  in  the  direction  of  tlie 
axis  of  the  intestine.  In  the  latter  case,  too,  its  position  is  always  remote 
from  the  line  of  attachment  of  the  mesentery.  In  these  respects,  as  mXi 
as  in  the  characters  of  the  floor  and  edges,  the  ulcers  of  enteric  fever  differ 
from  those  of  tubercle.  In  an  advanced  stage,  however,  they  may  be  fomicl 
elongated  transversely  to  the  axis  of  the  intestine,  owing  to  secondaiy. 
ulceration. 

The  suppurating  ulcers  were  compared  by  Italian  writers  in  the  seven- 
teenth century  to  the  effect  of  bums  on  the  skin;  and  by  Willis  (the 
great  anatomist),  in  the  same  period,  to  the  pustules  and  ulcers  of  small- 
pox, a  comparison  often  made  since. 

Gradually  the  floor  of  each  ulcer  becomes  covered  with  a  thin  grey  layer 
of  granulation  tissue,  and  slowly  heals  by  the  growth  of  mucous  membraiie 
from  the  edges  towards  the  centre.  The  process  probably  takes  about  ib 
weeks  on  the  average.  At  Guy's  Hospital  five  cases  are  recorded  in  whidi 
death  occurred  from  some  other  disease  within  a  few  months  after  recovei7 
from  enteric  fever :  in  two  of  them  the  patches  were  of  a  blackish  colour, 
with  slaty  margins;  but  in  the  others  the  cicatrices  seem  to  have  been 
white,  and  in  one  of  them  it  was  only  on  close  examination  that  a  slight 
unevenness  oi  surface  could  be  recognised.  There  is  never  any  thickening  j 
or  puckering  of  the  affected  tissues  after  enteric  ulceration,  so  that  it  can  | 
scarcely  lead  to  narrowing  of  the  gut. 

All  the  lymph-follicles  of  the  intestines  are  by  no  means  equally  affected. 
In  many  cases  the  solitary  follicles  entirely  escape ;  in  many  others  those  of 
the  ileum  are  alone  attacked ;  and  when  those  of  the  large  intestine  share  in 
the  process,  it  is  often  only  in  the  ceecum,  or  ascending  colcm ;  it  is  but  ' 
rarely  that  the  morbid  diange  extends  to  the  rectum.  The  prooeea 
seems,  in  fact,  to  spread  from  the  ileo^ceecal  valve  as  from  a  starting-point. 
Precisely  the  same  thing  is  true  of  Peyer^s  patches.  As  a  rule,  the  lesion 
is  limited  to  patches  within  two  or  three  feet  of  the  valve,  and  sometimes  it 
does  not  recu)h  beyond  a  few  inches.  The  jejunum  is  not  infrequently 
affected,  but  seldom  if  ever  the  duodenum.  Cases  ol  typhoid  ulcer  in  the 
appendix  and  in  an  abnormal  diverticulum  of  the  ileum  are  recorded  by 
Wilks  and  Moxon.  In  very  exceptional  instances  the  agminated  patciiee 
of  Peyer  remain  unaffected,  and  the  solitary  follicles  bear  the  whole  brunt 
of  the  disease.* 

The  morbid  process  is  almost  always  farthest  advanced  in  the  foUiclee 
close  to  the  valve;  and  very  often  every  stage  is  present— dean  ulcers 
below,  then  ulcers  containing  scattered  shreds  of  slough,  next  those  in 

*  This  apparent  caprice  of  distribution  in  different  canes  cannot  bnt  sugflrest  the  inqviij 
whether  there  may  not  be  some  in  which  no  glands  suffer  at  all,  so  that,  if  the  nmtvra  ef 
the  disease  were  otherwise  doubtful,  the  criterion  afforded  by  morbid  anatomy  woald  1!^ 
The  nearest  appioach  to  this  with  which  I  am  acquainted  is  afforded  by  a  specim«ii  wUck 
I  showed  at  one  of  the  meetings  of  the  Pathological  Society  in  1875.  The  only  leaioiw  ia 
the  intestine  were  the  following : — "  One  ill-de6iied  purplish-red  patch,  of  about  th«  mm  of 
a  shilling,  situated  a  foot  above  the  valve ;  and  a  little  higher  up  another  patch,  prfnnntinir 
similar  characters,  except  that  in  its  centre  tbere  was  a  darker  spot  the  aite  nf  a  pea»  mWk 
a  breach  of  surfnce,  visible  only  when  it  was  examined  under  water."  I  think  it  ia  by  as 
means  unlikefy  that  in  mild  cases  of  enteric  fever,  such  as  could  never  prove  fatal  eteepl 
by  some  aeddent,  the  intestinal  lesions  are  often  very  slight*  and  may -poaatbly  in  irnre  ceees 
be  altflir^ther  absent— C.  H.  F. 
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vkich  sloughs  have  just  been  formed,  and  lastly  the  patches  which  are 
otdy  swollen  and  excoriated.  But  the  progressiofn  is  not  perfectly  regular. 
The«e  differences  depend  upon  the  fact  that  the  follicles  are  attacked,  not 
Bmult^neously,  but  in  8uc<^eBion.* 

Sometimes,  instead  of  sloughing  or  ulcerating,  the  swollen  patches 
entirely  subside,  as  was  long  ago  ascertained  by  Chomel  and  Louis.  They 
lupposed  that  the  folliclee  underwent  softening  and  ruptured,  so  as  to 
allow  the  softened  morbid  material  to  escape  into  the  bowel.  Hoffmann  con- 
finns  this  account,  and  adds  that  the  follides  become  stained  in  consequence 
of  a  little  haemorrhage,  so  that  the  Peyer^s  patches  acquire  a  dotted  appear- 
ance— the  it€U  poifUiUS  of  French  writers,  compared  to  a  shaven  beard. 
Tbia  condition,  however,  is  not  uncommon  in  those  who  have  died  from 
other  causes  and  at  all  ages,  and  is  not  peculiar  to  enteric  fever.  Subsi- 
dence of  the  swollen  glands  may  also  take  place  in  a  different  manner, 
namely,  by  the  cell  growth  in  the  follicles  disintegrating,  and  undergoing 
absorption  like  an  inflammatory  exudation. f  As  a  rule  absorption  is 
found  to  have  taken  place  in  certain  patches  only,  or  even  in  parts  of 
them,  while  elsewhere  there  are  sloughs  or  ulcers.  Thus  in  1862  Dr 
walks  examined  a  case  in  which,  while  the  solitary  follicles  had  each  a  de- 
pression in  its  centre,  some  patches  appeared  to  be  in  a  state  of  retrogres- 
•ion,  for  they  were  only  slightly  raised  and  nodular  in  parts. 

It  is  a  matter  of  some  practical  importance  to  determine  as  accurately 
as  possible  the  dates  at  which,  reckoning  from  the  beginning  of  the  fever, 
one  may  expect  to  meet  with  the  several  stages  of  the  intestinal  lesion. 
According  to  Liebermeister,  the  first  week  is  occupied  by  swelling  and  in- 
filtration of  the  intestinal  lymph-glands;  during  the  second  week  they 
either  slough  or  begin  to  subside ;  in  the  third  week  any  sloughs  that  may 
have  formed  become  detached,  so  that  by  the  twenty-first  day  all  the  ulcers 
hmve  clean  floors;  during  the  fourth  week  they  begin  to  heal,  but  the 
process  is  often  not  complete  until  much  later.  This  statement  is  easy  to 
remember,  and  in  many  caftes  it  may  be  true,  but  it  certainly  is  not  so  uni- 
rersally  applicable  as  to  enable  us,  from  the  anatomical  appearances  in  a 
jeriren  case,  to  state  positively  the  duration  of  the  patient's  illness.  Accord- 
ing to  Trousseau  the  swelling  of  the  intestinal  glands  does  not  begin  to 
appear  until  the  fourth  or  fifth  day ;  according  to  Chomel  and  Louis  not 
until  the  seventh  .  or  eighth ;  but  Bristowe  and  Hoffmann  found  them 
enlarged  in  cases  fatal  on  the  fifth  and  fourth  days  respectively. 

Murchison  relates  one  instance,  that  of  a  girl  who  died  forty-seven  hours 
after  being  suddenly  attacked  with  vomiting  and  fever,  in  which  the 
solitary   follicles  were  of  the  size  of  hemp-seeds   or  split  peas,   Peyer*s 

^  Dr  Moson  beld  thiit  the  morbid  cliange  it  of  less  severity,  rather  than  of  later  date,  i 
in  the  higher  |>atchefl.      He  thought  that  the  greater  tendency  to  destruction  of  those 
wk\A  lie  at  the  end  of  the  ilenin  is  due  to  the  irritating  contact  of  the  intestinal  contents,  i 
hdd  back  upon  them  by  the  valve.    There  can  be  little  doubt,  however,  that  in  some  of    * 
the  more  protracted  cases  the  glands  are  affected  snccessively  and  at  considerable  intervals 
oCtime.— C.H.  F. 

t  Among  cases  which  end  in  recovery,  it  is  perhaps  not  uncommon  for  all  the  patches 
sad  all  the  lolttary  glands  which  are  affected  to  take  this  course,  hot  when  death  occurs  at 
aa  advanesd  stage  it  very  rarelv  happens  that  some  are  not  found  ulcerated.  I  have  only 
■at  with  one  instance  of  the  kind;  the  patient  died  on  the  twenty-first  day,  and  the 
fitclici  wcf«  fonpd  swollen,  raised*  and  reddened,  but  marked  by  irregular  depressed  lines 
ad  spaeca,ao  timt'tbey  bad  a  reticulated  appearance.  They  were  not  "medullary"  in 
fhararteT,  as  woald  probably  have  been  the  case  if  the  affection  had  been  early ;  there  was 
■a  trace  of  sbngbing  or  alceration.     I  preserved  the  specimen  in  spirit  for  the  museum, 

lmAmtkmmm.§mm  ■■■¥■  iiftiliwa  m«fehi«a> T!    H.I?. 
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patches  being  also  swollen.  Is  it  not,  however,  probable  that  the  diseate 
in  that  case  began  earlier  than  its  Bymptoms?  In  1871  a  man  died  in 
Guy's  Hospital,  who  had  been  definitely  attacked  twelve  days  before  hif 
death  with  shivering  and  aching  pains  in  his  Ihnbs.  At  the  autopsy  his 
intestine  cooitained  numerous  ulcers,  all  with  dean  floors  except  one,  to 
whidi  a  few  fragments  of  slough  still  adhered.  Surely  the  lesion  must  have 
been  in  progress  before  his  illness  began.  In  fact,  one  is  led  to  the  belief 
that  during  the  period  of  incubation  the  invading  bacilli  produce  a  local 
*'  infective  granulcHna,"  and  that  this  remains  latent  until  they  leave  the 
intestinal  follicles  by  the  lymphatic  channels,  and  overspread  the  entire 
organism  in  swarms. 

On  the  other  hand,  it  is  not  uncommon,  in  cases  fatal  at  the  end  of  six 
or  seven  weeks  of  continuous  fever,  to  find  sloughs  still  adhering  to  several 
of  the  patches,  while  others  are  merely  swollen  and  medullary-looking. 
Such  lesions  are  doubtless  of  different  dates,  and  have  been  developed  in 
successive  outbreaks  at  intervals  of  a  fortnight  or  more.  In  the  case  of  a 
boy  who  had  been  ill  for  five  weeks,  and  who  died  in  Guy's  Hospital  on 
October  26th,  1879,  Dr  Goodhart  describes  the  glands  as  fleshy-looking, 
and  as  just  beginning  to  ulcerate,  so  that  he  would  have  sup]>osed  the 
disease  to  be  at  about  the  eighth  or  the  ninth  day.  Probably  some  other 
glands  had  been  affected  from  the  first,  but  had  afterwards  subsided. 

A  secondary  lesion  in  enteric  fever  has  its  seat  in  the  mesenUric  lymph- 
glands.  This  does  not  appear  to  be  absolutely  constant ;  at  least,  in  our 
records  of  autopsies  Dr  Fagge  found  two  cases,  one  of  them  fatal  on  the 
seventeenth  day,  in  which  the  glands  are  said  not  to  have  been  enlarged.  It 
may  be  present  at  a  very  early  period  of  the  disease ;  thus  in  Hoffmann's 
case,  fatal  on  the  fourth  day,  the  glands  were  already  doubled  in  size.  No 
doubt  it  is  the  result  of  the  lacteals  absorbing  contagion  from  the  affected 
parts  of  the  intestines,  and  in  many  instances  the  glands  corresponding 
with  these  parts  are  alone  attacked ;  but  sometimes  the  upper  mesenteric 
lymph-glands  become  also  involved,  and  even  ^aa  in  a  case  inspected  in 
1878)  glands  in  the  portal  fissure.  As  a  rule,  the  diseased  glands  are  not 
larger  than  hazel-nuts,  but  they  may  be  the  size  of  horse^hestnuts. 
Their  substance  is  white,  or  grey  or  pinkish,  with  spots  of  haemorrhage. 
Under  the  microscope  they  are  found  to  contain  large  round  cells,  some  of 
which  have  two  or  more  nuclei,  like  those  in  the  intestinal  follicles.  Sup- 
puration may  occur,  or  partial  sloughing;  but  caseation,  or  the  de- 
position of  calcareous  salts,  is  not  the  ordinary  process  of  involution — ^rather 
fibrous  contractions  and  puckering. 

The  spleen  is  found  soft,  and  almost  always  much  swollen  :  but  there 
are  exceptions  to  the  latter  rule.  Even  in  young  subjects  who  died  at  the 
height  of  the  fever,  the  spleen  has  been  found  at  Guy's  Hospital  to  weigh 
only  six,  five,  or  even  four  ounces.  Bacilli  have  been  repeatedly  found  in 
this  organ  with  the  characters  of  the  specific  pathogenic  species,  B, 
typhosus.  Indeed,  one  enthusiast  has  proposed  to  insert  a  small  trocar 
and  cannula  into  the  spleen  during  life  in  order  to  diagnose  enteric  fever, 
by  finding  its  bacilli  in  the  drops  of  splenic  blood  thus  obtained. 

The  larynx  is  sometimes  found  ulcerated.  Hoffmann  observed  this  in 
twenty-eight  cases  out  of  two  hundred  and  fifty ;  and  it  is  apparently  mcure 
common  in  Paris  (Louis)  and  Vienna  (Rokitansky)  than  in  England,  As  a 
rule  there  is  a  sharply  defined  ulcer  over  the  base  of  one  or  both  of  the 
arytienoid  cartilages.    This  lesion  very  rarely  gives  rise  to  symptoms,  but 
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it  may  cause  hoarsenesB  or  aphonia.  In  some  instances  the  deeper  struc- 
tures are  inyolyed,  and  necrods  and  exfoliation  of  the  cartilage  may  follow 
and  greatly  obstruct  the  entrance  of  air.  In  one  of  Hoffmann's  cases  trache- 
otomy waa  rendered  neoeesary  by  the  formation  of  a  pcdypoid  blood-clot, 
which  hung  down  into  the  interior  of  the  larynx.  Again,  a  laryngeal  ulcer 
may  endanger  life  by  eating  its  way  deeply  into  the  connective  tissue.  In 
a  patient,  a  boy  of  twelve,  who  died  many  years  ago  imder  Dr  Wilks,  sub- 
cutaneous emphysema  arose  from  this  cause.  A  similar  instance  occurred 
in  a  boy  of  ten  under  Addison  (Guy's  Hospital  Museum,  2465),  and  a  third, 
in  a  girl  four  years  old,  is  recorded  by  Ziemssen.  In  the  last  case  it  is 
ipecially  stated  that  the  seat  of  the  ulcer,  which  led  down  to  the  necrosed 
cricoid  and  aryt»noid  cartilages,  was  below  the  cords,  and  as  the  child  had 
guffered  from  bronchitis  there  can  be  no  doubt  that  the  cough  had  forced 
lir  through  the  ulcer  into  the  connective  tissue.  In  two  cases  Dr  Fagge 
noticed  sloughs  in  the  laiynx  of  a  bright  yellow  colour,  exactly  like  that 
vhich  in  the  intestine  is  attributed  to  the  imbibition  of  bile. 

S<mietimes  a  thin  pellicle  of  lymph  has  been  found  lining  the  interior 
of  the  lar3mx  and  the  epiglottis,  and  still  more  rarely  a  membranous  layer, 
probably  due  to  a  complication  of  diphtheria,  for  Murchison  relates  an 
iogtance  in  which  fluids  escaped  from  the  nostrils  when  the  patient 
attempted  to  swallow  them. 

Zenker,  in  1864,  discovered  two  kinds  of  degeneration  in  the  fibres  of 

voluntary  muscles  ;  some  become  granular  with  fatty  degeneration,  others 

undergo  conversion  into  a  glassy-looking  substance,  in  which  no  striae  can 

be  recognised,  and  which  splits  up  transversely  into  discs.     As  Zenker 

himself    remarked,    the    same    lesion    occurs    likewise    in    other    febrile 

diseases  if  sufficiently  severe  and  protracted.     It  is  usually  well  marked  in 

the  adductors  of  the  thighs  and  in  the  recti  of  the  abdomen.     Muscles  so 

affected  may  be  so  much  softened  that  they  are!  found  lacerated  after 

death.     Thus,  in  1870,  a  patient  died  of  enteric  fever  in  Guy's  Hospital, 

both  of  whose  recti  were  torn  across,  and  much  blood  was  extravasated ; 

and  in  another  case,  in  1866,  the  inner  part  of  one  rectus  was  found  to  be 

not  only  ruptured,  but  in  a  state  of  suppuration.     Hoffman  has  shown 

that  similar  forms  of  degeneration  occur  in  the  tongue. 

The  heart  is  often  found  to  be  soft  and  pale,  and  sometimes  the  right 
ventricle  is  dilated,  or  occasionally  the  left.  Its  muscular  fibres  are  more  or 
less  granular  and  fatty,  and  may  have  lost  their  transverse  striation.  In 
one  instance  Hoffmann  detected  in  them  the  glassy  change  just  described 
as  occurring  in  the  voluntary  muscles.  Among  159  cases  in  which  he 
examined  the  tissue  of  the  heart  it  was  more  or  less  altered  in  103. 

The  lungs  are  found  congested  at  the  bases  and  behind,  i.  e.  in  the 
most  dependent  parts  as  the  patient  lies  in  bed.  This  ''  congestion ''  con- 
sists of  much  oedema,  some  collapse,  and  more  or  less  extensive  lobular 
catarrh.     Lobar  hepatisation  is  only  an  occasional  complication. 

The  liver  has  been  described  as  undergoing  a  diffused  change  ;  it  is 
soft,  and  on  section  it  looks  pale.  Under  the  microscope  its  cells  are  seen  to 
be  swollen  and  granular.  The  condition  is  that  named  cloudy  swelling  by 
Virchow.  It  affects  the  secreting  epithelium  of  most  glands,  and  is  the 
direct  consequence  of  pyrexia.*      Hoffmann  found  great   overgrowth   of 

*  1  doobt  whether  thia  can  account  for  jaundice  in  those  very  exceptional  cases  in 
w^idi  it  is  preaent.  It  is  worthy  of  remMrk  that  the  occurrence  in  the  gall-bladder  of  a 
eoloiurieii  mociis»  or  of  a  maco-pnrulent  fluids  after  an  acate  illness,  is  not  to  be  taken  as 
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cells  in  the  acini  of  the  salivaiy  glands  and  of  the  pancreaa.  The  kidneys 
are  often  of  a  greyiah  colour,  and  their  epithelium  i^ows  the  same  changes 
as  that  of  the  liver.  Perhaps  this  causes  the  albuminuria  which  we  have 
seen  to  be  frequently  present. 

Wagner  and  other  German  pathologists  describe  the  frequent  occurrence 
of  minuU  grey  nodules — sometimes  visible  to  the  naked  eye,  sometimes 
microscopic — in  the  substance  of  the  liver  and  of  the  kidneys.  Hoffmann 
noted  their  presence  in  thirty-eight  among  two  hundred  and  fifty  cases.  A 
similar  observation  was  once  made  at  Guy's  Hospital  by  Dr  Goodhart,  iu 
1879,  in  the  case  of  a  girl  aged  seventeen.*  It  is  believed  that  these  grey 
nodules  may  suppurate  and  form  miliary  abscesses  in  the  liver  or  kidneys. 

In  most  cases  which  recover,  these  various  lesions  are  doubtless  re- 
paired. The  process  of  regeneration  of  muscular  fibres  has  been  traced, 
and  according  to  Hoffmann  the  liver  cells  are  reproduced  by  proliferation, 
of  which  there  is  evidence  in  the  great  excess  of  nuclei  which  these  cells 
contain  when  death  happens  to  occur  at  advanced  stages  of  the  disease. 

JStiology, — ^It  is  now  universally  admitted,  after  years  of  controversy, 
that  Enteric  Fever  is  specific  in  its  origin  as  well  as  in  its  course,  i.  e,  that 
it  is  always  the  result  of  infection  from  a  preceding  case  of  the  disease, 
and  that  it  always  "  breeds  true."  The  phenomena  of  contagion  and  incu- 
bation, of  pjrrexia  running  a  definite  course,  and  of  subsequent  protection — 
all  agree  with  those  seen  in  other  specific  febrile  diseases,  and  lead  by 
analogy  to  the  belief  that  here  also  we  have  to  deal  with  the  invasion  and 
multiplication  of  a  specific  microphyte,  and  with  its  chemical  products. 

The  specific  bacillus. — ^The  determination  of  the  true  pathogenic  microbe 
of  Enteric  Fever  has,  however,  been  remarkably  difficult,  and  even  now 
the  identification  is  one  of  the  highest  probability  rather  than  absolute 
demonstration.  The  intestines  after  death  from  Enterica  (as  well  as  after 
death  from  any  other  cause)  are  found  swarming  with  bacteria  of  many 
kinds.  Candidates  from  this  crowd  were  brought  forward  by  Reckling- 
hausen so  long  ago  as  1871,  by  Klebs,  by  Klein,  and  by  Friedlander.  A 
rod-shaped  microbe,  described  by  Eberth  in  *  Virchow's  Archiv/  vols.  Ixxxi 
and  Ixxxiii,  in  the  year  1883,  and  since  investigated  by  Gaffky,t  Kooh, 
Coats  and  many  others,  is  the  one  which  conforms  most  closely  to  the 
criteria  stated  above  (p.  18).  It  is  short  and  thick  with  rounded  ends, 
and  often  a  central  vacuole,  is  2 — 3  /u  long,  apt  to  congregate  in  groups 
and  is  motile  by  help  of  delicate  long  flagella.  It  has  characteristic  reaction 
to  stains,  characteristic  chemical  properties,  and  characteristic  forms  when 
cultivated.  It  can  thus  be  distinguished  by  skilled  observers  from  a  normal 
inhabitant  of  the  human  intestines.  Bacterium  coli  commune^  which 
resembles  it  most  closely.  |     It  is  found  not  only  in  the  intestinal  canal, 

showing  tlint  there  has  been  a  (le6cient  secretion  of  bile  in  the  liver.  Probably  it  only 
indicates  that  for  several  days  before  death  there  was  no  storage  of  bile,  in  consequence  of 
the  very  short  intervals  at  which  food  was  taken. — C.  H.  P. 

*  One  mif^ht  suppose  that  acute  tuberculosis  was  accidentally  developing  ut  the  same 
time,  just  as  occurred  in  a  child  who  died  a  few  weeks  later  of  scarlatinal  nephritis ;  but 
against  such  a  view  is  the  fact  that  the  lungs  in  the  case  of  fever  were  free. — C.  H.  F. 

t  <  Mitth.  aus  d.  k.  Gesnndheitsamte/  1881-2,  and  Syd.  Soc.  Collected  Papers,  1884. 

X  'I'he  diagnosis  is  given  by  Dr  Klein  in  the  fourth  editiOB  of  '  Micro-organisms  and 
Disease,'  pp.  241—244,  and  in  a  tabular  form  by  Dr  Dreschfeld  in  the  first  volnms  of 
AUbutt's  *  System  of  Medicine,'  p.  797.  See  also  two  papers  in  the  '  Journal  of  Pathology,' 
Tol.  iv,  pp.  429,  439  (1897),  by  Dr  Stochlart  and  Dr  M.  H.  Gordon,  on  '«The  ReUtion  and 
Diagnosis  of  the  Bacillus  coli  communis  and  that  of  £nteric  Fever.'* 
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which  is  ''  outside  "  the  body,  but  also  in  the  tissues,  as  shown  by  Eberth ; 
isk  the  meaenterio  glands,  liver  and  spleen,  and  also  the  urine,  and  the  stools 
of  enteric  patients — ^but  not  in  the  blood.     It  is  demonstrable  in  every  case 
of  the  specifio  and  recognisable  disease  known  as  typhoid  or  enteric  fever. 
It  is  not  found  in  health  or  in  any  other  disease.     It  can  be  also  obtained  in 
a  pore  cultivation.     The  final  and  crucial  proof  is  still  wanting :  for  there  is  i 
no  animal  at  present  known  which  is  naturally  subject  to  enteric  fever.     A  '| 
pore  cultivation  of  the  typhoid  bacillus  when  injected  into  an  animal  only  ] 
produoea  swelling  of  the  spleen  and  mesenteric  glands,  sometimes  of  Peyer's 
patches,  and  the  microbe  is  found  in  the  spleen. 

It  has  long  been  known  by  clinical  observation  that  fresh  typhoid  stools 
are  barmlesa,  or  nearly  so,  and  that  the  contagion  is  developed  after  an 
interval  of  twelve  hours  or  more.  It  is  not  destroyed  by  freezing,  but  is  by 
best  below  the  boiling-point,  and  by  chemical  antiseptics  ;  also  by  exposure 
to  li^t  and  air,  and  by  conveyance  in  running  water. 

These  facts  are  confirmed  by  observation  of  Eberth's  bacillus  in  pure 
culture.  It  is  destroyed  by  a  temperature  of  about  150°  Fahr.  (65^  C),  but 
resists  cold.  It  gradually  disappears  in  water,  and  is  destroyed  by  pro- 
longed exposure  to  light,  particularly  to  the  short  actinic  rays  of  the  violet 
end  of  the  spectrum.  The  gastric  juice  does  not  kill  it,  but  it  is  readily 
destroyed  by  calomel  or  corrosive  sublimate,  /3-naphthol  or  phenol. 

The  bacillus,  after  gaining  the  intestine,  penetrates  the  mucous  mem- 
brane, multipliee  in  its  lymph-follicles,  in  the  mesenteric  glands,  and  in  the 
spleen,  and  thence  infects  the  lymph  and  the  blood,  not  probably  by  . 
further  extension  of  the  bacillis  itself,  but  by  its  products,  for  it  is  not  I 
found  free  in  the  circulation.  Brieger  has  described  a  ptomaine  (with  the 
constitution  of  a  diamine)  to  which  may  provisionally  be  ascribed  the 
effects  of  the  disease  on  the  heart,  lungs,  brain,  and  muscles.  Dr  Wright, 
of  Netley,  and  Dr  Luff,  of  St.  Mary's  Hospital,  have  isolated  the  same 
from  the  urine ;  and  their  results  have  been  confirmed  by  Dr  Horton  Smith 
working  in  Dr  Klein's  laboratory,  except  that  he  finds  it  present  only 
during  the  later  stages  of  the  disease. 

In  protracted  and  severe  cases,  it  is  probable  that  infection  by  \ 
streptococci  from  the  ulcerated  and  sloughing  ileum  materially  contributes  ' 
to  the  typhoid  condition  of  the  patient. 

Conveyance  of  the  contagion, — Enteric  fever  is  an  endemic  disease,  but 
may  prevtul  in  certain  districts  more  than  in  others ;  yet  its  diffusion  is 
strictly  dependent  on  the  intercourse  of  human  beings,  and  occasionally  it 
appears  in  such  increased  frequency  as  to  be  fairly  called  epidemic. 

The  contagion  leaves  the  body  of  a  patient  in  the  stools,  and  is  usually 
conveyed  by  fiecal  contamination  to  drinking-water,  and  so  gains  access  to 
the  alimentary  canal  of  a  second  host.  But  there  are  other  possible  means 
of  conveyance. 

Direct  eont€igion  from  one  patient  to  anoth^  is  unknown  or  excessiv^y 
rare.  Dr  William  Budd  believed  he  had  seen  such  cases,*  and  in  1875  Sir 
William  Jenner,  in  his  Presidential  Address  to  the  Clinical  Society,  stated 
that  he  had  twice  known  enteric  fever  contracted  by  students  who  took 
temperatures  before  the  registering  thermometer  was  in  use.     In  1871  Dr 

*  Three  penont  left  the  village  of  North  Tawton,  Devonshire,  during  the  autuniD  of 
IW,  alter  having  taken  the  fever.  Two  of  them  went  to  Morchard  and  gave  if,  one  to  his 
two  chndren,  the  other  to  a  (Hend,  and  he  again  to  his  two  chilldren  and  to  his  brother. 
Hm  third  went  to  Chaffoombe,  siehren  miles  off,  where  ten  others  were  attacked  in  tarn,  and 
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Collie,  of  the  Homerton  Fever  Hospital,  expressed  his  belief  that  certain 
oases  among  the  attendants  there  were  caused  by  direot  infection,  either 
from  the  freshly  passed  evacuations  of  patients  or  from  their  lungs  or  skin. 
But,  sl^iking  as  such  events  naturally  are  to  the  observer  who  watches  th^ 
progress,  there  are  strong  grounds  for  rejecting  the  conclusion.  Murchison 
tells  us  that  during  nine  years,  from  1861  to  1870,  cases  of  enteric  fever 
were  treated  in  the  same  wards  of  the  London  Fever  Hospital  with  various 
non-specific  febrile  complaints,  to  the  number  of  3555  of  the  former  class, 
and  5144  of  the  latter.  The  same  night-chairs  were  used  by  both  sets  of 
patients,  and  the  employment  of  disinfectants  was  exceptional.  Yet 
enteric  fever  was  not  contracted  by  one  of  those  who  were  under  treatment 
for  other  diseases.  In  the  *  British  Medical  Journal '  for  1879  Dr  Shirley 
Murphy  brought  down  to  1878  the  experience  of  the  same  hospital  as 
to  the  occurrence  of  enteric  fever  among  the  nurses  and  other  attendants. 
During  twenty-four  years  only  nineteen  persons  engaged  in  the  institution 
were  attacked  by  it.  "  Of  these,  ten  were  in  no  way  connected  with  the 
enteric  fever  patients  or  the  enteric  fever  wards.  Of  the  other  nine,  one  was 
a  laundrymaid,  whose  duties  would  bring  her  into  contact  with  the  soiled 
linen  of  the  patients,  but  who  was  not  otherwise  in  contact  with  them.  Of 
the  remaining  eight  there  were  special  circumstances  connected  with  drain- 
age which  would  probably  account  for  the  fever,  leaving  four  for  whose 
attacks  there  was  no  explanation  given.''  In  this  time  5569  patients  with 
enteric  fever  passed  through  the  wards. 

Conveyance  by  excreta, — Dr  William  Budd  maintained  as  early  as  1856 
that  the  stools  of  enteric  fever  were  incomparably  more  contagious  than 
the  breath  or  other  excreta  of  the  patient,  and  this  is  now  imiversally 
admitted.  Dr  Cayley,  in  his  '  Croonian  Lectures '  for  1880,  expressed  his 
belief  that  in  the  Middlesex  Hospital  patients  have  caught  the  fever  from 
using  closets  in  which  pans  were  placed  containing  typhoid  stools  set 
apart  for  inspection.  Doubtless  the  poison  may  be  transmitted  in  faecal 
defilement  upon  linen  or  sheets,  or  even  on  the  patient's  body ;  nurses  may 
thus,  by  carelessness  and  lack  of  scrupulous  attention  to  their  own  hands, 
contract  the  disease  directly,  and  washerwomen  have  taken  the  disease 
after  washing  the  clothes  and  bedding  of  typhoid  patients.  Biermer  met 
with  several  instances  of  this,  and  Cayley  mentions  two  cases  of  enterica  in 
the  wards  of  the  Middlesex  Hospital  which  were  traced  to  dried  discharges 
upon  the  sheets  of  a  typhoid  patient  in  a  neighbouring  bed.  Murchison 
relates  the  case  of  a  woman  who  brought  to  her  house  in  Warbstowe,  on 
the  Cornish  moors,  the  bedding  of  a  sister  who  had  died  of  enteric  fever  at 
Cardiff,  in  Wales.  She  remained  free,  but  her  sister,  who  was  employed  in 
hanging  out  the  clothes,  took  the  disease ;  and  it  spread  from  her  as  a  centre. 

^  Cayley  quotes  a  case  from  von  Gietl,  of  Munich,  of  infection  from 
faeces  nine  months  after  they  had  been  buried  in  a  dunghill,  and  another 
under  his  own  obs^^ation  in  which,  as  in  Murohison's,  a  second  case 
occurred  two  years  after  the  first,  in  the  same  house  and  without  any  fresh 
importation  of  the  poison.  It  is  possible  that  the  tyj^oid  bacillus  may 
live  and  multiply  outside  the  human  body,  and  survive,  under  favourable 
conditions,  for  an  indefinite  period — ^perhaps  in  a  dormant  state,  multiply- 
ing itself  just  enough  to  escape  extinction — and  then  suddenly  undergo 
immense  development.  Such  a  hypothesis  would  apply  to  Murohison's 
statement,  that  he  has  seen  single  cases  of  enteric  fever  arise  in  the  same 
house  again  and  again  at  intervals  of  a  year  or  longer.     Thus  between 
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1849  and  1857  six  cases  were  admitted  from  a  certain  house  in  the  London 
Feyer  Hospital ;  one  in  June,  1849,  one  in  October,  1861,  one  in  February, 
1854,  one  in  November,  1855,  one  in  November,  1856,  one  in  July,  1857. 

It  is  possible  that  the  urine  or  the  sputa  of  typhoid  patients  may  occa- 
sionally be  the  source  of  infection. 

Conveyance  of  the  ftecal  contagion  by  the  air  is  extremely  doubtful, 
although  it  was  believed  in  by  Fagge,  by  GafiTky,  and  by  Dr  J.  W.  Moore. 
l£any  instances  have  been  recorded  in  which  the  disease  was  apparently 
oiused  by  the  exhalations  from  drains,  or  sewers,  or  water-closets,  but 
probably  infection  really  took  place  by  defilement  of  water. 

Conveyance  by  drinking-water  is  the  explanation  of  the  epidemics  of 
enterioa  that  frequently  occur  among  the  inhabitants  of  a  village,  who 
dflrive  their  water-supply  directly  from  one  or  more  surface  wells,  into 
which  sewage  finds  its  way  through  a  porous  soil. 

At  Wieken  Bonhunt,  in  Essex,  the  disease  prevailed  in  1869,  and  Dr  Buchannn  investi- 
gated its  origrin  for  the  Privy  Council  Office.  He  found  that  tliere  was  a  broad  division 
tnomg  the  people  in  regard  to  the  sources  from  which  they  obtained  their  water.  One 
hmdred  and  eighteen  persons  used  private  wells,  and  among  them  there  was  only  one 
positive  case  of  fever ;  eighty-eight  drank  the  water  of  one  well  called  the  *'  parish  well," 
isd  no  fewer  than  forty  of  them  were  attacked.  Now  this  well  was  situated  four  or  6ve 
ptcet  distant  from  a  brook-chnnnel  which  ran  through  the  place.  At  the  upper  end  of  the 
Tillage  the  brook  always  contained  water;  but  lower  down  the  channel  whs  dry  during  the 
greater  part  of  the  year,  the  water  being  carried  beneath  the  surface  in  a  stratum  of  gravel, 
to  reappear  as  a  stream  at  the  bottom  of  the  village.  That  there  was  a  direct  communica- 
tk>D  between  it  and  the  parish  well  was  evident  from  the  fart  that  in  times  of  flood,  when 
tbe  channel  was  full,  the  water  in  the  well  ran  to  a  corresponding  height  and  became  dis- 
eoloored.  On  Jane  24th  the  first  case  of  fever  occurred  in  the  person  of  a  boy,  who  lived 
in  s  cottage  about  thirty-five  yards  above  the  well.  He  had  much  diarrhcea,  and  his  stools 
vere  thrown,  without  being  disinfected,  into  a  privy  which  stood  almost  on  the  edge  of  the 
rbannel.  At  this  very  time  the  soil  water  in  the  village  was  falling,  after  abundant  rains 
which  had  taken  place  a  month  before,  and  pools  of  water  were  to  be  seen  here  and  there  in 
the  channel.  A  month  after  the  l>oy's  illness  the  persons  who  made  use  of  the  well  began 
to  full  ill  with  the  fever.  Can  it  be  doubted  that  the  well  water  had  become  impregnated 
irtth  the  specific  poison  ?  Previously,  on  May  30th,  two  cases  of  fever  had  been  imported 
from  London  into  a  house,  of  which  the  sewer  opened  into  the  brook  two  hundred  and  fifty 
yards  above  the  well. 

At  Page  Qreen,  in  the  parish  of  Tottenham,  a  great  many  cases  of  enteric  fever  occurred 
is  1S64  and  1865.  Dr  Seaton  investigated  the  matter,  and  found  that  whereas  there  was  to 
<oiDe  houses  a  supply  of  water  from  the  works  of  the  Local  Board  of  Health,  the  occupants 
of  many  other  houses  drank  water  from  shallow  surface  wells.  In  three  instances,  in  con- 
leqnence  of  the  families  having  removed  from  the  place,  he  could  not  learn  from  which 
source  the  drinking-water  had  been  taken,  but  in  all  other  cases,  with  the  single  exception  of 
one  child,  it  was  ascertained  that  those  who  were  attacked  had  used  well  water.  Some  of 
them  had  had  the  water  the  Local  Board  distributed  to  their  houses,  but  had  been  in  the 
habit  of  borrowing  wator  from  their  neighbours'  wells,  because  it  was  bright  and  pleasant, 
whereas  the  other  was  hard,  turbid,  and  red,  from  rust  iu  the  pipes.  The  well  waters,  when 
analysed  by  the  late  W.  A.  Miller,  were  found  to  be  quite  unfit  for  drinking. 

At  Terling.  in  Essex,  between  the  beginning  of  December,  1867,  and  the  end  of  Feb- 
ruary, 1868,  there  occurred  an  epidemic  of  enteric  fever,  upon  which  Dr  Thorno  reportetl. 
It  was  of  extraordinary  severity :  amongst  a  population  of  nine  hundred  persons,  at  least 
two  hundred  and  sixty  were  attacked  during  the  first  two  months ;  there  were  in  all  forty- 
one  dntiis,  and  so  panic-stricken  was  the  village  that  it  was  necessary  to  discontinue  the 
tolling  of  the  church  bell  at  deaths  or  funerals.     Whether  the  disease  was  introduced  from 
elsewhere  could  not  be  ascertained,  for  there  had  been  isolated  cases  during  previous  years. 
But  the  extension  of  it  was  clearly  traced  to  contamination  of  the  drinking-water  by  sewage. 
The  cottages  were  supplied,  sint^ly  or  in  groups,  by  nhallow  surface  wells,  sunk  in  a  loose 
and  porous  gravel.     Round  about  them,  but  at  a  higher  level,  there  were  numbers  of 
manure-heaps,  cesspools,  and  privies,  the  ordure  from  which  was  often  spread  out  for  yards 
over  adjacent  fields.     During  the  autumn  the  water  in  the  wells  had  been  unusually  low; 
dfmbtless,  therefore,  the  poison  had  accumulated  in  the  soil,  so  that  it  was  washed  into  the 
wells  in  Urge  quantities,  when,  in  November,  a  sudden  rise  of  water  took  place. 

In  Caterham,  during  the  fortnight  which  ended  February  2nd,  1879,  there  occurred 
forty-ieven  cmset  of  enteric  fever ;  and,  at  the  same  time,  no  fewer  than  one  hundred  and 
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tbirtv-two  cases  were  observed  at  Kedhill,  eigbt  miles  distant.  In  eiicb  town  the  persons 
Mttacked  were  u«iii^  tbe  water  f  urnislit* d  by  tbe  Caterham  Waterworks  Company,  bnt  con- 
siderable nambers  of  persons  wbo  derived  tbeir  supply  from  other  sources  esca|)ed  altogether. 
On  the  other  hand,  ca<es  occurred  at  tbe  Earlswood  Asylum  and  in  other  placet  which  alto 
Ui»ed  the  Company's  water.  Now  this  water  is  drawn  from  clialk  wells  more  than  500  feel 
deep,  and  it  Imd  a  deservedly  bigh  reputation  tor  wholesomeness.  Every  point  in  regard  to 
its  sources,  storage,  and  distribution  was  CHref  ully  inquired  into,  but  for  a  long  time  in  ▼ntn. 
At  last,  however,  tbe  attention  of  Dr  Thorne  was  drawn  to  the  fact  that  in  Janoary,  1870, 
tbe  Company  bad  been  constructing  Hn  adit,  at  a  depth  of  455  feet  from  one  of  their  old 
wells,  to  a  new  bore  which  was  then  being  sunk.  Many  workmen  bad  been  employed  upon 
tiiis  duty,  and  one  of  them,  it  whs  found,  had  been  ill  and  bad  left  work  in  the  conne  of  tbe 
month.  He  was  sought  out,  and  on  inquirin»r  it  appeared  clear  that  he  had  been  suffering 
from  a  mild  attack  of  enteric  fever,  whicb  began  on  January  5th,  and  which  he  had  pro- 
bably acquired  at  Croydon,  where  be  bad  spent  December  2otb  and  26tb.  He  had  moefa 
diarrboea,  the  bowels  acting  at  least  two  or  three  times  during  each  shift  of  eight  or  twelve 
hours,  and  in  accordance  with  the  usual  practice  under  such  circumstances  he  made  use  of 
the  buckets  by  whicb  tbe  excavated  chalk  was  being  raised  to  the  surface.  He  denied  that 
be  had  ever  relieved  himself  in  tbe  adit  without  waiting  for  a  bucket;  but  it  teemt  to  be 
almost  certain  that  in  some  way  his  feces  patsed  into  tbe  water  of  tbe  well  in  which  he  was 
working,  and  gave  rise  to  tbe  epidemic.  The  poison  must  have  been  marvellously  diluted. 
The  following  remarkable  case  is  taken  from  Dr.  Cayley's  Croonian  Lectures : 
"  Lausen  is  a  village  situated  in  the  Jura,  in  the  valley  of  tbe  Ergolz,  and  consittt  of  one 
hundred  and  three  houses,  with  eight  bundred  and  nineteen  inhabitants.  It  waa  remark- 
ably healthy,  and  resorted  to  on  that  account  as  a  place  of  summer  residence.  With  the 
exception  of  six  houses  it  is  supplied  with  water  by  a  spring  with  two  heads,  which  ritet 
above  the  village  at  the  southern  foot  of  a  mountain  called  the  Stockbalder,  compoted  of 
oolite.  The  water  is  received  into  a  well-built  covered  reservoir,  and  is  distributed  by 
wooden  pipes  to  four  public  fountains,  whence  it  is  drawn  by  the  inhabitants.  Six  hooses 
had  an  independent  supply, — five  from  wellt*,  one  from  tbe  mill-dam  of  a  paper  factory.  On 
August  7tb,  1872,  tbe  inhabitants  of  Lausen,  living  in  different  houses,  were  seised  by 
typhoid  fever,  and  during  tbe  next  nine  tlays  fifty-seven  other  cases  occurred,  tbe  only 
houses  escaping  being  those  six  which  were  not  supplied  by  the  public  fountains.  Tbe  ditease 
continued  to  spread,  and  in  all  one  hundred  and  thirty  persons  were  attacked,  and  several 
children  wbo  had  been  sent  to  Lausen  for  tbe  benefit  of  tbe  fresh  air  fell  ill  after  their 
return  home.  A  careful  investigation  was  made  into  tbe  cause  of  this  epidemic,  and  a 
complete  explanation  was  given.  Separated  from  the  valley  of  the  Ergols,  in  which  Lanten 
lies,  by  tbe  Stockbalder,  the  mountain  at  the  foot  of  which  the  spring  supplying  Lausen 
rises,  is  a  side  valley  called  tbe  Furlenthal,  traversed  by  a  stream,  tbe  Furlenbach,  which 
joins  the  Ergolz  just  below  Lausen,  tbe  Stockbalder  occupying  the  fork  of  the  valleys.  The 
Furlenthal  contained  six  farmhouses,  whicb  were  supplied  with  drinking-water,  not  from 
the  Furlenbach,  but  by  a  spring  rising  on  tbe  opposite  side  of  the  valley  to  tbe  Stockbalder. 
Now  there  was  reason  to  believe  that,  nnder  certain  circumstances,  water  from  the  Furlen- 
bach found  its  way  under  tbe  Stockbalder  into  one  of  the  beads  of  the  fountain  supplying 
Lausen.  It  was  noticed  that  when  tbe  meadows  on  one  side  of  tbe  Furlenthal  were  irri- 
gated, which  was  done  periodically,  tbe  flow  of  water  in  tbe  Lausen  spring  was  increased, 
rendering  it  probable  that  tbe  irrigation  water  percolated  through  the  superficial  strata, 
and  found  its  way  under  tbe  Stockbalder  by  subterranean  channels  in  the  limestone  rock. 
Moreover,  some  years  before,  a  bole  on  one  occasion  formed  close  to  tbe  Furlenbach  by  the 
sinking-in  of  tbe  superficial  strata,  and  tbe  stream  became  diverted  into  it  and  disappeared, 
while  shortly  after  the  spring  at  Lausen  began  to  flow  much  more  abundantly.  The  hole 
was  filled  op,  and  the  Furlenbach  resumed  its  usual  course.  The  Furlenbach  was  unqnet. 
tionably  contaminated  by  tbe  privies  of  tbe  adjacent  farmhouses,  tbe  soil-pits  of  which 
communicated  with  it.  Thus,  from  time  immemorial,  whenever  tbe  meadows  of  the 
Furlenthal  were  irrigated,  the  contaminuted  water  of  tbe  Furlenbach,  after  percolatioa 
through  tbe  superficial  strata  and  a  long  underground  course,  helped  to  feed  one  of  the 
two  heads  of  the  fountain  supplying  Lau«en.  Tbe  natural  filtration,  however,  which  it 
underwent  rendered  it  perfectly  bright  and  clear,  and  chemical  examination  showed  it  to 
be  remarkably  free  from  organic  impurities;  and  Lau»en  was  extremely  healthy  and  exempt 
from  fever.  On  June  lOtb  one  of  tbe  peasants  of  tbe  Furlenthal  fell  ill  with  typhoid  fever, 
the  source  of  which  was  not  clearly  made  out,  and  patsed  through  a  severe  attack,  with 
relapses,  so  that  be  remained  ill  all  the  summer;  and  on  July  10th  a  girl  in  the  same  house, 
and  in  August  a  boy,  were  attacked.  Tbeir  dejections  were  certainly,  in  part,  thrown  into 
tbe  Furlenbach ;  and,  moreover,  tbe  soil-pit  of  the  privy  communicated  with  tbe  brouk.  In 
the  middle  of  July  the  meadows  of  the  Furlenthal  were  irrigated  as  usual  for  the  second 
crop  of  hay,  and  within  three  weeks  this  was  followed  by  the  outbreak  of  the  epidemic  at 
Lausen.  In  order  to  demonstrate  the  connection  between  the  water-supply  of  Lauten  and 
the  Furlenbach  the  following  experimentt  were  performed: — The  hole  mentioned  above  at 
having  on  one  occasion  divei^ed  the  Furlenbach  into  the  presumed  tnbterranean  channelt 
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tbe  Stockbalder  wm  clenred  out^  and  18  cwt.  of  salt  was  dissolved  in  water  and 

pooled  ID, and  tbe  stream  again  diverted  into  it;  the  next  dayj^alt  was  found  in  the  spring 

ai  Laoten.   Fifty -six  pounds  of  wheat  flour  were  then  poured  into  the  hole,  and  the  Furlen* 

Wh  Ngain  diverted  into  it;  but  the  spring  at  Luusen  continued  quite  clear,  and  no  resction 

of  starch  could  be  obtained,  showing  that  the  water  must  have  found  its  way  under  the 

Slockhalder  in  part  by  percolation  through  porous  strata,  and  not  by  distinct  channels. 

Besades  showing  the  necessity  of  the  introduction  of  the  specific  poison  in  order  to  render 

nwage  contamination  capable  of  giving  rise  to  typhoid  fever,  this  case  is  remarkable  as  an 

iBSlaDce  of  the  extreme  dilution  to  which  the  poison  may  be  subjected  without  losing  its 

potency,  and  also  the  uselessuess  of  irrigation  and  any  ordinary  filtration  in  separuting  it  or 

itadering  it  inert.    Here  the  dejections  of  two  cases  of  typhoid  are  thrown  into  a  stream ; 

tht  wmter  of  this  stream  u  used  to  irrigate  extensive  meadows ;  a  portion  of  it  sinks  tlirough 

tks  soper&eial  strata,  and  probably  finds  its  way  into  subterraneous  channels,  and  passes 

thfOQgh  a  distance  of  many  thousand  feet  under  a  mountain,  partly,  no  doubt,  by  mere 

pffedatiun;  it  then  takes  an  insignificant  part  in  feeding  one  head  of  a  copious  spring, 

vhicb  has  another  head  that  is  not  contaminated ;  and,  nevertheless,  it  gives  typhoid  fever 

to  one  hundred  and  thirty  persons  out  of  a  population  of  eight  hundred.     The  dilution 

unit  have  been  infinitesimal,  unless  we  assume  that  a  multiplication  of  the  poison  took 

pboe  sfter  its  discharge  from  the  intestinal  canal  of  the  first  two  cases — possibly  in  the 

rdenroir  at  Lansen."     This  seems  to  be  the  explanation. 

At  Cains  College,  Cambridge,  a  local  outbreak  of  the  disease  occurred  in  November, 
1873.  which  was  traced  by  Dr  Buchanan,  with  very  strong  probability,  to  a  precisely  similar 
origin.  Twelve  out  of  fifteen  cases  in  students  at  the  college  were  among  the  sixty-three 
mtdeots  in  Tree  Court,  a  part  of  the  building  which  had  been  erected  only  four  years  pre- 
fioasly  with  every  care  as  to  sewers,  drains,  and  water-pipes.  Now  Tree  Court  had  an 
isdependent  water-supply  direct  from  a  high-pressure  main.  This  supply  was  intended  to 
be  constant,  but  there  had  in  fact  been  a  complete  intermission  of  it  on  two  occasions 
ihortly  before  the  outbreak.  After  such  intermissions  the  water  had  been  noticed  to  come 
is  vith  a  rash,  like  "  soda-water,"  evidently  in  consequence  of  its  having  become  mixed 
vith  air,  which  had  been  sncked  up  into  the  pipes.  Within  the  Tree  Court  buildings  there 
were  two  watercloeets,  one  in  the  basement  of  the  porter's  lodge,  the  other  on  the  first  floor 
of  ooe  of  the  staircases.  The  tap  of  the  lower  one,  or  that  over  an  a^oining  sink,  if  left 
optn  during  the  intermission  of  water-supply  from  the  main,  would  have  allowed  water  to 
(bain  from  tbe  whole  pipe  system  of  the  court;  that  of  the  upper  one  would  under  such 
eireomstan(*es  have  permitted  of  the  free  entrance  of  air.  This  air,  however,  would  have 
been  mixed  with  sewer  gas  from  an  nnventilated  sewer  in  Trinity  Street,  which,  at  the  very 
tine  under  consideration,  was  receiving  the  excreta  of  patients  ill  with  fever  in  other  parts 
of  tbe  town.  The  effect  of  recharging  the  pipes  with  water  must  necessarily  have  been  to 
(Gstribute  sewer  gas  in  solution  to  every  part  of  the  building.  It  was,  indeed,  positively 
ascertained  that  not  merely  air,  but  water  impregnated  with  fiecal  matter,  had  been  sucked 
op  into  the  supply-pipe  of  the  upper  watercloset,  for  that  pipe  was  lined  with  a  brownish 
deposit,  containing  phosphoric  acid  and  a  large  proportion  of  intermixed  organic  matter. 

More  recent  examples,  particularly  that  of  the  terrible  epidemic  of  enteric  fever  at 
Maidstone  in  1897,  have  confirmed  the  conclusions  derived  from  the  earlier  cases  given 
above. 

Dr  George  Turner,  speaking  from  large  experience  as  an   Ofl&cer  of 

Health,  remarked :  "  In  the  country  amongst  the  cottagers  Tjrphoid  Fever 

a|^)ear8  to  spread  abnost  like  Measles  or  Scarlet  Fever.     A  patient  returns 

home  ill  from  the  town,  and  her  relations  become  infected.    This  is  because 

usually  the  supply  of  linen  is  short ;  sheets,  &c.,  when  stained  by  excreta, 

are  not  immediately  changed,  and  the  air  of  the  dwelling,  usually  a  small 

one,  is  polluted :  but  it  is  more  frequently  brought  about  by  a  scarcity  of 

washing  utensils;  the  same  bucket  takes  the  water  which  has  been  used 

for  washing  the  patient's  clothes  to  the  privy  or  cesspit,  and  then  serves 

for  a  fresh  supply  of  water,  often  of  drinking-water.     I  have  seen  typhoid 

spread  in  a  village  because  the  family  first  infected  dipped  the  bucket 

which  had  been  used  for  taking  away  slop-water  into  the  common  dipping 

well,  and  thus  polluted  the  whole  water-supply." 

Conveyance  by  milk, — This  mode  of  infection  is  clearly  established  by 
the  following  remarkable  instances.  In  some,  perhaps  most,  cases  the 
vehicle  is  not  the  milk  itself,  but  the  water  "  used  to  wash  the  cans,"  or 
possihlj  added  to  the  milk  with  intent  to  cheat,  but  not  to  kill. 


144  ENTEBIO   FEVER 

The  first  epidemic  that  was  traced  to  this  origin  occurred  in  Islington 
in  1870.     It  was  investigated  by  Dr  Ballard. 

Between  July  3rd  and  September  10th  the  occupants  of  sixty-seven  houseit  werv 
attacked,  one  hundred  and  sixty-seven  individuals,  of  whom  twenty-five  died.  It  was  a 
most  remiirknble  circumstance  that  the  district  affected  was  included  in  a  semicircle,  with 
a  radius  of  a  quarter  of  a  mile,  drawn  immediately  on  the  nortli  side  of  the  line  of  the 
Nortii  London  Railway  from  a  centre  almost  upon  this  line.  There  was  no  fever  in  the 
area  contained  in  the  corresponding  semicircle  south  of  the  railway,  which  here  passes 
through  a  cutting.  This,  of  course,  at  once  suggested  that  human  intercouri^e  Mas  in  some 
way  concerned  in  spreading  the  disease.  The  right  clue  was  first  hit  upon  by  a  lady  whoae 
family  was  attacked;  and  an  inquiry  convinced  Dr  Ballard  that,  far-fetched  aa  the  id«a 
appeared,  it  wus  probably  true.  The  milk  vendor  whoKO  milk  was  suspected  had  himself 
fallen  a  victim  to  the  epidemic,  but  his  father,  greatly  to  his  credit,  readily  consented  when 
applied  to  to  give  a  list  of  the  customers.  It  was  then  found  that  the  dairy  supplied  one 
hundred  and  forty-two  families — a  very  small  proportion  of  those  who  lived  within  the 
semicircle.  In  no  less  than  seventy  among  tlie  hundred  and  forty-two  families  there  had 
been  cases  of  enteric  fever.  The  way  in  which  the  disease  picked  out  the  customers  of  the 
dairy  in  particular  streets  and  rows  was  mo^t  striking.  In  one  long  road  and  a  street 
running  from  it  tlie  milkman  supplied  three  families;  two  of  them  were  affected.  In  a 
crescent  with  twenty-five  houses  he  supplied  four  families;  they  were  all  attacked.  In  a 
new  neighbourhood,  where  there  were  about  seventy  houses,  h«  supplied  four  families; 
three  had  i he  disease.  In  a  square  with  fifty-nine  houses  he  supplied  four  families;  all 
hud  it.  On  the  other  hand,  there  were  scarcely  any  cases  among  those  families  who  had 
invariably  bought  their  milk  from  other  sources.  As  miglit  have  been  expected,  women 
and  children  were  attacked  in  much  larger  numbers  than  men.  The  source  of  infection 
was  traced,  with  much  probability,  to  the  water  of  an  underground  tank  in  the  cowyard. 
It  was  not  proved  that  water  from  the  tank  hud  been  used  to  dilute  the  milk,  but  the  pails 
were  woshed  out  with  it,  and  some  might  have  been  left  in  by  accident. 

In  the  summer  of  1873  an  outbreak  of  enteric  fever  occurred  in  St. 
Marylebone,  and  in  certain  parts  of  St.  George's  (Hanover  Square)  and  of 
Paddington  parishes. 

It  affected,  among  others,  the  family  of  Dr  Mnrchison,  who  quickly  became  convinced 
that  the  only  probable  mode  of  introduction  of  the  disease  into  his  hou>e  was  by  the  milk 
supply.  This  was  confirmed  by  a  minute  investigation  made  by  Mr  Netten  Radcliffe  and 
Mr  Power.  It  was  shown  that  nine  tenths  of  the  two  hundred  and  forty-four  cai^s  tii 
which  the  inquiry  extended  were  in  households  which  consumed  milk  from  a  particular 
service  of  a  particular  dairy.  Certain  ramifications  of  the  same  milk  supply  extended  to 
the  east  end  of  Regent's  Park,  to  Belsize  Park  (Hampstead),  and  to  St.  Anne's  (Sobo), 
and  in  these  districts  also  enteric  fever  occurred  among  consumers.  There  was  a  special 
incidence  of  the  disease  upon  women  and  children,  and  many  striking  instances  are  noted 
in  which  those  members  of  a  family  were  attacked  who  were  in  the  habit  of  drinking  milk, 
while  others  escaped  who  did  not  do  so.  The  milk  which  appeared  to  convey  the  poison 
was  a  special  kind,  sold  as  **  nursery  milk,''  and  taken  from  three  or  four  cows,  set  apart 
for  the  purpose  at  Chilton  Grove  Farm,  in  Buckinghamshire.  Now  on  the  8th  of  June 
the  occupier  of  this  farm  had  died  in  the  fourth  week  of  an  attack  of  enteric  fever.  His 
evacuations,  instead  of  being  thrown  into  tiie  common  privy,  were  buried  in  an  ash-heap 
outside  the  farm  buildings.  Subsequently,  however,  it  turned  out  that  this  waM  the  worst 
thing  that  could  have  been  done  with  them.  For  there  was  a  well  close  by,  the  water  of 
which  was  used  for  dairy  purposes,  although  not  for  drinking  or  cooking,  as  it  had  been 
noticed  to  have  a  disagreeable  taste.  Excavations  made  for  the  purpose  showed  that  therr 
had  been  a  line  of  soakage  into  the  well,  along  the  foundations  of  a  wall,  of  the  filth  from 
a  pigsty  which  formed  a  pool  in  immediate  proximity  to  the  ash-heap  above  mentioned. 
If  due  intervals  are  allowed  for  the  gradual  penetration  of  the  matters  containing  the 
poison  of  enteric  fever  through  the  soil,  and  for  the  incubation  of  the  disease,  the  date  at 
which  the  outbreak  in  London  began — during  the  last  days  of  June  and  the  first  days  of 
July — corresponds  exactly  with  this  theory  of  its  origin. 

Many  cases  of  enterica  due  to  milk  have  been  recorded  in  Switzerland, 
in  Australia,  in  America,  and  in  other  countries. 

As  with  milk,  so  with  ices  and  lemonade,  it  is  the  water  with  which 
they  are  made  that  conveys  the  poison. 

Conveyance  by  food. — ^At  Klot^n,  near  Zurich,  six  hundred  and  sixty- 
eight  persons  were  attacked  in  July,  1878,  all  of  whom  had  partaken  of 
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iome  veal  provided  for  a  festival  of  the  choral  societies,  and  partly  derived 
from  two  diseased  calves.     One  of  these  was  (Dr  Huguenin  believed)  the  I 
subject  of  enteric  fever.     It  is,  however,  very  doubtful  whether  cattle  or  / 
any  of  the  lower  animals  are  liable  to  enteric  fever. 

Five  other  outbreaks,  also  attributed  to  diseased  meat,  are  quoted  by 
Dr  Gay  ley. 

But  at  Andelfingen,  and  at  Thalweil,  the  epidemics  occurred  after  eating 
putrid  meat,  and  only  some  of  those  who  ate  it  showed  the  symptoms  of 
enteric  fever  during  Hfe,  or  the  signs  of  it  after  death.  The  infection  at 
Elotea  was  believed  by  Huguenin  to  be  a  mixed  one. 

There  can  be  no  doubt  from  numerous  confirmatory  cases  since  Sir 
William  Broadbent  drew  attention  to  the  subject  in  1895,  that  raw 
oyiters  may  convey  the  enteric  poison ;  probably  owing  to  the  oyster  beds 
being  too  near  the  outfall  of  a  sewer  into  which  enteric  bacilli  have  gained 
an  entrance.*  Salads  and  all  other  articles  of  food  eaten  cold  and  wet 
mi^t  also  convey  the  infection ;  and  raw  potato  is  an  excellent  seat  for 
miilti]dication  of  the  enteric  bacillus. 

It  is  possible  that  flies  or  other  insects  may  convey  infection  from 
typhoid  excreta  to  vegetables  or  other  food. 

It  is  not  always,  or  even  generally,  possible  to  trace  to  their 
•ooroe  isolated  cases  of  enterio  fever  when  they  occur  in  large  towns 
like  London.  There  are  many  chances  of  infection  from  impurities  in 
water,  which  no  inquirer,  however  acute,  could  trace.  The  number  of 
cases  admitted  into  the  London  Fever  Hospital  varies  from  year  to  year 
much  lees  than  might  have  been  expected.  Dr  Cayley  believes  that  they 
tfe  not  dependent  upon  the  presence  of  the  contagion  of  the  disease  in 
water  taken  from  the  Thames ;  for  although  there  can  be  no  doubt  that  the 
poison  frequently  passes  into  the  upper  part  of  the  river  from  the  towns 
and  villages  on  its  banks,  he  thinks  it  is  always  destroyed  by  exposure  to 
the  air  and  to  light,  and  possibly  by  the  growth  of  saprophytes. 

Predisposing  external  causes, — Buhl,  of  Munich,  applied  the  observa- 
tions of  von  Pettenkofer  on  the  relation  between  the  soil-water  and  cholera 
to  the  case  of  enteric  fever ;  he  showed  that  when  the  soil-water  in  that 
^^^  (as  measured  by  the  depth  of  water  in  the  surface  wells)  was  falling, 
the  number  of  cases  of  enteric  fever  increased ;  when  it  was  rising,  the 
Jiumher  of  cases  diminished.  Liebermeister  and  Buchanan  explained  these 
i«cts  by  the  effect  of  the  nearness  of  soil-water  to  the  surface  in  producing 
infection  of  the  wells.  Similar  observations  have  been  recorded  in  Berlin  ; 
hut  in  Buda  Pesth  enteric  fever  appears  to  be  more  prevalent  when  the 
?found-water  is  rising,  and  less  so  when  it  is  falling.  In  an  epidemic  at 
Teriing,  in  1868,  the  disease  broke  out  with  great  severity  precisely  when 
*e  Weils  were  high. 

There  is  no  doubt  that  the  weather  affects  the  prevalence  of  enteric  fever. 
*^  the  London  Fever  Hospital  there  have  been  far  more  admissions  during 
^  and  hot  summers  than  in  damp  and  cold  ones.  Each  year  there  is  an 
utcrease  of  the  disease  during  the  four  autumn  months  from  August  to 
November,  while  it  is  less  frequent  from  March  to  May  inclusive.  Similar 
observations  have  been  made  in  America,  where  the  disease  is  called  "  fall- 


*  See  a  valaable  paper  with  numerous  cases  of  other  cdihie  molluscs  being  the  vehicle 
of  typhoid  infection,  by  Dr  Newsholme,  '  JournHl  of  the  Sanitary  Institute.'  vol.  XTii, 
psrt  3,  alio  a  case  graphically  recorded  by  Dr  Cavafy  in  'The  Clinical  Journal'  for 
1896. 
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fever/'  and  also  at  Berlin  and  at  Ba«le.     At  Munich  the  maximum  pre- 
valence of  enteric  fever  is  in  February. 

In  Australia,  as  in  the  United  States,  enteric  fever  is  most  common  id 
the  late  autumn  and  after  a  hot  summer.  In  Victoria  (January  being  mid- 
summer) the  disease  is  most  prevalent  in  March  and  least  so  in  November.* 

All  such  conditions  play  but  a  secondary  part  in  the  Aetiology  of  tbe 
disease  ;  their  effect  is  merely  to  favour,  or  to  hinder,  the  operation  of  id 
real  cause. 

Predisposing  internal  causes, — The  power  of  human  beings  to  resist  tht 
contagion  of  enteric  fever,  as  of  other  specific  infections,  is  probably  to 
some  extent  individual — dependent  on  the  ^^  vulnerability  "  of  the  tiuuei 
and  the  activity  of  the  phagocytes.  But  it  also  depends  on  general  con- 
ditions, of  which  the  most  important  is  e^e.  The  disease  is  far  more 
frequent  between  the  ages  of  five  and  of  thirty  than  earlier  or  later. 
Under  two  years  old  it  is  very  unconmion,  but  in  1864  Murchison  showed 
at  the  Pathological  Society  the  intestines  of  an  infant  six  months  old  vlio 
had  been  attacked  at  the  same  time  with  its  mother.  In  the  ten  yein 
from  1879  to  1^88  we  had  in  Guy's  Hospital  seven  cases  of  enteric  tern 
in  patients  between  three  and  five  years  old,  103  between  five  and  fifteeiu 
241  between  fifteen  and  thirty,  42  between  thirty  and  forty,  and  13  abore 
forty  years  of  age.  The  youngest  patient  was  three  and  a  half  years  old, 
and  he  recovered ;  the  oldest  was  fifty-four,  and  he  died. 

The  statistics  of  the  hospitals  of  the  Metropolitan  Asylums  Boaid, 
between  1871  and  1894  inclusive,  are  given  by  Washboum  and  GoodaU 
as  follows : 


Patients  under  5  . 
5—10  . 
10—16  . 
15-20  . 
20-25  . 
25-30  . 
80-35  . 
85-40  . 
40-45  . 
45—50  . 
60—65  . 
55—60  . 
Over  60  . 


287,  of  whom  37  died,  or  nearly  13  per  cent 


1209 

2130 

2064 

1388 

920 

554 

321 

175 

104 

43 

15 

13 


107 

281 

365 

279 

209 

137 

89 

44 

36 

14 

7 

4 


9 
13 
17-7 
20 
22-7 
24-7 
27-7 


30 


During  childhood  the  liability  to  the  disease  increases  from  year  to  year, 
probably  owing  to  increased  exposure  to  contagion.  After  the  age  €i 
twenty  the  liability  begins  to  decline,  after  thirty  more  rapidly,  and  beyond 
forty  comparatively  few  cases  occur.  Dr  Wilks  once  found  enteric  ulcers  in 
the  ileum  of  an  old  woman  of  seventy.  Liebermeister  gives  a  tabular  state- 
ment of  the  proportion  of  cases  at  varying  ages  at  Basle,  corrected  aocording 
to  the  numbers  of  persons  at  the  corresponding  ages  in  the  population 
generally.  This  correction  must  not  be  forgotten,  nor  yet  the  fact  of  pro- 
tection acquired  by  having  already  passed  through  the  disease  in  youth. 

*  From  a  table  given  at  a  meeting  of  the  Intercolonial  Medical  Congreas  oo  Jaaaaiy 
lltb,  1889,  by  Dr  J.  O.  Carstairs,  of  Geelong,  Victoria,  it  appear*  that  in  Melboarae  the 
mortality  is  least  in  Novemlier;  it  rites  in  December,  to  attain  a  maximum  in  March;  fblls 
very  slowly  in  April  and  May,  and  has  a  sudden  decline  in  June.  The  hottest  month  \m 
Melbourne  is  January,  when  the  menu  temperature  of  the  air  averages  66*2^  F. ;  so  that^ 
as  with  us,  the  maximum  mortality  of  typhoid  obtains  about  two  months  after  the  hnttsaj 
season  of  the  vear  is  passed.  In  Melbourne,  too,  an  excess  of  summer  heat  U  fbllowcd  hf 
tzeessive  prevalence  of  the  fever. 
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But  it  may  be  that  the  atn^hj  of  the  lymphatic  organs  in  old  age,  includ- 
iag  those  of  the  ileum,  is  an  anat<»nical  condition  which  is  unfavourable  to 
^  reception  and  multiplication  of  the  enteric  microbe. 

There  does  not  appear  to  be  any  constant  predominance  of  one  sex  over 
tibe  other  among  patients  suffering  from  enteric  fever.     Among  the  415 
pstients  at  Guy's  Hospital  above  mentioned  there  were  272  male  to  143 
fmale,  but  this  is  not  a  constant  ratio.     There  seems  to  be  a  certain  1 
dagree  of  immunity  among  women  in  pregnancy,  after  labour,  and  during  / 
kdttion. 

French  writers  have  stated  that  students,  servants,  and  foreigners  are 
fery  liable  to  contract  this  disease  when  they  first  come  to  live  in  Paris , 
nd  Murchison  has  shown  that  more  than  6  per  cent,  of  the  patients 
idmitted  into  the.  London  Fever  Hospital  have  arrived  in  London  within 
three  months. 

Mortality. — Enteric  fever  varies  in  severity  at  different  places  and  at 
diferent  times,  but  perhaps  less  than  might  have  been  expected.  It  doef> 
not  appear  in  malignant  outbreaks,  as  we  shall  see  in  the  case  of  measles 
lad  of  scarlatina. 

At  the  London  Fever  Hoepital  the  average  death-rate  from   1848  to 
1870  was    1^*9   per  cent,   of  all   casee  admitted,   including  paupers   and 
Boribund  patients,  the  extreme  figures  in  particular  years  being  28*42  and 
If 82.    For  purposes  of  com|>arison  between  different  modes  of  treatment, 
it  would,  however,  be  necessary  to  exclude  all  cases  which  ended  fatally 
before  treatment  had  fair  chance,  say  within  forty-eight  hours  of  admis- 
lion:   and  this  would  reduce  the  average  death-rate  to  15  82  per  cent. 
Fnm  1871  to  1882,  wh^i  paupers  were  not  admitted,  the  mortality  at 
the  same  hospital  waa  17*6  per  cent.  (Collie),  and  this  includes  a  con- 
siderable nimiber  of  patients  who  died  within  forty-eight  hours  of  admis- 
sion.    At  Stockwell  Fever  Hospital,  in  1875-80,  the  mortality  was  22*6, 
and   at    Homerton    16*8    per   cent.     Compare    the  table   given    above   of 
ortality  in  all  these  Metropolitan  Sick  Asylmns  from  1871  to  1894  (p.  146). 
In  the  Dublin  Fever  Hospital,  1871 — 1890,  among  1405  cases  the  mor- 
tality  was  only  8*6  per  cent.  (Moore).      Statistics  from  various  sources 
given  by  Murchison  show  a  range  of  mortality  from  11*37  to  32  per  cent. 
At  Basle,  the  average  death-rate  from  1843  to  1864  was  27*3  per  cent ;  at 
Yienna,  22'5  per  cent.    At  Munich,  for  several  years  before  and  after  1880, 
a  Terj  low  mortality  waa  observed,  and  ascribed  to  treatment  by  baths ;  but 
tfie  patients  were  soldiers,  selected  healthy  young  men,  under  the  most 
fiKvoiirable  circimistances.     At  Hamburg,  according  to  Senator,  the  mor- 
tality among  937  patients  (1874-7)  was  only  7*2  per  cent.,  and  among  568 
patients  after  ta;-eatment  by  cold  baths  was   7*3.     At  Berlin,   of  nearly 
13,000  patienta  of  all  ages  and  under  various  treatment,  the  mortality 
was  14*5  p«*  centw,  but  it  waa  as  high  as  20  per  cent,  amonp  60,000  cases 
in  France,  according  to  Jaccoud. 

According  to  Goltdammer  the  mortality  from  enteric  fever  in  the 
German  army  is  only  10  per  cent.,  in  the  Austrian  26*8,  in  the  Italian  28'3, 
and  in  the  French  36*5  (?). 

How  difficult  it  is  to  judge  of  the  normal  mortality,  uninfluenced  by 
treatment,  even  among  patients  of  about  the  same  age,  in  the  same  locality. 
md  of  the  same  habits  and  mode  of  life,  is  shown  by  the  following  results 
lAitaiiied  by  Eicbl»rt«rf^  m  the  General  Hospital  at  Zurich  in  three  siiooAaaivp* 
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yeare.     In  1884  there  waa  an  epidemic  of  enteric  fever,  and  of  411  patieflltol 
fifty-six  died  (13-5  per  cent) ;  in  1885,  of  164  patients  only  seven  died  (■ 
little  over  4  per  cent.)  ;  and  in  1886  there  were  only  91  eases,  of  which  five 
were  fatal  (nearly  5'6  per  cent.). 

Dyjing  ten  years  (1879-88  inclusive)  the  number  of  cases  of  entenca 
treated  in  Guy*8  Hospital  was  415  ;  and  the  number  of  deaths  seventy-two. 
One  of  these  was  from  accidental  poisoning  by  morphia^  so  that  thif 
mortality  from  the  disease  was  17*1  per  cent, — 15  per  cent,  for  men,  21  for 
women.  Tu  the  preceding"  ten  years  the  mortality  had  been  19*3  per  cent., 
while  that  of  other  London  hospitals  varied  very  widely — from  1*2  to  20. 

ProfffW9ts, — The  forecast  in  enterica  depends  partly  upon  the  age, 
habits,  and  condition  of  the  patient  before  its  invasion,  partly  upon  the 
symptoms  which  gradually  develop  as  each  case  goes  on,  and  partly  on 
early  and  judicious  treatment. 

The  general  prognosis  with  respect  to  ctge  is,  as  in  typhus  and  smallpoii 
most  favourable  for  children  above  infancy  and  for  young  adults  ;  least  to 
for  elderly  patients.  But  the  mortality  does  not  vary  to  the  same  extent; 
and  even  in  patients  over  fifty  it  is  not  more  than  twice  as  high  as  thoie 
between  ten  and  twenty  (see  the  table  on  p.  146).  The  disease,  how- 
ever, is  comparatively  rare  above  forty,  and  not  common  under  five* 
Almost  all  the  very  slight  cases  »x.*cur  in  children.  At  Guy's  Ht>spitAl  the 
mortality  under  five  was  1  in  7,  too  small  a  number  to  afford  a  guide. 
Between  five  and  fifteen  it  was  rather  less  than  12  per  cent.,  between  fifteen 
and  thirty  a  little  more  than  16  per  cent.,  between  thirty  and  forty  a  little 
more  than  26  per  c^nt.,  and  above  forty  nearly  50  per  cent. 

Enteric  fever  is  very  dangerous  in  drunkards,  in  those  who  are  very  f»t» 
and  in  those  who  are  affected  with  Bright  "si  di!*ea8c.  Murchtson  believed 
that  the  death-rate  is  not  greater  among  the  poor  than  in  the  upper 
classes.  In  pregnant  women  miscarriage  almost  always  occurs;  but  as  a 
rule  the  patient  recovers. 

The  prognosis  afforded  by  symptoms  is  often  unexpectedly  tillered  by 
the  supervention  of  some  grave  complication.  No  case,  however  mild,  ii 
altogether  free  from  danger;  although  the  fatal  complications  are  more 
oommon  in  severe  and  protracted  cases.  Apart  from  complications,  the 
death-rat'C  in  young  adults  is  found  to  be  greater  in  proportion  to  the 
ncuiximum  temperature,  Fiedler  found  that  the  disease  proved  fatal  to 
more  than  half  of  those  patienta  in  whom  the  morning  temperature 
reached  1 05*4*^,  and  to  every  one,  with  a  single  exception,  in  whom  it 
reached  106  25^.  The  more  marked  the  morning  remissions  the  more 
favourable  the  case,  A  considerable  fall  is  a  good  sign,  but  not  if  it  be  to 
subnormal,  for  this  is  often  due  to  hfiemorrhage  or  perforation. 

The  best  measures  of  the  extent  to  which  a  continued  high  temperature; 
is  injurious  are  afforded  by  the  state  of  the  pulse  and  by  the  degree  of 
mental  disturbance.  Liebermeister  put  together  the  cases  that  had 
occurred  at  the  Basle  Hospital,  and  shows  that,  the  average  mortality  being 
16  or  17  per  cent.,  no  fewer  thttn  40  per  cent,  of  those  patients  died  when 
the  pulse  reached  120,  and  80  per  cent,  of  those  in  whom  it  exceeded  140, 
He  also  arranged  his  cases  according  to  the  severity  of  the  delirium  and 
coma,  and  corresponding  variations  were  found  in  the  death-rate. 

Next  to  the  general  severity  of  the  febrile  process  as  shown  by  the 
temperature,  the  pulse,  and  the  nervous  system,  wo  have  regard  to  the  coo- 
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dition  of  the  heart  and  of  the  lungs  in  forming  a  prognosis.  A  feeble  pulse 
and  faint  sjstoUc  sound,  and  very  rapid  breathing  with  cyanosis,  are  both 
graye  symptoms. 

A  source  of  danger  which  is  not  perhaps  enough  recognised  is  the  super- 
vention  of  tuphriiu,  I  have  now  lost  six  or  seTen  patients  from  this  compli- 
cation, and  similar  cases  have  occurred  to  some  of  my  colleagues.  Two  were 
caaes  of  suppuration  of  the  kidneys  secondary  to  cystitis  and  pyelitis,  and 
two  from  the  same  cause,  apparently  directly  dependent  on  the  pyesmic 
element  in  t3rphoid  fever.     Three  others  were  cases  of  acute  tubal  nephritia. 

Severity  of  the  diarrhcta  is  also  an  unfavourable  symptom,  and  soon 
tells  upon  the  strength.     But  some  of  the  cases  which  are  entirely  without  i 
this  symptom  are  far  from  favourable,  and  Sir  William  Jenner  used  to  say  | 
that  he  preferred  moderate  diarrhcea  to  constipation  in  enteric  fever.     Dr  ' 
Wilks  published  in  the  '  Guy's  Hospital   Reports '  for  1855  (third  series, 
voL  i,  p,  319)  a  oiae  in  which  ficybala  were  fuund  in  the  intestines  with  an 
ulcer  under  each.     A  patient  of  the  writer's  died  from  perforation  who  had 
been  constipated  throughout  the  attack. 

The  significance  of  kctmorrhage  has  been  already  discussed :  there  is  no 
question  that  large  or  repeated  bleeding  from  the  bowels  is  a  very  grave 
symptom,  not  only  in  itself,  but  as  indicating  deep  ulceration* 

Extreme  tymifaniten  has  loDg  been  justly  regarded  ss  a  very  unfavour- 
able sign. 

Of  all  symptoms  the  signs  of  perforation  are  the  gravest,  but  the 
writer  has  seen  one  case  recover  in  which  this  had  probably  taken  pi  ace « 
and  othern  have  been  recorded  (cf.  supra,  p.  124). 

The  chief  dangers  both  from  the  gradual  failure  of  the  heart  and  lungs 
by  aepsis,  and  from  the  sudden  supervention  of  haemorrhage  or  perforation^ 
belong  t43  the  third  week  of  the  fever. 

If»  as  so  often  happens,  the  onset  of  the  fever  has  been  gradual  and 
obscure,  the  patient  will  perhaps  have  been  going  about  for  several  days 
afler  pyrexia  began,  and  this  is  an  unfortunate  beginning.  Early  recogni- 
tion and  consequent  confinement  to  bed  and  to  fluid  nounshment  is  the  best 
way  for  a  patient  to  start  on  the  dangerous  and  uncertain  course  of  typhoid 
fever. 

The  tequelct  of  enterica,  though  numerous  and  often  both  tedious  and 
B^fa^pping,  are  comparatively  seldom  fatal.     Necrosis  and  caries^  unhealed 
|HmPqBA»  thrombosis  of  the  femoral,  the  profunda  or  the  internal  saphena 
wein^    suppuration    of    the    parotid, — although    they    greatly    retard    con- 
valescence and  cause  much  pain  and  anxiety,  seldom  end  in  death. 

BelajMfg  also  are  very  rarely  fated.  In  fifty  oaaee  the  writer  only  met 
with  one  death — from  perforation ;  and  in  spite  of  the  eofeebling  effects 
ol  the  tirst  attack,  he  has  given  a  good  prognosis  in  apparently  severe  cases 
of  m  first  or  second  relapse,  and  has  been  justitied  by  the  event. 

TrtatmtnL — We  may  preface  this  part  of  our  subject  with  the  follow- 
ing c|uotation  from  Baglivi,  as  true  now  aa  it  was  at  Rome  at  the  close  of 
[the  seventeenth  century  :  In  nullo  murhm-um  genere  tantA  opu&  est  patimiid, 
wiff,    funrMioiufffite   ad  hem   et  fdicikr   m^deiidum,    quant^f   ad    bene 
fehtea    tms^nirn/^di^,^      The  first  and  one  of  the  most  important 
~p5iiits    in    the    rational    treatment   of   enteric   fever   is    that   the    patient 
fwMP  the  beginning  should  be  kept  at  rest  in  bed.     Men  are  apt  to  do 
*  Op.  omiU)*«  ei\,  vii,  1710,  Prnxeot  metlicte,  lib.  i,  vmy.  0. 
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themselves  irreparable  injury  by  struggling  on  day  after  day,  even  if 
they  do  not  try  to  "  walk  off  "  their  illneas,  or  go  away  "  for  a  change 
of  air  "  when  they  ought  to  be  lying  in  bed*  In  this  respect  the  mcmbem 
of  our  profession  show  no  more  judgment  than  others,  Liebermeister 
has  known  medical  men  go  on  seeing  patients  after  having  themaeWet 
noted  their  temperature  at  104*^  on  the  previous  evening*  Sir  William 
Jenner,  speaking  at  Birmingham  in  1879,  de^ilared  that  Bome  of 
worst  cases  of  enteric  fever  he  had  ever  seen  were  in  patients  who 
travelled,  after  falling  ill,  in  order  to  reach  home.  He  added  that 
ho  scarcely  ever  allowed  a  patient  to  be  removed  from  the  place  where  hv 
was  seized  with  the  disease,  if  his  residence  was  at  a  distance. 

The  sick  room  should  be  large  and  airy,  and  provided  with  a  tire  or 
with  a  door  opening  into  another  room,  so  that  it  can  be  w^ell  ventilated. 
The  danger  of  a  fever  patient  catching  cold  is  probably  much  exaggerated- 

Z7<€«.— The  patient's  nutriment  should  be  entirely  liquid.  The  be*t 
food  in  this,  as  in  other  fevers,  Is  milk,  of  which  two,  three,  or,  if  nothing 
else  is  taken,  foiur  pints  may  be  supplied  each  day;  it  should  be  given  in 
regular  portions  every  two  or  three  hours, — oftener  if  needful,  but  this 
should  be  the  eJCception.  As  the  ca«e  goea  on  it  soon  becomeH  nece««ary 
to  continue  the  feeding  systematically  throughout  the  night.  If  curdled 
milk  16  rejected  by  the  stomach,  or  if  it  appears  undigested  in  the  evacua- 
tions, it  should  be  boiled,  or  lime-water  may  be  added  in  the  proportion  of 
one  part  in  three,  or  the  milk  may  be  diluted  with  barley-water  ;  and  if  it 
still  disagrees,  it  should  be  peptonised  with  liquor  pancreaticfi*^  which 
prevents  a  ciurd  forming.  The  objection  to  peptonised  milk  is  that  the 
taste  is  so  impleasant  that  the  patient  often  refuses  it. 

Occasionally,  in  spite  of  all  such  endeavours,  milk  is  not  tolerated,  and 
wo  must  then  fall  back  on  dilute  white  of  egg,  barley-water,  water-arrow- 
root, broth,  and  jellies. 

As  additions  to  a  milk  diet  may  be  used  beef-tea,  skimmed  mutton 
broth,  blancmange  (made  with  isinglass  and  milk  or  cream),  custard  and 
calfs-foot  jelly.  Beef-tea  is  apt  to  cause  increased  diarrhoea.  It  is,  there- 
fore, well  to  avoid  the  routine  use  of  broth  or  extracts  made  from  btef. 
Beef-juice,  veal-tea,  and  chicken  broth  are  less  likely  to  act  on  the  bowels. 
When  there  is  no  diarrha*a,  but  constipation,  beef-tea  is  rather  indicated 
than  not,  and  its  valuable  effect  on  the  heart  should  not  be  logt.  Jenner 
advised  that  some  vegetables  should  he  boiled  with  the  broths,  and 
strained  off  afterwards. 

Neither  milk  nor  broth  quenches  thirst,  and  a  patient  in  fever  may  be 
allowed  to  drink  as  much  water  as  he  pleases.  Nor  is  tliere  any  reiMOU 
why  a  patient  should  not  have  a  cup  of  tea,  if  freshly  made,  not  strong  and 
not  very  hot.  Toast  and  water,  or  lemonade,  or  barley-water  with  lemoDS 
may  be  preferred,  or  red  or  black  currant  jelly  in  water,  or  strained 
tamarind  tea ;  but  before  many  days  the  tongue  becomes  furred  and  dry, 
the  patient  can  taste  nothing,  and  cold  water  is  the  most  grateful  drink. 
Iced  water  quenches  the  thirst  less,  and  ice  to  suck  often  rather  aggravates 
than  relieves  the  parched  mouth  and  throat.  Painting  the  tongue  with 
very  weak  glycerine  is  a  better  remedy,  and  gum  arable  or  glycerine 
locenges  are  also  usefuL  The  lips  should  be  kept  smeared  with  cold 
cream  or  vaseline  so  as  if  possible  to  prevent  painful  fissures. 

StimulanU,—T\ie  rules  for  the  administration  of  alcohol,  in  which 
physicians  agree,  are  as  follows.     Young  and  healthy  patients  may 
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through  enteric  fever  with  perfect  safety  when  no  stimulants  are 
administered  throughout.  When,  however,  the  pulse  is  irregular  or  very 
vcak,  and  the  first  sound  of  the  heart  becomes  faint,  or  when  there  is 
grett  prostration,  shown  by  the  body  sinking  in  bed,  by  sluggish  reflex 
tcticm,  by  the  motions  passed  unconsciously,  the  eyes  haJf  open,  the  atten- 
tion scarcely  to  be  roused — then,  whatever  the  age  of  the  patient,  stimulants 
must  not  be  withheld.  Most  adults  will  need  alcohol  before  the  disease 
liM  run  its  course,  but  it  is  generally  better  not  to  begin  its  administra- 
xm  at  once,  but  to  wait  for  indications  in  the  circulation,  the  breathing,  or 
ike  general  condition.  All  cases  of  fever  in  patients  above  fifty  are  grave, 
and  stimulants  are  often  needful  from  the  first. 

When  the  condition  of  the  circulation  or  pulmonary  congestion  or 
general  depression  of  the  patient's  powers  demands  alcohol,  it  should  be 
Ifiren  every  two  hours  or  every  hour,  sometimes  for  a  short  time  more 
frequently  still.  Children  generally  take  brandy,  diluted  and  sweetened, 
better  than  any  other  form  of  stimulant.  Young  adults  often  do  better 
frith  wine,  especially  red  wine,  such  as  burgundy  and  port.  Elderly 
patients  are  sometimes  wonderfully  benefited  by  champagne.  The  egg  and 
brandy  mixture  of  the  Pharmacopoeia  is  a  valuable  medicine,  and  may  be 
taken  when  other  forms  of  stimulant  are  refused.  Whatever  form  is  found 
best  suited  to  the  case,  it  should  be  given  as  a  medicine,  i,  e,  in  definite 
doses  and  at  definite  intervals. 

Drugs, — ^No  method  of  treatment  has  yet  been  discovered  by  which 
the  course  of  enteric  fever  can  be  shortened,  but  there  is  no  absurdity  in 
supposing  this  to  be  possible.  We  have  good  reason  to  believe  that  ocoa^ 
gionally  the  disease  spontaneously  aborts  at  the  end  of  the  second  week  and 
eren  earlier,  and  the  number  of  such  cases  may  possibly  be  increased. 
Liebermeister  is  disposed  to  believe  that  by  three  or  four  doses  of  from 
eight  to  ten  grains  of  calomel,  given  within  twenty-four  hours  at  an  early 
period  of  the  fever,  he  succeeded  in  certain  cases  in  cutting  short  the 
disease,  and  this  treatment  is  much  followed  in  Germany.  Antip3rretic8, 
uitiseptics,  and  other  remedies  are  more  generally  used  there  than  in 
England,  but  here  also  we  hear  from  time  to  time  of  new  methods  of  specific 
treatment,  which,  as  a  rule,  turn  out  on  trial  to  be  either  useless  or  harmfuL 

At  present  the  most  rational  and  successful  treatment  of  this,  as  of 
most  other  fevers,  is  to  help  the  patient  through  by  rest,  by  suitable  food, 
and  by  good  nursing ;  to  watc^i  carefully  and  intelligently,  and  to  interfere 
when  needful,  but  not  before. 

Treatment  of  the  pyrexia. — The  most  important  and  still  disputed  ques- 
tion is  whether  it  is  advantageous  to  keep  down  the  temperature  systemar 
tically  by  cold  baths.  A  mass  of  evidence  has  been  accumulated  in  support 
of  this  practice,  which  had  fallen  altogether  into  neglect,  although  it  had 
been  advocated  and  successfully  practised  by  James  Currie,  of  Liverpool,  a  y 
century  ago.  The  revival  of  the  treatment  was  due  first  to  Brand,  of 
Stettin,  in  1861,  and  secondly  to  Jiirgensen,  of  Kiel,  in  1866.  Since  that 
time  it  has  been  widely  adopted  both  in  Germany  and  in  England  ;  here  no 
one  has  studied  it  more  carefully  than  Dr  Cayley,  of  the  London  Fever 
Hospital,  who  recorded  his  experience  in  the  Croonian  Lectures  for  1880. 

The  principle  upon  which  this  method  of  treating  enteric  fever  is  based 
is  that  pyrexia  is  harmful,  because  the  tissues,  and  particularly  the  heart, 
are  injured  by  a  continuous  and  protracted  high  temperature.  Those  who 
recommend  this   practice  appeal   not   merely   to   the   vague   impressions 
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derived  directly  from  the  observation  of  caaes,  but  to  a  numerical  analjt if 
of  the  results  which  they  have  attained.* 

Notwithstanding,  however,  the  weight  which  the  judgment  of  those  who 
advocate  systematic  baths  in  enteric  fever  justly  carries,  many  are  uncon- 
vinced of  its  advantages.  Statistics  of  results  are  much  open  to  fallacies. 
Some  epidemics  are  very  slight,  others  very  severe.  A  case  early  treated 
and  carefully  nursed  and  fed  will  do  well,  when  one  not  seen  until  the 
second  week  will  die.  The  dependence  of  mortality  upon  the  patient's  age- 
is  so  remarkable  that  we  can  only  fairly  compare  those  of  about  the  sam^ 
time  of  life.     The  two  most  formidable  complications,  haemorrhage  anc^ 

perforation,  may  at  once  change  a  favourable  into  a  hopeless  prognosis 

Lastly,  there  is  no  acute  disease  which  varies  so  greatly  in  symptoms^, 
severity,  and  reaction  to  treatment,  as  enteric  fever. 

At  present,  therefore,  it  seems  desirable  (in  accordance  with  the  ex — 
perience    of    Dr    Alex.    Collie    and    many    other    phjrsicians)    to    employ — 
means  of  reducing  the  temperature,  not  as  a  routine  method  of  treating  th^ 
disease,  but  as  a  special  method  of  treating  the  symptom  of  high  fever.    Ic 
is  doubtful  whether  moderate  pyrexia — say  under   103°  F. — is  of  itself 
injurious,  and  whether  its  suppression,  if  possible,  is  desirable.     But  there 
is  no  doubt  that  hyperp3rrexia  is  a  dangerous  condition  in  itself,  and  should 
be  dealt  with  energetically.     At  what  point  we  should  interfere  cannot  be 
absolutely  laid  down.     A  temperature  of  104^  in  a  child  may  be  left  alone, 
when  one  of  103'5O  in  an  adult  must  be  dealt  with.     A  considerable  evening 
rise  which  subsided  well  towards  morning  may  be  only  watched,   while 
pyrexia  which  rose  high  last  night  and  scarcely  remitted  this  morning  must 
be  checked  this  afternoon  as  soon  as  it  begins  its  ascent.     Moreover  the 
presence  of  delirium  and  restlessness,   or  of  a  very  rapid   pulse,   shows 
that  for   that   'patient   the   temperature    is    high   and   must   be   treated, 
although  the  same  or  even  a  higher  temperature  unaccompanied  by  grave 
disturbance  of  the  nervous  system  and  the  circulation  may  be  safely  left 
to  itself. 

When  we  have  decided  on  bringing  down  the  temperature,  there  are 
several  ways  of  accomplishing  it.  One  is  to  place  the  patient  at  once  in  a 
cold  bath  of  60^  or  65^  F.  The  shock  may  sometimes  serve  as  a  useful 
stimulus ;  but  it  is  almost  always  better  to  use  a  tepid  bath  of  90^  to 
85^  F.,  and  rapidly  cool  the  water  with  lumps  of  ice.  The  temperature  ia 
best  watched  by  means  of  a  thermometer  in^the  mouth,  and  it  must  be  re- 
membered that  it  will  most  likely  fall  considerably  after  removal  from  the 
bath.  Another  important  precaution  is  to  give  brandy  immediately  after, 
or  even  before  the  bath,  so  as  to  stimulate  the  heart  and  further  the 
cutaneous  circulation.  Even  with  all  care  and  precautions  the  cold  bath 
is  so  formidable  to  patients  that,  notwithstanding  German  experience  and 
Dr  Cayle/s  able  advocacy,  it  has  not  made  much  progress  in  the  treatment, 
of  enteric  fever  in  this  country.  In  America  Dr  Osier,  while  admitting  it« 
value,  finds  its  application  practically  limited. 

Currie's  original  plan  of  cold  a^usion  is  well  adapted  to  relieving 
headache  and  delirium  with  pyrexia  by  directing  a  douche  upon  the 
head  and  neck;  and  so  are  Leiter's  tubes,  in  hospital  or  wherevw  they 
are  at  hand.     The  practical  difficulties  of  a  bath  in  the  case  of  adult 

*  See,  for  example,  statistics  of  mortality  in  enteric  fever,  before  and  after  the  treatment 
by  baths  was  introduced,  at  Berlin,  at  Uambnrfr,  and  in  the  German  army  by  Senator, 
Goltdammer,  and  others,  *  London  Med.  Record,'  Dec,  1886,  p.  557. 
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patients,  and   the  Berious  disadvantage  of  lifting  and  moving  them,   it 
may  be  many  times  in  a  few  hours,  speak  strongly  for  applying  cold  to  the 
torface  as  they  lie  in  bed.     For  this  purpose  the  **  wet  pack  '*  has  been 
often  used  with  good  success ;  it  is  usually  soothing  and  sedative  as  well 
M  antipyretic,  but  is  less  effectual  than  the  bath^  and  sometimes  is  re- 
lented.   Another  plan  is  placing  bladders  of  ice  in  the  axilla  and  over  the 
great  vessels  of  the  neck  and  thighs,  or  fixing  a  coil  of  Leiter's  tubes  in  the 
nme  regions  and  feeding  them  from  a  receptacle  of  iced  water  placed  over 
the  patient's  bed.     But  in  many,  perhaps  in  most  cases,  the  easiest  and 
afest  is  also  the  most  efficient  method,  namely,  sponging  the  surface  with 
M  water,  or  rubbing  the  trunk  and  limbs  with  pieces  of  ice,  as  the  patient 
lies  on  a  blanket  with  a  waterproof  sheet  under  it.     Even  when  there  does 
not  appear  any  call  for  active  interference,  sponging  the  face,  arms,  and 
legs  with  cold  water  or  spirit  lotion  is  grateful  to  the  patient,  and  is  often 
fdlowed  by  tranquil  sleep. 

A  plan  which  the  writer  has  sometimes  adopted  with  benefit  is  that  of 
elerating  the  bedclothes  on  a  large  cradle,  from  which  waterproof  bags  of 
ioe  are  hung.  The  cold  air  bath  thus  formed  is  easily  applied,  grateful  and 
efficient. 

An  extension  of  the  treatment  by  bathing  is  the  plan  advocated  by 
Dr  James  Barr,  oi  Liverpool,  of  keeping  the  typhoid  patient  immersed 
continuously  (except  the  head,  which  is  supported  on  an  air  cushion)  in 
A  bath  of  water  which  is  kept  at  90^  to  93^  Fahr.  so  long  as  pyrexia 
continues.  In  case  of  collapse  it  may  be  quickly  raised  to  98^  or  higher. 
This  treatment  can  only  be  employed  in  hospitals  mr  houses  with  large 
bath-rooms ;  but  the  method  is  reasonable,  and  if  further  experience  should 
oonfirm  Dr  Barr's  results  ('Lancet,'  1890,  i,  690)  may  become  frequent. 
Many  antipyretic  drugs  have  been  recently  used  in  enteric  and  other 
fevers,  sometimes  in  conjunction  with,  sometimes  instead  of,  what  may  be 
called  "  the  cold-water  treatment.''  And  certain  of  these  have  been  credited 
with  antiseptic  power  in  addition,  by  which  the  course  of  the  disease  apart 
from  the  pyrexia  is  modified.  Of  these,  quinine  in  large  doses  was  at  one 
time  popular,  but,  except  under  special  circumstances,  it  cannot  be  de- 
pended on  to  bring  down  hyperpyrexia,  and  is  of  doubtful  value  for  any 
other  purpose.  "  Large  doses  of  quinine  are  as  useless  and  injurious  as  in 
typhus ''  was  Murchison's  dictum. 

It  also  is  believed  in  this  country  that  salicyl  compounds,  invaluable  as  i 
they  are  in  rheumatic  fever,  are  nearly  useless  in  pyrexia  without  syno-j 
vitis,  and  sometimes  injurious.  ' 

The  following  is  the  writer's  experience  of  the  more  modern  antipyretic 
drugs: 

Kairin  (a  chinolin  compound,  the  hydrochlorate  of  ox-ethyl-chinolin 
hydride)  was  one  of  the  first  artificial  antipyretics  introduced.  It  proved 
efficient  but  very  nauseous,  the  effect  was  evanescent,  and  it  depressed  the 
owdiac  action. 

Antipyrin  or  antipyrrhin,  now  vaore  modestly  named  Phenazone 
(phenyl-dimethyl-isopyrasolone),  belongs  to  the  same  chemical  series.  It  is 
more  lasting  in  its  effeota,  but  it  also  has  to  be  frequently  repeated,  and  is 
dangerously  depressing  to  the  heart.  Moreover  it  is  apt  to  produce 
vomiting,  and  sometimes  rigors,  while  collapse  may  follow  full  doses.  It 
is  most  useful  in  relieving  the  eariy  headache  of  enteric  fever. 

Thallin  (the  sulphate  or  tartrate  of  tetra-hydro-para-chinanisol)  is  pro- 
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bably  as  efficient,  or  more  so,  and  safer.  But  it  also  sometimes  produces 
rigors,  and  is  not  free  from  danger. 

Antifebrin,  now  called  acetauilide  (an  aniline,  not  a  chinolin  comi>ouiid« 
phenjl-acetamide),  is  said  to  be  more  useful,  more  agreeable,  and  more  safe 
than  any.  It  acts  more  slowly  than  kairin  or  antipyrin,  but  its  effects 
last  longer.  It  is  efficient  in  small  doses ;  but,  when  repeated,  three  grains 
may  prove  depressing,  and  ten  grains  may  cause  alarming  collapse. 

Phenacetin  is  also  effectual  in  smaller  doses  than  phenazone.  Lake 
phenazone,  the  benefit  it  gives  in  neuralgia  and  certain  forms  of  headache 
is  striking  and  useful ;  but  on  the  whole  the  use  of  either  as  a  febrifuge  it 
seldom  expedient. 

One  great  drawback  to  all  such  drugs  is  the  difficulty  of  knowing  when 
to  give  them  so  as  to  prevent  the  rise  of  temperature,  and  another  is  their 
accumulative  depressing  action  on  the  heart.  For  some  years  ]>a8t  the 
writer  has  abstained  from  their  use  in  enteric  fever,  and  resorted  to  the 
direct  application  of  cold  when  the  pyrexia  calls  for  treatment. 

Internal  antiseptics, — It  is  not  surprising  that  various  methods  have 
been  recommended  for  checking  the  putrefactive  changes  which  take  place 
in  the  intestines  during  enteric  fever.  For  they  are  rightly  regarded  at 
the  chief  cause  of  the  abdominal  distension  and  of  the  septicaemia,  which 
doubtless  complicates  the  action  of  the  toxines  produced  by  the  special 
bacillus  of  the  disease.  Calomel  and  corrosive  sublimate  have  been  used 
for  this  antiseptic  purpose ;  chlorine  water  and  hydrochloric  acid,  creosote, 
phenol,  j3-naphthol,  thymol,  salol,  and  sulphocarbolate  of  sodium.  The 
writer's  experience  of  this  plan  of  treatment  is  not  encouraging.  It  seems 
to  be  impossible  to  introduce  mercury  or  imy  other  of  these  germicide 
drugs  in  sufficient  quantity  to  be  effectual,  and  short  of  this  their  exhibi- 
tion is  either  useless  or  harmful.  The  administration  of  five  grains  of 
calomel  every  or  evMy  other  night  during  the  first  week,  or  the  frequent 
exhibition  of  small  doses  of  calomel  as  an  antiseptic  during  the  whole 
course  of  the  disease  was  practised  by  Traube,  and  afterwards  by  Wunder- 
lioh,  Biermer,  Liebermeister,  and  other  experienced  physicians. 

General  treatment. — Apart  from  special  treatment  of  the  pyrexia,  or  of 
the  particular  symptoms  to  be  mentioned  immediately,  it  seems  to  be 
grateful  to  most  patients  to  take  what  is  called  "  a  simple  febrifuge,''  such 
as  ten  drops  of  dilute  hydrochloric  or  phosphoric  acid  in  infusion  of  orange, 
of  calumba,  or  of  serpentary.  It  is  probably  a  mere  placebo,  but  there  is 
every  reason  to  please  as  well  as  to  cure  our  patients. 

Treatment  of  complications. — The  most  fatal  of  all  accidents,  per- 
foration, can  be  only  relieved  by  opiimi  when  it  has  once  occurred.  The 
best  treatment  consists  in  preventing  it,  by  checking  peristalsis,  and  by 
scrupulous  care  in  feeding  after  as  well  as  during  the  fever.  In  one  case, 
however,  referred  to  above  (p.  124),  it  appeared  likely  that  a  patient  re- 
covered from  this  all  but  fatal  accident  under  laudanum  and  brandy. 

It  might  seem  that  the  patient's  condition  in  the  third  week  of  enteric 
fever  and  the  state  of  the  ulcerated  and  softened  bowel  would  make  sur- 
gical interference  out  of  the  question.  Nevertheless  laparotomy  and 
suture,  or  even  resection  of  the  perforated  gut,  have  been  repeatedly  per- 
formed ;  and  though  the  results  are  usually  unsuccessful,  they  are  perhaps 
not  more  so  than  those  of  treatment  by  opium.* 

*  See  a  paper  by  Mr  Bowlby  read  before  the  Rojnl  Medical  and  Chimrgical  Soeie^, 
Jan.,  1897.    He  referred  to  three  other  successfnl  canet,  two  in  America  and  one  in  Rntiia. 
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HcBmorrhagt  should  always  be  regarded  as  a  serious  symptom,  and 
trrested,  if  possible,  by  gallic  acid,  by  acetate  of  lead,  by  ergot,  and  above 
all  by  laudanum,  or  subcutaneous  injection  of  morphia  and  ergotin.  Tur- 
pentine was  used  by  Graves,  and  is  sometimes  efficacious,  but  the  chief 
indication  is  to  stop  peristalsis  by  opiates.  According  to  statistics,  the 
prtctioe  of  systematic  cold  baths  does  not  appear  to  favour  intestinal 
hemorrhage  in  enteric  fever,  but  the  reverse.  An  ice-bag  may  be  placed 
orer  the  right  iliac  fossa. 

In  fatal  cases  which  are  not  cut  short  by  perforation  or  haemorrhage  the 
cause  of  death  is  usually  failure  of  the  circulation  with  hypostatic  conges- 
tion of  the  lungs.  Beside  the  free  use  of  stimulants,  as  described  above, 
great  benefit  is  derived  from  the  common  senega  and  ammonia  mixture,  or 
carbonate  of  ammonia  alone  in  three-  to  five-grain  doses,  with  its  pungency 
removed  by  treacle,  syrup  of  tolu,  or  liquorice,  and,  if  needful,  laudanum  or 
paregoric  added  to  prevent  laxative  effects.  With  this  digitalis  may  be 
given,  and  sometimes  its  effect  on  the  rapid,  feeble,  and  irregular  pulse  is 
striking  and  most  useful ;  but  often  it  disappoints  us,  and  on  the  whole  is 
less  to  be  depended  on  in  these  cases  than  when  a  similar  condition  of  the 
pulse  is  produced  by  valvular  disease  of  the  heart. 

Diarrhcea  should  be  checked  from  the  first.  If  there  are  not  more  than 
four  loose  motions  in  the  twenty-four  hours,  if  the  patient  is  young,  and  the 
fever  not  severe,  we  may  wait ;  but  as  soon  as  this  is  exceeded,  the  starch 
and  opiiun  enema  of  the  Pharmacopoeia  should  be  administered,  and  re- 
peated after  each  movement  of  the  bowels.  When  pain  and  restlessness  are 
also  present  Dover's  powder  is  probably  the  best  form  of  opiate  to  give 
internally,  and  chalk  mixture,  catechu,  or  other  astringents  are  often  pre- 
scribed with  advantage ;  but  in  most  cases  it  is  better  to  keep  the  stomach 
as  much  as  possible  for  food  and  alcohol. 

When  there  is  constipation  instead  of  diarrhoea,  and  especially  if  there  is 
much  flatulence  and  discomfort,  a  soap-and-water  enema  may  be  ad- 
ministered. Murchison  recommends  a  teaspoonful  of  castor  oil,  and  repeats 
it  every  three  or  fo\ur  days  if  there  is  constipation  throughout  the  fever. 
Knowing,  however,  that  in  all  cases  there  is  some  ulceration  of  the  ileum, 
and  that  the  degree  of  diarrhcea  is  no  certain  guide  to  its*  severity,  the 
writer  ventures  to  think  it  better  to  err  on  the  side  of  caution,  and  to 
abstain  from  meddling  with  the  bowels  until  convalescence  is  established. 
He  has  frequently  seen  a  patient  pass  through  the  disease  favourably  with 
constipation  throughout ;  he  has  twice  seen  such  cases  die  from  perforation, 
and  been  thankful  that  even  an  enema  had  not  been  used ;  and  again  and 
again  he  has  seen  the  bowels  act  naturally  and  comfortably  after  the 
temperature  had  fallen,  without  aid  from  drugs. 

No  qualified  man  would  think  of  giving  ordinary  laxatives  in  a  case 
of  enteric  fever,  but  we  often  meet  with  cases  in  which  harm  has  been  done 
bv  saline  and  other  purgatives  being  taken  for  a  supposed  "  bilious  attack  " 
before  the  true  nature  of  the  disease  had  been  recognised. 

Tympanites  is  not  only  an  unfavourable  symptom,  but  is  also  harmful 
in  itself.  It  may  be  met  by  turpentine  stupes  or  by  enemata  containing 
ssafostida  or  other  oarminatives.  The  distension  is  chiefly  in  the  colon, 
and  therefore  drugs  given  by  the  mouth  are  the  less  useful ;  but  turpentine 
^  5J  ^^  5^j  doses  in  hot  spirits  and  water,  or  combined  with  Sp.  Ohiorof. 

Dr  rmnej.  of  BalMmore,  however,  in  his  paper  before  the  Johns  Hopkins  Medical  Society 
QHj  lAflf  ■hkh  JMMkiri  in  racovwy. 
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and  almond  mixture,  is  strongly  advised  by  many  experienced  physicians. 
Cayley  finds  the  local  application  of  ice  to  be  an  efficient  treatment 
of  tympanites. 

Bedsores  ought  to  be  prevented  by  extreme  cleanliness,  by  careful 
drying  and  dusting  after  each  evacuation,  and  by  daily  friction  with  brandy 
from  the  first.  When  the  skin  is  already  red  and  threatens  to  break,  it  is 
better  to  apply  lead  lotion  frequently.  Careful  shifting  of  the  patient  so  as 
to  vary  the  points  of  contact  as  much  as  possible  is  part  of  a  skilful  nurse's 
duties.     A  water-bed  is  an  important  preventive. 

Treatment  during  convalesence. — Stimulants  should  be  at  once  dimin- 
ished on  the  subsidence  of  the  fever,  and  in  many  oases  it  is  desirable  to 
substitute  an  ounce  or  two  of  wine  twice  a  day  for  brandy  at  frequent 
intervals.  With  young  patients,  however,  after  a  favourable  attack 
there  is  no  need  fmr  either  stimulants  or  drugs.  No  solid  food  should 
be  given  for  a  fortnight  after  fever  and  diarrhoea  have  ceased.  The 
patient  will  bitterly  complain  of  the  restriction,  but  if  the  physician  has 
once  lost  a  patient  from  perforation  during  convalescence  he  will  be  in- 
exorable ever  after.  Progress  to  health  after  enteric  fever  must  be  slow  if 
it  is  to  be  sure ;  and  it  is,  as  a  rule,  better  to  wait  until  the  patient  asks  to 
be  allowed  to  take  this  or  that  article  of  food,  or  to  sit  up,  leave  his  bed, 
his  room,  or  his  house,  rather  than  to  propose  these  steps  in  ccmTalescenoe 
and  find  th^n  premature.  There  is  nothing  so  discouraging  as  going  back 
on  the  road  to  recovery.  Leaving  the  bed,  taking  meat,  going  downstairs 
and  out  of  doors — each  stage  of  recovery  must  be  carefully  considered; 
and  there  is  no  disease,  not  even  rheumatic  fever,  in  which  it  is  so  im- 
portant for  the  patient  to  have  a  long  period  to  recover  his  strength  before 
returning  to  his  ordinary  duties. 

Prophylaxis. — ^As  we  have  seen,  there  is  little  danger  oi  infection  being 
incurred  by  doctors  or  nurses  in  charge  of  a  case  of  enterioa,  if  ordinary 
cleanliness  is  observed.  Either  the  bacilli  in  the  faeces  are  not  yet  become 
toxic,  or  they  rarely  succeed  in  gaining  entrance  except  when  swallowed  in 
water.  Nevertheless  it  is  desirable  for  the  patient's  stools  to  be  disin- 
fected, so  as,  if  possible,  to  prevent  contagion  being  conveyed  into  drains, 
and  thence,  by  a  second  want  of  sanitary  supervision,  into  drinking-water. 

For  this  purpose  various  methods  have  been  tried.  Crude  sulphate  iA 
iron  placed  in  the  bed-pan  is  cheap  and  effective;  phenol  has  also  been 
much  used,  and  chlorides  of  zinc  and  of  lime.  Dr  Foote,  of  Tale  College, 
U.S.A.,  after  careful  experiments  on  the  sterilising  effects  of  yarious  anti- 
septics, finds  that  5  per  cent,  solution  of  carbolic  acid  (phenol)  and  2  per 
cent,  of  corrosive  sublimate  are  ineffectual,  and  that  fresh  chloride  of  lime 
is,  on  the  whole,  the  most  efficient.  Corrosive  sublimate  with  excess  of 
hydrochloric  acid  is  vMy  active,  but  injures  leaden  pipes. 

For  the  bed  and  body  linen,  heat  is  the  only  proper  disinfectant — ^boil- 
ing, baking,  or  steaming. 

Recently  Wright's  prophylactic  treatment  by  antityphoid  serum  has 
been  used  on  a  large  scale  in  India  and  with  satisfactory  though  not  striking 
results  so  far.  It  has  also  been  carried  out  in  the  case  of  many  officers 
and  men  going  out  to  the  present  war  in  Natal  (1899). 

Prophylaxis  of  the  community,  as  distinct  from  the  individual,  would 
be  sufficient  if  each  case  of  enteric  fever  were  efficiently  guarded  from  be- 
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comiiig  a  source  of  fresh  sickness.  But  this  is  less  practicable  than  pre- 
fenting  the  coDtagi<m  whioh  is  distributed  in  the  fsBcal  dejections  from 
contaminating  drinking-water.  This  is  the  business  of  the  sanitary  in- 
ipector,  who  insists  that  drains  and  sewers  shall  not  leak  into  the  sur- 
rounding soil,  and  so  reach  the  springs,  and  wells,  and  streams.  By 
preventing  ail  fsscal  contamination  we  prevent  specific  bacterial  infection. 
A  third  measure  of  defence  of  the  public  health  from  this  most  preventable 
disease  is  to  (Mrovide  an  ample  supply  of  pure  water  for  towns,  and  to  stop 
all  other  means  of  obtaining  it,  at  least  for  dietetic  purposes.  This  has 
been  done  for  Glasgow,  Manchester,  and  many  other  great  cities  with  great 
diminution  of  mortality  from  enteric  fever;  but  just  as  the  benefits  of 
Liflt^s  meUiods  were  more  striking  in  the  hospitals  of  Paris  and  Berlin 
than  in  those  of  London,  so  the  effect  of  supplying  pure  water  from  a  dis- 
tance was  most  remarkably  shown  in  the  case  of  Naples,  where  this  measure 
alone,  with  no  notable  improvement  of  water-closets  or  of  drainage,  has 
been  fc^owed  by  a  great  diminution  of  oases  of  enteric  fever. 

FsBBiCDLA. — ^When  continued  fever  was  no  longer  regarded  as  one 
"  disease  "  with  endless  varieties,  and  when  the  distinction  between  Typhus 
and  Enteric  was  established,  Relapsing  Fever  formed  a  third  ''  species," 
and  a  fourth  was  called  Simple  Continued  Fever,  Ephemeral  Fever,  or 
Febricula. 

This  was  described  by  Jeimer  in  his  well-known  Lectures,  and  admitted 
by  Murchison  among  the  '  Continued  Fevers  of  Great  Britain.'     But  most 
physicians  now  believe  that  a  disease  without  any  morbid  anatomy,  without 
any  known  aetiology,  and  without  any  definite  or  characteristic  course  or 
symptoms,   cannot  be   admitted   into   a  useful   nosology.     This   was   the 
opinion  of  the  late  Dr  Tweedie.     In  some  admirable  '  Lectures  on  Fever ' 
delivered  by  the  late  Dr  Peacock,  of  St.  Thomas's  Hospital,  he  wrote  as 
follows : — "  The  cases  whioh  have  been  classed  under  this  head  embrace  a 
variety  of  different  affections.     Some  are  probably  cases  of  imperfectly  de- 
veloped typhus,  typhoid,  or  eruptive  fever ;  others  may  be  cases  of  relapsing 
terer  in  whioh  the  relapse  does  not  occur ;  and  yet  others  may  depend  on 
common  causes — exposure  to  cold  or  damp,  noxious  miasms,  or  on  gastric, 
intestinal,  or  hepatio  disorder.     I  should  rather  regard  the  so-called  ephe- 
meral fevers  as  abortive  attacks  of  one  or  other  of  these  forms  of  disease 
than  as  possessing  a  specific  character  of  their  own.     You  will  constantly 
find  that  when  a  series  of  ca^es  occurs  in  members  of  the  same  family,  some 
are  characteristic  attacks  of  typhus  or  typhoid,  while  others  present  only 
slight  febrile  symptoms,  to  which  we  may  apply  the  term  Febricula  or 
Ephemera.     Thus  in  the  three  cases  of  typhus  which  I  have  before  referred 
to  as  examples  of  contagion,  and  of  the  varieties  in  the  form  of  the  eruptions 
on  the  skin,  the  first  two,  those  of  the  patient  and  the  first  nurse,  were 
examples  of  characteristic  and  severe  typhus  ;  the  third  case,  or  that  of  the 
second  n\urse  affected,  was  merely  a  slight  febrile  attack  in  which  no  erup- 
tion appeared  on  the  skin.     Again,  among  the  typhoid  cases  is  included  one 
which  presented  the  characteristic  features  of  the  disease  during  life,  and 
proved  fatal,  and  after  death  extensive  intestinal  disease  was  found.     The 
brother  of  this  boy  was  under  treatment  at  the  same  time,  and  in  his  case 
the  fever  was  only  slight ;  and  nimierous  similar  examples  might  be  quoted. 
We  see  facts  precisely  analogous  during  epidemics  of  the  eruptive  fevers, 
aiul  especially  of  scarlatina." 
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This  opinion  will  probably  be  shared  by  most  scientific  physicians, 
although  it  was  thought  needful  to  retain  in  the  College  of  Phyaiciant' 
Nomenclature  (1896)  "  Simple  Continued  Fever.'* 

It  cannot,  however,  be  denied  that  remarkable  cases  of  fever  do  occur, 
which  we  must  at  present  leave  unexplained  and  without  a  name. 

(1)  There  are  cases  of  pyrexia  and  even  hyperpyrexia  without  other 
signs  of  fever.  Some  of  them  have  been  referred  to  already  {supra,  p.  37), 
which  occiur  in  women  between  the  ages  of  fifteen  and  forty-five ;  but  others 
remain.  In  1886  there  was  a  patient  in  Philip  Ward,  a  healthy,  decent 
mechanic,  of  about  forty,  who  for  several  weeks  suffered  (or  rather  did  not 
apparently  suffer)  from  high  temperature,  with  the  normal  diurnal  varia- 
tions exaggerated,  and  sometimes  reaching  105*6^  F.  Tet  he  ate  and  slept 
well,  and  there  was  no  local  lesion  to  be  found.  At  last  the  temperature 
gradually  fell,  and  he  went  out  well.  The  case  was  published  by  Dr  Hale 
White. 

(2)  Slight  cases  of  enteric  fever  have  often  been  called  febricula  (typhus 
levissimus  of  Hildenbrand).  In  the  absence  of  the  rash,  enlargement  of  the 
spleen  is  probably  the  best  diagnostic  sign.  See  an  interesting  discussion 
reported  in  the  '  Dublin  Journal  of  Medical  Science '  for  July,  October,  and 
November,  1879,  by  Drs  Cameron,  Grimshaw,  and  others ;  and  a  valuable 
paper  by  Professor  Baumler,  of  Freiburg-in-Breslau,  on  the  question, 
'*  Can  the  mildest  forms  of  enteric  fever  be  distinguished  from  acute  febrile 
but  non-specific  gastro-enteric  catarrh  ?  "  {ibid.,  November,  1880).  See  also 
Jurgensen's  paper  in  *  Volkmann's  Sammlung,'  tr.  New  Syd.  Soc. 

(3)  Influenza  without  catarrh  is  probably  the  true  diagnosis  of  the 
majority  of  cases  of  febricula.  They  last  only  one  day  {Fdtris  ephemera). 
or  more  often  three,  five,  or  seven  days  {synocha  septimo  die  soluta),  and 
often  are  accompanied  by  herpes  labialis  (f,  herpetica)  or  by  sweating  (f. 
miliaria), 

(4)  Children  are  apt  to  be  affected  by  pyrexia,  and  sometimes  by  a 
sharp  attack  of  fever,  from  what  in  adults  would  cause  only  insignifi- 
cant disturbance.  Slight  gastric  catarrh  from  eating  indigestible  food, 
diarrhoea  from  eating  raw  fruit,  from  chill,  or  exposure  to  heat  or  fatigue, 
will  be  enough  to  cause  febricula,  and  the  diminutive  will  often  apply  to  the 
duration  only,  not  to  the  height  of  the  pyrexia.  The  "  infantile  remittent 
fever  "  of  Evanson  and  Maunsell  is  probably  almost  always  enterica  without 
the  rash. 

In  young  women  (who  retain  the  pathology  of  children  much  later  than 
youths  of  the  other  sex)  similar  short  and  sharp  fever  is  not  infrequent 
fnxa  gastro-ent^tis  due  to  indigestion  or  chills,  from  retention,  suppres- 
sion, or  disorder  of  the  menses,  and  particularly  from  a  degree  of  sore 
throat  which  falls  very  far  short  of  quinsy. 

(5)  Again,  exposure  to  the  sun,  with  or  without  scorching  of  the  face, 
unaccustomed  exertion,  or  a  drinking  bout  will  cause  moderate  pyrexia, 
with  thirst,  anorexia,  and  malaise.  Such  are  the  cases  familiar  to  most 
of  those  who  notice  the  effect  of  a  first  day's  rowing  in  a  hot  sun,  a  first  day 
on  snow  and  glaciers  in  Switzerland,  or  a  first  day's  hunting.  The  same 
category  will  probably  include  cases  of  febricula  which  has  been  described 
bj  Irish  physicians  as  fever  from  fatigue,  occurring  in  haymakers  and  other 
field4abourerB. 

Here  may  be  mentioned  the  remarkable  cases  of  gastro-enteritis  witb 
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fever  which  are  sometimes  the  result  of  eating  bad  meat  or  fish.     Some  are 
ptomaine-poisoning,  others  septica&mia. 

It  is  possible  that  in  some  cases  the  fever  is  the  result  of  self-infection 
from  products  of  muscular  action  or  some  specific  infection  from  without : 
but  others  are  sufficiently  explained  by  the  presence  of  a  local  inflainnia- 
tion. 

Murchison,  who  knew  Calcutta  and  Burma,  Sir  Ronald  Martin  and 
other  physicians  in  the  East  Indies,  describe  short  and  for  the  most  part 
benign  forms  of  oontinued  fever  which  are  ascribed  to  heat,  and  probably 
ccHTespond  to  the  cases  called  Synocha  by  the  ancients.  In  India  it  is 
known  as  "  ardent  continued  fever  "  and  "  sun  fever." 

(6)  There  remain,  however,  certain  epidemic  and  probably  contagious 
febrile  disorders  which  cannot  as  yet  be  brought  under  any  recognised 
category;   they  are  neither  eruptive,  malarious,  nor  symptomatic.     The 
best  observed  instance  with  which  the  writer  is  acquainted  is  detailed  with 
great  care  and  judgment  by  Dr  Seaton  in  the  Clinical  Society's  'Trans- 
actions '  for  1886  (vol.  xix,  p.  26).     No  less  than  157  cases  occurred  during 
the  four  summer  months  (June  to  September)  in  a  boys'  orphanage.     The 
attack  began  suddenly  with  rigor  and  severe  headache,  and  the  temperature 
roae  rapicUy  to  its  maximum,  which  varied  from  101^  to  105^  or  even  106°. 
There  was  often  severe  vomiting,  with  no  diarrhoea,  but  with  scanty  urine  in 
which  the  chlorides  were  remarkably  deficient.     In  most  cases  the  fever 
ceased  in  two  or  three  days,  in  others  on  the  fifth  or  sixth,  and  labial  herpes 
usually  appeared  at  the  same  time.     Earache  with  otorrhoea  and  pneumonia 
were  the  two  complications  noticed.     Death  occurred  in  seven  cases.     PmI- 
mortem  examination  threw  no  light  on  the  disease,  but  it  appears  to  have 
been  only  made  in  a  single  case. 
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We  b«ar  diseases 
Which  have  their  trae  uaiues  only  ta'en  from  beasts. 
As  the  most  ulcerous  wolf  and  swinish  meatde. 

Wbbbtbb. 

History  aiul  Nomenclature — Etiology — Incubation — Onset — Course  and  Ef'upium 
— Recovery — Varieties — Complications — Sequdce  —  Protection  —  Dia[/nosis 
— A  natomy — Prognosis — Treatment — Prophylaxis, 

Synonyms.  —  Morbilli  —  Rubeola  (obsolete).  —  Fr.  Rougeole.  —  Germ. 
Masem. — Ital.  Roeolia  fersa. — Arabic  Hasbah. 

The  name  Morbilli  is  Italian,  and  signifies  a  little  plague,  i.  e.  compared 
to  Variola.  The  plural  form,  like  our  Measles,  refers  to  the  numeroui 
patches  of  which  the  rash  is  composed.  It  was  constantly  used  until  the 
middle  of  the  eighteenth  century,  when  Sauvages  invented  the  term  Rubeola 
(the  red  rash,  from  ruber).  This  name  was  imfortunately  adopted  in  Great 
Britain  by  CuUen  and  by  Willan,  and  their  authority  led  to  ils  general 
acceptance.  But  within  the  last  few  years  most  English  writers  have 
reverted  to  the  use  of  the  term  morbilli.  The  English  word  measles,  or 
mesles,  means  spots,  as  in  the  phrase  "  measly  pork." 

Definition. — ^A  specific  contagious  fever  with  a  characteristic  ezanthem, 
running  a  short  course,  and  accompani^  by  inflammation  of  the  respira- 
tory mucous  membrane. 

History. — No  mention  of  this  common  and  well-marked  disorder  is 
found  in  the  ancient  medical  writings ;  but  in  the  ninth  century  the  cele- 
brated Arabian  physician  Rhazes  described  Smallpox  and  Measles  in  a 
treatise,  which  was  translated  into  Syriac,  Greek,  and  Latin,  and  is  still 
extant.*  Measles  was  long  regarded  as  a  minor  form  of  smallpox,  from 
which  it  was  only  finally  separated  by  Sydenham  in  the  latter  part  of  the 
seventeenth  century,  t 

Measles  is  a  strictly  specific  and  contagious  disorder,  and  has  been 
propagated  over  temperate,  warm  and  cold  climates,  so  that  it  is  now 
almost  pandemic.     Its  introduction  into  Iceland,  the  Faroe  Islands,  and  the 

*  Abuhekr  Mohammed  ar-Razi  was  born  at  Bai  (whence  his  surname),  a  town  of  Irak 
i^emi,  in  Persia,  about  850  a.d.  His  treatise  above  referred  to  on  the  smallpox  and  measles 
was  translated  for  the  old  Sydenham  Society  from  the  Arabic  by  the  late  Dr  Greenhill, 
lo4o. 

t  Pepys  remarks,  on  the  Princess  Henrietta  falling  sick  of  measles,  that  this  wat  the 
.  Ildrd  case  of  the  same  disease  in  the  Royal  family  within  the  year.  Bot  he  had  previonaly 
^~*A  that  the  Dake  of  Qlo'ster  and  the  Princess  Koyal  died  of  smallpoz. 
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Fiji  Arckipelago  took  place  in  recent  times.  Like  smallpox  and  syphilis, 
it  was  much  more  severe  and  fatal  when  thus  imported  into  a  virgin  soil. 
Even  in  England  local  epidemics  maj  be  observed.  Sydenham  described 
the  prevalence  of  measles  in  London  in  the  years  1671  and  1674,  and 
Ha&lani  at  Plymouth  in  1741.  The  disease  was  scarcely  recognised  on  the 
Continent  imtil  the  epidemics  in  Germany  at  the  beginning  of  the  century. 

Origin  and  propagation, — The  contagion  of  measles,  though  active 
and  sure,  is  not  persistent,  and  it  is  readily  dissipated  by  ventilation.  It 
is  probably  conveyed  by  the  secretion  from  the  affected  mucous  membranes, 
by  the  breath,  and  perhaps  also  by  the  skin  after  the  rash  has  appeared. 

The  contagium  has  not  yet  been  isolated,  and  it  is  unknown  whether 
it  is  a  microphyte.*  Attempts  to  inoculate  it  by  the  blood  have  failed. 
It  is  certainly  particulate,  and  is  probably  conveyed  in  the  mucus  of  the 
nares  and  by  the  breath. 

Measles  is  a  disease  of  children.  Most  persons  above  puberty  have 
aheady  had  it ;  but  cases  occur  at  any  age,  and  unprotected  adults  take  it 
very  readily,  and  as  a  rule  severely.  Infants  under  six  months  are  not 
often  attacked.  Both  sexes  are  equally  liable  to  it.  Though  now  long 
endemic  in  England  it  has  epidemic  prevalence,  regularly  about  Christmas 
and  midsnmmer,  and  irregularly  at  intervals  of  several  years  (Dawson 
Williams). 

If  measles  occurs  among  the  lower  animals,  it  has  not  yet  been 
identified. 

Incubation. — This  has  been  carefully  observed  in  cases  which  have 
occurred  on  board  ship,  and  in  the  remarkable  epidemic  which  invaded  the 
Far5e  Islands  in  1846.  Panum  (afterwards  the  eminent  professor  of  physio- 
logy at  Copenhagen)  found  that  a  period  of  thirteen  or  fourteen  days  elapsed 
between  exposure  and  the  appearance  of  the  rash,  i,  e,  the  incubation  period 
was  about  ten  days.  "^         """^^ 

Further  exact  observations  have  shown  that  although  variations  occur, 
they  are  less  than  in  most  other  cases  of  contagion,  so  that  the  disease 
nrdy  numifests  itself  before  the  tenth  or  after  the  thirteenth  day.  When 
designedly  inoculated  by  mucus  from  nostril  to  nostril  the  period  of  incu- 
bation is  shorter,  as  it  is  with  inoculated  variola — eight  or  nine  days. 

During  this  period  the  child  continues  apparently  in  perfect  health. 

Onset, — ^Measles  begins  abruptly,  like  Scarlatina,  Typhus,  and  Pneu- 
monia, and  unlike  Enterioa.  There  is  anorexia,  headache,  and  malaise,  often 
accompanied  by  vomiting,  by  a  rigor  or  (in  very  young  children)  by  con- ' 
TuUions;  sometimes  by  diarrhoea  or  epistaxis.  On  the  evening  of  the 
first  day  the  temperature  reaches  102^  or  103°.  The  course  of  the  fever 
during  the  next  two  or  three  days  is  uncertain.  On  the  second  or  third 
day  the  temperature  may  fall  to  normal,  the  appetite  may  return,  and  the 
impending  illness  is  apparently  averted.  In  other  cases,  however,  the 
temperature  remains  at  about  102^,  with  only  slight  oscillations,  until  the 
sppearance  of  the  exanthem. 

There  are  catarrhal  symptoms  from  the  first;  the  patient  is  troubled 

*  Umtn  Bnidwood  and  Vacher  observed  minute  glistening  particles  in  the  mncns  of 
■tssles  which  resembled  those  seen  in  vaccine  lymph  ('  Path.  Trans./ 1878,  vol.  xzix,  p.  421)  ; 
ttia  eihr*  •—  -  —  *• — ■  ii-.#.«iwiA  bacilli. 
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with  coryza,  sneezing,  intolerance  of  light ;  fluid  secretion  pours  from  hit 
eyes  and  nose,  his  face  and  eyelids  are  swollen,  and  his  conjunctiy»  are 
injected.  He  is  hoarse  and  coughs,  with  some  wheezing,  while  sibilaot 
rhonchi  are  audible  on  auscultation. 

By  the  seoond,  or  at  latest  by  the  third  day,  one  finds  on  looking  at 
the  fauces  that  besides  a  general  injection  of  the  soft  palate,  there  is  sq 
eruption  of  scattered  points  and  spots  over  it«  mucous  membrane.  Ringer 
attaches  some  importance  to  the  presence  of  thin,  opaque,  white  patchei 
on  the  gums  and  the  inside  of  the  lips.  In  the  pharynx  there  is  a  diffused 
redness,  which  is  seen  to  reach  the  larynx  by  the  aid  of  the  laryngo. 
scope.  Some  writers  have  regarded  this  appearance  as  the  indication  of  an 
exanthem  of  the  mucous  membrane,  and  have  called  it  an  *'  enautheiu.*' 
jit  may  be  of  clinical  value  in  enabling  measles  to  be  recognised  among  the 
'dark  races  of  mankind,  in  whom  no  cutaneous  exanthem  in  visible.  Thii 
slight  angina  is  all  but  constant. 

The  tongue  is  coated  with  white  fur,  through  which  a  few  red  papillje 
may  perhaps  be  seen  projecting.  The  pulse  is  less  rapid  than  in  scarlet 
fever.  The  respirations  are  but  little  increased  until  the  advent  of  bron* 
ohitis  or  pneumonia.  The  urine  not  infrequently  shows  a  trace  of  albumen, 
or  more  than  a  trace  ;  and  this  does  not  appear  to  add  to  the  gravity  of  the 
i  case.  The  faucial  affection  and  the  early  catarrhal  symptoms  continue 
\  into  the  eruptive  stage  and  then  subside.  According  to  Professor  Thomas, 
of  Leipzig,  indications  of  the  approaching  cutaneous  rash  may  sometime! 
be  seen  on  the  face  during  the  prodromal  stage,  in  the  form  of  minute 
puncta,  around  which  the  characteristic  papules  afterwards  develop. 

Course, — The  eruptive  stage  which  succeeds  generally  begins  on  the 
fourth,  occadionally  on  the  third  day  of  the  illness,  or  even  earlier,  t.  e,  from 
the  fourteenth  to  the  seventeenth  from  infection.  In  exceptional  cases  it*  it 
postponed  until,  according  to  Trousseau,  six,  seven,  or  eight  days  of  fever 
have  elapsed :  or  even,  according  to  Watson,  until  the  tenth  day. 

The  temperature  rises  again,  and  in  thirty-six  hours  (as  a  rule,  on 
the  sixth  day  of  the  disease)  reaches  its  acme,  104^  or  105^.  After- 
wards it  may  either  begin  at  once  to  decline,  or  may  remain  near  the 
same  points  for  a  day  or  two.  The  fall,  when  it  does  occur,  is  rapid,  and 
the  normal  temperature  is  reached  often  before  the  end  of  the  week,  or  by 
the  eighth  or  ninth  evening  at  the  latest. 

Prof.  Thomas  studied  the  course  of  pyrexia  in  measles  with  great  care ; 
.  and  his  conclusions  accord  with  those  of  the  older  physicians,  who  laid 
stress  on  the  fact  that  the  fever  does  not,  as  in  smallpox,  abate  upon  the 
appearance  of  the  eruption,  but  sometimes  increases.  He  adds  that  for  the 
temperature  to  be  low  when  the  rash  appears  is  as  unfavourable  a  sign  as 
for  it  to  keep  high  when  the  rash  is  fading. 

Exanthem. — The  rash  of  measles  first  appears  on  the  face ;  Ringer  sajn 
that  the  earliest  traces  of  it  are  seen  on  the  forehead  close  to  the  scalp. 
It  spreads  over  the  faoe  (not  avoiding  the  parts  about  the  mouth)  and  then 
over  the  whole  trunk  ;  on  the  limbs,  especially  the  lower  limbs,  it  generally 
comes  out  rather  less  freely,  but  it  shows  no  decided  predilection  for  the 
flexor  surfaces,  and  it  may  be  well  marked  upon  the  palms  and  the  soles. 
The  rash  occasionally,  according  to  Dr  Goodall,  begins  on  the  trunk  or 
nates.  The  eruption  commonly  takes  three  days  for  its  complete  develop- 
ment, but  sometimeB  not  more  than  a  few  hours;  the  later  it  is  in 
beginning,  the  more  quickly  it  diffuses  itself  over  the  body.     Thomas 
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lays  that  before  it  has  existed  at  any  one  spot  for  twenty-four  hpurs  it 
ahraya  begins  to  decline,  so  that  when  it  comes  out  slowly  it  has  faded 
ipon  the  face  and  neck  before  it  appears  on  the  more  distant  parts ;  but 
acc(Hrding  to  Watson  it  may  remain  three  days  at  least  on  the  face  before 
iti  subsidence.  The  old  doctrine  that  a  rapid  retrocession  of  the  raah 
fu  often  followed  by  some  dangerous  complication  is  discredited  by  most 
modem  writers.  But  there  is  sometimes  a  brief  recurrence  of  the  ezanthem 
wben  from  any  accidental  cause  the  fever  increases. 

The  colour  of  the  rash  is  a  more  or  less  deep  rose  or  crimson,  inclining 
to  purple  rather  than  to  scarlet,  i.  e.  it  is  red,  with  a  slight  admixture  of 
Use.  It  consists  of  spots  of  irregular  form  and  of  varied  size.  They  are  at 
fint  isolated,  but  afterwards  coalesce  into  patches,  the  margins  of  which 
ire  sharply  defined,  and  are  here  and  there  ''  crescentic ''  in  outline.  They 
ire  slightly  raised ;  even  the  earliest  papules  can  be  distinctly  felt  with 
tk  finger.  They  have  been  supposed  to  be  enlarged  normal  papilke,  or 
to  be  the  hypersemic  mouths  of  sebaceous  follicles ;  but  Gustav  Simon, 
ksTing  excised  a  portion  of  the  skin  from  a  patient  affected  with  measles, 
eiamined  it  histologically  without  discovering  either  of  these  supposed 
fscts.  The  latter  is  certainly  not  the  ca«e.  When  there  is  much  sweating, 
i  few  vesicles  of  miliaria  are  sometimes  to  be  seen. 

There  is  usually  oedema  of  the  face,  and  this,  with  the  watery  eyes, 
running  nose,  and  blotched  swollen  features,  makes  a  picture  easily  recog- 
nised in  cases  of  ordinary  severity.  Before  it  subsides,  the  eruption  acquires 
a  vellowish  tint,  which  is  particularly  well  marked  when  the  blood-vessels 
are  temporarily  emptied  by  the  pressure  of  one's  finger.  This  is  no  doubt 
the  result  of  the  diffusion  of  altered  blood-pigment  in  small  quantity  into 
the  substance  of  the  cutis ;  for  even  in  cases  which  are  doing  well  it  is  no 
VDOonmion  thing  for  actual  hsemorrhage  to  occur ;  so  that,  after  the  rash 
has  faded,  purple  stains  remain,  which  afterwards  become  brown  and 
jeUow,  and  do  not  finally  disappear  for  two  or  three  weeks. 

Slight  desquamation  takes  place,  especially  from  the  skin  of  the  face. 
No  large  scales  are  detached,  but  only  a  fine  mealy  powder,  which  (as 
T^usseau  remarks)  is  often  best  seen  when  one  brushes  the  skin  of  the 
patient  with  one's  coat-sleeve,  or  (according  to  Ringer)  when  the  surface  is 
rtretched  and  viewed  sideways.  The  process  begins  on  the  sixth  or  seventh 
day  oi  the  fever,  and  continues  for  a  week  or  ten  days. 

Convalescence  begins  about  the  end  of  the  week,  unless  it  is  delayed  ' 
by  complicationa  or  sequelae.     The  patient  continues  contagious  until  the 
deaquamation  is  completed. 

Varieties, — ^The  course  of  measles  is  not  always  that  just  described. 
As  with  other  exanthemata,  some  cases  are  slighter  than  usual,  while  others 
are  unusually  severe,  so  as  to  deserve  the  name  of  malignant  or  pernicious. 

Meases  witiumt  a  rash,  morhilli  sine  morbillis,  is  a  problematical 
variety,  but  the  eruption  is  undoubtedly  very  slight  and  fleeting  in  some 
caaea  in  a  achool  or  large  family,  where  others  are  well  marked.  The  only 
eiae  in  which  question  might  arise  would  be  if  during  an  epidiemic  an  un- 
protected peraon  should  suffer  from  catarrhal  symptoms  without  rash.* 

*  Some  writem  have  asserted  that,  as  in  the  case  of  latent  scarlet  fever,  doubt  may 
sitiaatelv  be  remnved  by  the  occurrence  of  deaqoamation  ;  bat  this  is  wo  slijrht,  even  when 
the  sffipction  of  the  Mn  is  intense,  that  one  would  hardly  expect  to  see  it  when  there  has 
ten  no  empitlon  at  alL— G.  H.  F. 


k^ 


164  MEASLES 

In  some  of  the  mildest  and  most  benign  cases  there  is  a  rash,  bat 
little  or  no  catarrh.  Of  morhilli  sine  catarrho,  Thomas  remarks  that  it  is 
most  apt  to  occur  in  very  young  infants^  and  that  it  is  almost  unattended 
with  fever.  Th^re  is  reason  to  believe  that  many  cases  of  rubeola,  or 
*'  German  measles/'  were  formerly  supposed  to  be  slight  measles  without 
catarrh,  and  perhaps  this  explains  Sir  Thomas  Watson's  remark  that  the 
inccHnplete  form  of  the  disease  confers  no  immunity  against  recurrence. 
Many  will  agree  with  Dr  Eustace  Smith  in  doubting  whether  morhilli  iine 
catarrho  is  measles  at  all. 

The  most  malignant,  and  happily  the  rarest  variety  of  measles  is 
attended  with  hsemorrhage  from  the  mucous  surfaces,  and  with  a  purpuric 
form  of  eruption.  At  the  present  day  this  is  occasionally  observed  in 
young  and  sickly  children,  but  is  very  infrequent,  so  that  when:  one  finds 
the  older  writers  describing  such  cases  of  ''  black  measles/'  one  is  almost 
inclined  to  suspect  them  of  having  mistaken  cases  of  hsemorrhagic  smallpox 
for  this  disease.  It  is  interesting  to  notice  that  Sydenham  speaks  of 
an  unusually  bad  kind  of  measles  as  prevailing  in  London  in  1670  and  1674, 
at  a  time  when  variola  also  was  remarkably  malignant  and  fatal.  The 
hsemorrhages  are  said  sometimes  to  begin  before  the  ordinary  morbillous 
rash  comes  out,  sometimes  afterwards,  and  then  the  exanthem  quickly  fades 
or  turns  of  a  livid  purple  colour.  Petechi»  and  vibioes  cover  the  skin, 
while  blood  oozes  hom.  the  mucous  membrane  of  the  nose,  kidneys,  and 
intestines,  as  well  as  into  the  substance  of  the  deeper  tissues  and  internal 
organs.     Death  generally  takes  place  within  two  or  three  days. 

In  other  cases  measles  proves  fatal  by  the  severity  and  prolongation  of 
its  usual  symptoms.  The  fever  is  from  the  first  intense  and  persistent; 
the  rash,  although  it  may  come  out  early,  is  of  a  livid  colour,  and  often 
develops  imperfectly ;  instead  of  the  temperature  falling  on  the  seventh  or 
eighth  day,  it  remains  high  throughout  the  second  week;  the  pulse  is 
very  rapid  and  feeble,  the  patient  becomes  delirious  and  drowsy,  and  passes 
into  a  "  typhoid  "  condition  with  a  dry  brown  tongue  and  sordea  on  the 
lips.  Death  is  preceded  by  prostration  and  collapse.  After  death  the  lungs 
are  usually  found  gravely  aJPected,  or  some  other  secondary  inflammation 
explains  the  result. 

Complications, — In  all  but  the  most  severe  hsemorrhagic  cases  of 
measles,  it  is  not  the  fever  itself  but  one  of  its  complications  that  is  really 
the  cause  of  death.  Even  when  the  symptcmis  are  not  sufficiently  marked 
to  lead  to  its  recognition  during  life,  a  local  lesion  is  sure  to  be  discovered 
at  the  autopsy;  and  in  cases  that  recover  similar  affections  are  very 
frequent. 

Bronchitis  with  tracheitis  and  coryza,  i.  t,  more  or  less  severe  catarrh 
of  the  respiratory  mucous  membrane,  is  part  of  the  disease,  and  may  be 
compared  to  the  enteritis  of  typhoid  fever. 

Broncho-pneumonia,  with  hepatisation  of  scattered  lobules  throughout 
the  lungs,  is  the  most  frequent  complication,  particularly  in  oertain 
epidemics;  indeed,  it  occurs  so  often  that  some  writers  have  included  it 
in  the  regular  course  of  the  disease.  But  it  is  not  quite  constant.  There 
is  nothing  specific  in  the  anatomy  or  effects  of  this  catarrhal  inflam- 
mation of  the  limgs.  More  or  less  extensive  pulmonary  collapse  often 
follows  in  young  children.  The  symptoms  of  pulmonary  inflammation 
of  a  dangerous  kind   are  cyanosis,   rapid  breathing,   pallor,   and  move^ 


COMPLICATIONS    AND  SEQUELiE  165 

ment   of  the  al»  nasi,  with  suoking  in  of  the  epigastrium  and  base  of 
the  chest. 

In  some  instances  true  fibrinous  lobar  pneumonia  is  founcl,  but  this 
ii  quite  exceptionaL 

A  dangerous  but  happily  rare  complication  of  measles  is  the  formation 
of  a  layer  of  plastic  exudation  upon  the  fauces  or  within  the  larynx — a 
secondary  membranous  laryngitis,  which  is  now  admitted  to  be  true  specific 
diphiheria. 

In  other  cases  the  oatarrii  extends  from  the  fauces  along  the  Eustachian 
tabe,  causing  deafness  and  earache.  As  a  rule,  it  seems  merely  to  lead  to 
an  accumulation  of  mucus  in  the  tympanic  cavity ;  but  now  and  then 
aappuration  takes  {^aoe,  and  even  necrosis  of  part  of  the  temporal  bone. 
Tke  writer  has  seen  pomanent  deafness,  without  suppuration  of  the  tym- 
panum or  rupture  of  its  membrane,  result  from  this  cause.  This  inflamma- 
tkin  of  the  middle  ear  is,  however,  far  less  frequent  and  far  less  destructive 
iban  when  it  follows  Scarlatina. 

In  many  cases  diarrJuea  sets  in  so  severely  as  to  bring  about  a  fatal 
iane,  especially  when  the  evacuations  contain  blood  and  mucus  or  pus. 
Notwithstanding   its   severe  character,    little   more   than   redness   of  the[ 
mucous  membrane  of  the  colon  may  be  found  after  death. 

EpUtaxis  is  frequent  in  measles,  and  occasionally  serious.  Apart  from 
catarrh  of  the  conjunctiva,  purulent  ophthalmia  is  common,  and  often  runs 
on  long  after  recovery.  Dr  Fagge  once  saw  a  diphtheritic  membrane  form 
again  and  again  on  the  conjunctiva.  Sometimes  iritis  occurs,  and  some- 
times destructive  comeitis. 

Endocarditis  has  been  described  as  the  result  of  measles  ('  Proc.  Roy. 
Med.  and  Chir.  Soc,'  February  24th,  1891),  but  it  was  probably  caused  by 
preceding  rheumatism. 

Sequela:, — ^Almost  any  of  the  complications  of  measles  may  be  so  pro- 
knged  as  to  become  a  sequela ;  but  there  are  some  other  affections  which 
have  a  better  right  to  that  title,  since  they  do  not  begin  until  after  the 
patient  has  recovered  from  the  primary  disease.  Among  these  is  a  form 
of  gangrene,  attacking  the  mouth  (cancrum  oris)  or  the  female  genitalia 
(mama).  According  to  Thomas  it  does  not  arise  spontaneously,  but  is  pre- 
ceded by  some  slighter  lesion  of  the  same  parts,  such  as  a  decayed  tooth, 
or  infantile  leuoorrhoea.  It  is  generally  but  not  always  fatal.  Such  cases 
are  among  the  most  frightful  that  can  be  witnessed.  Even  when  the  first 
tpot  of  mortification  is  detected  and  destroyed  by  the  use  of  energetic 
eaostics,  the  child,  if  it  reeovers,  is  more  or  less  deformed  for  life. 

In  other  cases  measles  is  followed  by  necrosis  of  a  portion  of  the  upper 
or  lower  jaw,  or  by  abscesses  in  the  neck. 

Children  often  remain  in  a  state  of  ill-health  for  many  months  after 
recovery  from  this  malady ;  and  during  this  time  they  are  apt  to  be  seized 
with  bronchitis  or  pneumonia,  especially  in  the  cold  early  spring. 

The  swollen  bronchial  lymph-glands  may  become  caseous,  and  thus 
imhereulosis  is  not  unfrequently  set  up.  Indeed,  this  is  one  of  the  com- 
moneat  and  most  fatal  evil  results  of  measles. 

An  intercurrent  attack  of  measles  is  said  greatly  to  accelerate  the  down- 
wmnl  •  ourse  of  a  pre-existing  phthisis.  \ 

On  the  other  hand,  ecsema,  and  dermatitis  generally,  often  seem  bene- 
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according  to  Killiet  and  Bartbez,  the  same  thing  happens  in  some  caaea  of 
epilepsy,  chorea,  and  incontinence  of  urine. 

In  1877  there  was  a  caae  in  Guy's  Hospital  of  paralysis  probably  due  to 
peripheral  neuritis  which  had  followed  an  attack  of  measles. 

Whooping-cough  is  often  a  sequel  of  measles, — more  often,  according  to 
Dr  Goodhart,  than  its  predisposing  cause. 

Protection. — Measles  often  fails  in  preventing  a  second  attack.  ETen 
relapses  have  been  recorded,  and  second  or  third  invasions  in  a  lifetime  are 
tiot  uneommon. 

Diagnosis, — This  depends  on  the  coryza,  and  the  late  appearance,  the 
colour,  distribution,  and  form  of  the  rash.  Measles  has  been  mistaken  for 
smallpox ;  but  the  symptoms  are  far  less  severe,  the  papulea  look  and  feel 
different,  and  the  non-development  of  pustules  decides  the  point.  It  it 
more  often  mistaken  for  scarlatina,  but  the  eruption  of  measles  comes 
later ;  it  is  purple  not  scarlet,  blotched  not  punctate,  and  appears  first  and 
is  most  marked  on  the  face.  It  is  often  confounded  with  Rubeola,  or 
German  measles,  to  be  described  in  a  following  chapter.  The  student 
must  beware  of  mistaking  the  measly  rashes  caused  by  drugs  for  the  tme 
ezanthem. 

Anatomy, — The  post-mortem  appearances  of  meaales  are  few,  and 
chiefly  due  to  its  complications.  The  ezanthem  completely  disappears, 
except  perhaps  for  a  little  branny  desquamation.  A  little  muco-pua  may 
be  found  in  the  trachea,  and  in  most  cases  the  immediate  cause  of  death 
is  apparent  in  the  lobular  hepatisation  and  lobular  collapse  found  in  both 
lungs.  The  pneumococcus  may  be  present  in  either  this  common  lobular 
or  the  less  common  lobar  hepatisation,  but  it  is  not  constant. 

The  bronchial  lymph-glands  are  found  swollen  and  soft.  The  spleen  is 
also  somewhat  larger  than  natural. 

Occasionally  ulceration  of  the  colon  is  present ;  but  this  is  often  absent^ 
even  when  there  have  been  dysenteric  symptoms  during  life. 

In  the  purpuric  cases  ecchymoses  are  found  on  the  mucous  and  serous 
membranes. 

Prognosis, — The  mortality  of  measles  varies  widely  in  different 
epidemics.  It  has  sometimes  been  so  low  as  2  to  3  per  cent,  of  those  who 
have  been  attacked,  sometimes  so  high  as  50  per  cent.  Malignant  caaea, 
killing  within  a  few  days  by  prostration,  with  or  without  a  hsemorrhagio 
rash,  are  rare — much  rarer  than  the  corresponding  malignant  form  of 
scarlatina;  and  petechise  are  often  seen  in  ordinary  benign  cases.  Troua- 
seau  relates  that  in  1845  and  1846  he  lost  from  broncho-pneumonia  twenty- 
two  out  of  twenty-four  children  with  measles  who  were  under  his  care  in 
the  Necker  Hospital.  According  to  Thomas  the  few  cases  which  occur 
during  the  first  six  months  of  life  are  genmdly  mild ;  but  the  disease  is 
more  severe  in  infants  during  dentition  than  in  older  children.  ConToI- 
sions,  if  they  occur  after  the  rash  has  appeared,  are  of  ill  omen. 

Among  adults  measles  is  more  severe  than  in  children.  It  is  most 
'  dangerous  to  women  who  are  pregnant,  or  who  have  recently  been  confined, 
and  to  the  very  few  old  people  who  are  susceptible  of  the  disease. 

The  most  dangerous  form  of  measles   is  when  it  invades  a  viigin 
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population  as  an  epidemic.  It  is  then  as  deetruotive  as  Smallpox  or 
the  Plague. 

In  countries  where  some  tolerance  is  probably  inherited,  even  an 
epidemic  like  those  of  1834-7,  which  spread  over  Europe  and  the  United 
States,  and  of  1859-63  in  England,  are  comparatively  harmless.  But  when 
first  introduced  into  Iceland  and  the  Faroe  Isles  in  1846,  and  into  Hawaii 
in  1848,  the  disease  was  much  more  formidable. 

The  most  severe  epidemic  recorded  is  that  which  devastated  the  Fiji 
Islands  in  1875.  It  was  imported  from  Sydney  in  H.M.S.  "  Dido,"  and  in 
about  four  months  destroyed  40,000  out  of  150,000  inhabitants.  Pneumonia 
and  dysentery  were  the  most  fatal  complications.  Since  1875  Measles  has 
been  endemic  in  Fiji,  and  as  innocent  as  it  is  in  England. 

A  Peruvian  corvette  came  to  London  in  1862,  and  nearly  the  whole  crew 
were  attacked  with  measles.  They  were  taken  into  Mark  Ward  in  Guy's 
Hospital,  and  more  than  half  died  with  pneumonia. 

Treatment. — The  general  plan  of  treatment  is  that  suitable  for  febrile 
diseases  in  general,  for  we  have  no  specific  method.  The  patient  shoidd 
be  confined  to  the  house,  but  only  kept  in  bed  if  the  temperature  is  high 
or  the  catarrh  severe.  He  should  be  lightly  clothed  and  allowed  to  drink 
as  much  water  as  he  likes.  As  Dr  Eustace  Smith  pertinently  remarks,  if 
the  cup  or  glass  be  a  small  one,  and  the  child  allowed  to  drink  it  to  the 
bottom,  he  will  be  satisfied. 

Poultices  may  be  applied  to  the  chest,  but  with  little  children  a  cotton- 
wool jacket  is  better,  since  it  interferes  less  with  breathing  and  does  not 
get  cold  or  slip  off. 

In  ordinary  cases  of  measles  no  drugs  are  required.  The  child  should 
be  kept  in  bed  if  the  temperature  is  high  and  given  plenty  to  drink — 
cold  water,  lemonade,  raspberry  vinegar,  or  any  other  cooling  beverage. 
If  the  appetite  continues,  as  it  sometimes  does,  light  solid  meals  may  be 
allowed.  When  the  cough  is  troublesome,  black-currant  jelly  or  sweetened 
bariey  water  slowly  swallowed  relieves  the  irritation  of  the  fauces  and 
thereby  the  cough.  Two  or  three  drops  of  ipecacuanha  wine  with  ten  or 
fifteen  of  paregoric,  sweetened  with  syrup  of  tolu,  and  given  every  two 
hours,  promote  secretion,  and  thus  may  relieve  cough  and  procure  sleep. 

If  the  temperature  is  not  above  104^,  aconite,  thallin,  and  other  anti- 
pyretics probably  do  more  harm  than  good,  and  cold  baths  are  undesirable ; 
but  sponging  is  of  comfort  and  use.     When  delirium  and  high  temperature 
are  present  cold  water  should  be  poured  on  the  child's  head  while  he  sits  in 
a  tepid  bath.     Bronchial  complications  may  call  for  ammonia ;   and  pneu- 
monia or  collapse,  or  great  depression  with  persistent  high  temperature  and 
rapid  pulse,  must  be  met  by  the  free  exhibition  of  brandy.      Diarrhoea  is  not  a 
good  symptom,  and  should  be  checked  by  chalk  or  bismuth,  by  withdrawing 
beef-tea  and  substituting  arrowroot,  with  milk  and  lime-water.     Purgatives 
at  any  stage  of  the  malady  are  undesirable.     In  severe  dyspnoea  from 
bronchitis,  laryngitis,  or  pneumonia,  Dr  West  records  recovery  after  the 
application  of  leeches  or  venesection.     Dr  Eustace  Smith  recommends  dry 
capping,  which  he  believes  may  save  a  child  from  dyspnoea. 

During  convalescence,  the  chief  dangers  are  fresh  bronchitis,  whooping- 
oongli,  or  the  supervention  of  caseous  disease  of  the  bronchial  lymph-glands, 
and  consequent  phthisis.  To  guard  against  these  the  child  should  be  well 
fed,  and  if  need*"^    ^^e  appetite  helped  by  quinine.     Anaemia  should  be 
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combated  bj  steel,  and  want  of  nutrition  by  cod-liver  oil.  The  body  should 
be  warmly  clothed  in  flannel  and  the  child  be  taken  out  as  much  as  possible 
in  the  open  air. 

It  must  be  remembered  that  measles  is  infectious  from  the  very  begin- 
ning of  the  disease,  so  that  isolation  should  be  enforced  as  soon  as  its 
presence  is  recognised. 


SCAKLATINA 

**  ThU  distemper  ia  sometimes  so  slight  as  to  require  no  remedies^  and  sometimes  so 
▼iolent  a^  to  admit  of  no  relief." — Hbbbbdbn. 

History  and  Nomenclaiure — Distribution — Contagion  and  transference — incidence 
on  age — surgical  and  puerperal  scarlatina — Incubation — Onset  and  Course — 
The  throat — The  rash — Abortive  and  malignant  varieties;  scarlatina 
anginosa — Complications  and  sequelce — Diagnosis — Anatomy — Prognosis 
— Protection — Prophylaxis — Treatment. 

Synonyms. — Scarlet  Fever — ^Morbilli  confluentea  (Morton,  1700) — ^Febrie 
rubra  (Heberden). — Fr.  Scarlatine. — Germ.  Scharlach. — Ital.  Febbre  Scar- 
latina. 

Definition. — A  specific  contagious  fever  with  a  characteristic  exanthem 
and  local  lesions  in  the  fauces,  and  often  in  the  kidneys. 

History. — Scarlet  Fever  was  recognised  and  discriminated  as  a  distinct 
disease  hj  Sydenham  in  1675,  and  the  separation  from  measles  was  com- 
pleted by  Withering  a  century  later  (1778).    It  had,  indeed,  been  described 
as  far  back  as  1556  by  Ingrassias  undn*  the  name  of  Rossalia,  at  Naples, 
and  again  by  Doring,  at  Breslau,  in  1627 ;  but  even  Morton,  who  was  a  con- 
temporary of  Sydenham,  maintained  that  it  was  only  a  variety  of  measles. 
The  distinctive  name  febris  scarlatina  (Ital.  scarlatto  =  scarlet)  was  given 
by  Sydenham.   It  is  remarkable  that  he  did  not  mention  sore  throat  as  one 
of  its  symptoms.    Probably  the  bad  cases  of  Sc.  anginosa  were  then  called 
Cynanche  maligna,  a  term  used  as  late  as  the  time  of  Cullen  and  Heberden. 
The  name  used  by  the  latter  writer  for  ordinary  scarlatina,  Febris  rubra, 
was  adopted  by  the  Royal  College  of  PhysicianB  in  their  '  Nomenclature  of 
Diseases '  for  1884  as  a  synonym  of  Scarlatina,  which  is  not  a  classical 
term.     But  as  neither  the  name  nor  the  thing  was  known   to  Cicero, 
iny  distinct  term  must  be  in  one  sense  barbarous,  and  Febris  rubra  will 
never  supplant  the    universally  adopted  and  distinctive  term  imposed  on 
it  by  Sydenham. 

From  the  persistence  and  virulence  of  its  contagion  and  from  the 
terehty  of  its  effects,  this  diseaae  is  justly  dreaded.  Since  the  introduction 
oi  vaccination  it  has  taken  the  place  of  smallpox  as  at  once  the  most 
common  and  fatal  of  all  the  spedfio  fevers.  Its  incidence,  however,  falls 
diiefty  on  children,  in  marked  contrast  to  Enteric  Fever. 
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Its  geographical  distribution  is  now  very  wide,  but  like  smallpox  and 
measles,  relapsing  fever  and  typhus,  it  has  been  introduced  from  Eun^ 
into  other  parts  of  the  globe  within  historical  times.  Thus  it  appears  to 
have  been  unknown  in  the  colonies  of  North  America  until  the  year  1737| 
and  in  South  America  for  nearly  a  century  later  (1829).  It  was  brought 
,  to  Iceland  in  1827,  to  Greenland  in  1847,  and  about  the  same  time  tk 
first  cases  were  recorded  in  the  Australian  colonies.  In  Australia  it  appeaii 
to  be  as  a  rule  milder  than  in  England.  In  India  it  is  a  rare  disease.  Ai 
with  measles,  in  places  which  scarlatina  rarely  visits  its  character  ii 
unusually  severe.  Thus  Darwin  (*  Voyage  of  the  Beagle,'  p.  434)  speab 
of  the  terror  with  which  the  advance  of  the  disease  was  regarded  at  St 
Helena. 

.Etiology, — The  channels  and  mode  of  entrance  of  the  contagium  an 
not  always  the  same.     The  dry  epidermic  dust  of  desquamation  is  probaUf 
most  often  taken  in  with  the  air  in  breathing,  or  with  food  and  drink, 
particularly  milk,  in  swallowing.     It  is  often  conveyed  by  clothing  or  otlm 
fomites. 

The  contagium  vivum  is  chiefly  present  in  the  epidermis  which  is  slxed 
It  is  particulate,  but  although  several  forma  of  miorooooous  and  baeilloi 
are  present  in  the  secretions  of  the  fauces  during  the  disease,  and  limn 
been  described  by  McKendrick  in  1872,  and  by  Pincus  in  1883,  none 
have  been  certainly  identified  as  pathogenic  or  even  as  characteristic. 

Attempts  to  reproduce  scarlatina  in  the  lower  animals'  by  transference 
of  blood  or  epidermis  have  repeatedly  failed ;  but  investigation  into  a 
remarkable  epidemic  at  Hendon  in  1885,  by  Dr  Power  and  Dr  Klein, 
appears  to  render  it  probable  that  Scarlatina  may  not  only  be  conveyed 
\  from  one  person  to  another  by  means  of  milk,  as  before  ascertained,  but 
that  the  disease  may  originate  in  cattle,  and  be  conveyed  from  them  bj 
their  milk  to  children. 

Dr  Klein  has  since,  he  believes,  succeeded  in  reproduoing  the  disease 
in  cattle  (' Proc  R.  S.,'  March  3rd,  1887)  by  inoculating  them  with 
streptococci  obtained  by  cultivation  from  the  blood  of  patients  suffering 
from  scarlatina,  and  also  by  feeding  celvee  with  the  same  microphytei 
suspended  in  milk.* 

The  doubt  is  not  as  to  the  reality  of  this  micrococcus,  but  as  to  itf 
specific  character.  Many  of  the  complications  of  scarlatina  are  septic  oi 
pyaemic,  and  it  is  probable  that,  as  in  enterica,  there  are  two  infections  ii 
scarlatina, — ^the  one  constant  and  specific,  the  other  occasional  and  pyo 
genie. 

The  contagion  of  scarlatina,  though  active  and  very  persistent,  is  nol 
easily  diffusible.  Thus  it  rarely  crosses  a  street,  and  epidemics  do  nol 
spread  so  quickly  as  those  of  typhus,  measles,  variola,  or  diphtheria ;  but 
they  linger  long  and  die  slowly  out. 

Although  scarlet  fever  never  arises  but  by  contagion,  yet,  as  in  othai 
cases,  there  are  conditions  which  predispose  to  receiving  and  developing  it 

First  of  these  is  the  age  of  the  recipient.  It  is  rare  in  infants,  moit 
common  in  childhood,  and  rare  again  after  puberty.  Murohison  found  64 
per  cent,  of  cases  to  occur  between  the  ages  of  one  and  five,  but  Waali- 

*  See  also  a  paper  by  Dn  Jaini<*son  and  Edditifrton,  with  fiinirei  of  the  bacilliit  whid 
they  lelected  at  probably  pathogenic  (•  Brit.  Med.  Jonm.,'  June  11th,  19S7). 
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bourn  and  Goodall  give  the  numbers  at  the  hospitals  of  the  Metropolitan 
Asylums  Board  to  be  as  follows: — Out  of  over  80,000  cases  from  1871  to 
1894  the  highest  number  occurred  between  five  and  ten  (33,600),  next 
under  five  (23,000),  and  next  between  ten  and  fifteen  (14,300).  Between 
fifteen  and  thirty  the  incidence  of  scarlatina  rapidly  decreases,  and  is  rare 
ifter  thirty ;  but  it  may  occur  even  in  advanced  age.  When  measles  and 
icarlatina  are  both  rife  in  a  town,  it  has  often  been  remarked  that  very  few 
unprotected  persons  escape  the  former  and  many  the  latter. 

Secondly,  puerperal  women  are  peculiarly  liable  to  take  the  contagion ; 
ind,  with  somewhat  masked  features,  it  forms  a  considerable  proportion  of 
the  cates  formerly  known  as  puerperal  fever.  Dr  Braxton  Hicks  found  that 
in  eighty-nine  cases  of  this  terrible  disorder  no  fewer  than  thirty-seven 
either  showed  a  scarlatinal  rash  or  had  been  subjected  to  infection  from 
patients  with  scarlatina. 

Thirdly,  persons  who  are  suffering  from  wounds  are  extremely  prone  to 

infection.     The  sore  throat  and  fever  are  frequently  present  without  the 

rtih,  or  the  rash  is  slight  and  quickly  over.     But  that  the  affection  is 

genuine  scarlatina  is  proved  by  its  '*  breeding  true  "  and  by  its  protecting 

against  future  attacks.     Moreover,  although  most  of  these  cases  are  mild, 

like  inoculated  smallpox,  occasionally  a  severe  one  occurs  along  with  the 

rest  and  exhibits  the  sequelee  as  well  as  the  symptoms  of  the  disease.     Prof. 

Trclat  in  France  and  Sir  James  Paget,  Mr  Howse,  Dr  Gee,  Dr  Eustace 

Smith,  Mr  E.  C.  Stirling,  and  Dr  Goodhart  have  placed  the  true  nature  of 

this  *' surgical  scarlatina*'  beyond  doubt.     It  is  remarkable  that,  according 

to  the  observation  of  the  last-named  author,  antiseptic  precautions  do  not 

pRTent  the  infection ;   and  this  throws  doubt  on  the  otherwise  probable 

lopposition  that  the  contagion  gains  a  direct  entrance  through  the  open 

found. 

The  season  when  Scarlatina  is  usually  more  prevalent  in  England,  is  in 
the  autumn  months,  from  the  middle  of  September  to  the  end  of  November. 
Dr  Moore  finds  the  same  rule  in  Dublin.  This  was  observed  by  Sydenham, 
who  wrote,  "  Scarlatina  febris  licet  nullo  non  tempore  possit  incidere,  ut 
phnimum  tamen  exeunte  »8tivo  se  prodit"  (*  Obs.  Med./  sectio  vi,  cap.  1). 

Incubation. — This  period  is  short  compared  with  that  of  enterica, 
trphus,  measles,  or  smallpox.  It  most  commonly  lasts  between  two  and  six 
or  KYen  days.  Occasionally  the  interval  between  infection  and  the  first 
mnptoms  may  be  still  shorter,  twenty-four  hours  or  possibly  even  less. 
Among  the  cases  with  the  shortest  incubation  are  those  of  puerperal  and 
nngical  scarlatina  just  mentioned.  Rare  instances  occur  in  which  more 
than  a  week  has  elapsed  between  contact  with  a  case  of  scarlatina  and 
appearance  of  its  first  symptoms,  and  still  more  rarely  the  incubation  may 
he  as  long  as  that  of  smallpox  or  of  measles.* 

Course. — ^The  onset  of  scarlatina  is  generally  sudden.  In  children  the 
first  symptom  is  often  vomiting  or  convulsions.     In  adults  it  is  usually 

*  In  one  case,  under  mj  own  observation,  a  child  left  his  father's  house,  where  three 
if  the  family  had  died  from  scarlatina,  on  November  19th,  and  continued  well  until 
Deeemher  2nd,  when  he  developed  the  disease,  just  a  fortnight  after  the  last  exposure 
\o  contagion.  It  is,  however,  possible  either  that  the  infection  was  from  a  different  and 
■ore  rsoent  source,  or  that  it  was  derived  from  fomites  which,  notwithstanding  everj  care, 
any  have  been  carried  away  with  him  from  the  bouse.   Surgeon-Captain  Holl  has  informed 
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gore  throat,  aod  there  may  be  chilliness  or  even  rigor.     The  patient  com*    . 
plains  of  headache,  malaise,  and  prostration. 

The  face  quickly  becomes  flushed  and  the  eyes  red.     The  puUe  it  n* 
markably  rapid,  and  the  skin  hot.     For  a  child's  pulse  to  be  at  140  «r 
160  within  a  few  hours  is  not  uncommon,  nor  of  imfavourable  augury;  and    j 
I  it  may  remain  high  for  several  days.     This  characteristic  aooelerati<Mi  of    I 
pulse  without  corresponding  quickening  of  the  breath  is  a  good  sign  of    !: 
scarlatina  before  the  rash  appears.  > 

The  temperature  may  rise  to  104^  or  105^  in  the  course  of  the  first  day,  = 
or  it  may  attain  the  same  point  or  a  still  higher  one  more  alowly  after* 
wards,  while  the  rash  is  coming  out.  It  then  as  a  rule  resta  atationaryy  or 
nearly  so,  until  the  rash  begins  to  fade.  The  extreme  dryneta  of  the 
surface  is  apt  to  give  one  an  impression  that  it  is  hotter  than  is  really  tin 
case;  Addison  spoke  of  the  pungent  iieat  of  the  skin  in  scarlet  fever  ai 
comparable  only  to  that  of  acute  pneumonia. 

Dr  Gee  describes  the  fever  as  frequently  ending  in  a  complete  criaii ; 
this  occurred  in  two  of  his  cases  on  the  fourth  day,  in  four  on  the  fifti, 
and  in  three  on  the  seventh.  But  its  fall  is  more  often  gradual,  taking 
from  three  to  eight  days  for  its  completion.  After  fever  is  over  the  teoh 
perature  is  often  subnormal  for  a  day  or  two. 

The  urine  is  scanty  and  high-coloured  as  in  other  fevers ;  an  abundant 
precipitate  of  lithates  forms  as  it  cools.  Urea  is  abundant,  and  the 
proportion  of  potash  salts  is  increased.  There  is  often,  probably  most 
often,  albumen  present  at  this  stage,  but  this  febrile  albuminiuria  must 
be  distinguished  from  that  of  acute  nephritis,  which  may  occur  later. 

The  tongue  is  at  first  coated  with  a  thick  creamy  layer,  aa  in  other 
febrile  diseases.  But  before  long  enlarged  fungiform  papillae  are  seen  pro- 
jecting as  shining  scarlet  points,  and  after  two  or  three  days  the  white  fur 
clears  away  from  before  backwards,  leaving  a  bright  red  surface ;  thia,  with 
the  prominent  papillae  that  are  thiokly  scattered  over  it,  is  what  has  been 
called  the  strawberry  tongue.  Sometimes,  however,  no  sudi  enlargement 
of  the  fungiform  papillae  occurs.  German  writers  speak  of  a  miliary 
vesicular  eruption  as  occasionally  present,  especially  on  the  dorsal  aurface. 
The  tongue  does  not  regain  its  normal  aspect  until  convalescence  has  set  in. 

On  looking  at  the  fauces  one  finds  the  arches  of  the  palate,  the  uvula, 
and  the  tonsils  more  or  less  reddened  or  purple.  Usually  they  are  awoUen ; 
and  the  redness  may  extend  to  the  roof  of  the  mouth  and  to  the  pharynx. 
Swelling  of  the  mucous  glands  often  gives  a  granular  appearanoe  to  the 
affected  parts ;  and  their  secretion  may  accumulate  upon  the  surface  so  9M 
to  simulate  the  presence  of  ulcers.  The  tonsils  may  project  inward  until, 
with  the  club-shaped  uvula,  they  block  up  the  passage.  After  a  few  days 
one  or  both  of  them  may  suppurate ;  and  one  tonsil  is  often  more  affected 
than  the  other.  There  is  also  more  or  less  swelling  of  the  neighbouring 
oervical  lymph-glands. 

Exanthem. — ^The  rash  generally  makes  its  appearance  in  from  twelve  to 
thirty  hours  after  the  commencement  of  the  disease.  Sometimes  it  is 
later;  but,  as  Dr  Gee  remarks,  the  proof  of  this  is  difficult,  not  only 
because  the  first  signs  of  it  are  easily  overlooked,  but  because  it  msj 
recede  for  a  time,  and  then  come  out  again.  In  some  of  the  more  severe 
oases  it  is  ill-developed,  and  (it  is  said)  may  be  ddayed  until  the  third  or 
the  fourth  day.  In  the  great  majority  of  cases  the  rash  begins  to  appear 
towards  the  end  of  the  first  day,  and  is  fully  out  on  the  second. 
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As  a  rule,  the  eruption  is  first  to  be  discovered  upon  the  sides  of  the 
Mk  and  the  upper  part  of  the  chest.  It  generally  takes  twelve  or  twenty- 
lovr  hours,  or  even  two  or  three  days,  to  reach  its  full  development; 
bit  aometimee  it  ccmies  out  almost  at  once  over  a  very  large  surface.  The 
Iks  often  remains  free;  and,  when  present,  the  rash  is  in  most  cases 
limited  to  the  forehead  and  temples,  the  cheeks  showing  only  the  ordinary 
Aisk  of  fever,  while  the  parts  round  the  mouth,  nearly  to  the  chin,  are 
pale.  This  "  oiroumoral  ring  "  is  perhaps  only  due  to  contrast.  The  palms 
god  solee  do  not  tikow  the  rash  owing  to  the  thickness  of  the  cuticle.  The 
upper  anns  are  often  covered  with  the  eruption,  and  it  is  exceedingly  well 
ipjffked  on  the  abdomen  and  the  inner  surface  of  the  thighs. 

The  colour  is  usually  a  bright  scarlet,  so  that  Watson  compared  it  with 
tlut  of  a  boiled  lobster ;  but  sometimes  it  is  of  a  lighter  pink,  and  some- 
tinM  duller.      The   redness   appears   to  be   uniformly   diffused,    but   on 
careful  examination  one  can  see  that  it  is  made  up  of  very  minute  red 
points,  whidi  are  at  first  isolated,  and,  even  when  they  have  coalesced, 
often  leave  an  islet  of  healthy  skin  here  and  there.     This  minutely  punc- 
tated appearance  is  even  more  distinct  from  the  ''  blotchy  "  aspect  of  the 
nsh  of  measles  than  the  bright  orimson  of  the  one  from  the  rose  tint  of 
^  oth^ ;  but  now  and  then  we  see  the  scarlatinal  eruption,  though  con- 
fiunit  on  the  trunk,  as  blotchy  as  measles  on  the  limbs.     The  rash  dis- 
appears on  pressure  for  a  moment,  except  where  there  has  been  some  degree 
of  hemorrhage  or  perhaps  capillary  stasis,  in  which  case  isolated  red  spots 
remain,  with  a  more  or  less  general  yellow  discoloration.     As  Watson  long 
ago  remarked,  on  the  forearms  and  the  legs,  as  well  as  on  the  backs  of  the 
bands  and  of  the  feet,  the  rash  of  scarlet  fever  consists  of  larger  and  more 
piominent  papules  than   elsewhere.     The   skin  of  the   affected   parts   is 
alightly  swollen;    the  eyelids  and  the  cheeks  look  a  little  puffy;    and 
TVomaeau  has  ^n  the  fingers  so  swollen  as  to  prevent  the  patient  from 
doting  his  hand. 

Ldaohner  discovered  exudation-cells  in  the  rete  Malpighii^  and  they 
iwe  leen  by  Dr  Fenwiok  also,  who  further  observed  that  the  base- 
ment membrane  of  the  sweat-glands  was  thickened,  and  their  channels  were 
obatracted  by  an  overgrowth  of  epithelium,  or  by  extravasated  blood. 
That  the  scarlet  fever  eruption  bears  no  definite  relation  to  these  glands, 
war  to  the  hair-follides,  seems  to  follow  from  a  case  (cited  by  Thomas  on 
the  authority  of  Landenberger)  in  which  it  did  not  fail  to  develop  itself 
ofsr  an  immense  cicatrix,  the  result  of  a  bum  which  was  said  to  have 
dflftzoyed  the  whole  thickness  of  the  skin. 

Certain  modifications  of  the  eruption  of  scarlet  fever  are  sometimes 
obterred.  Instead  of  being  punctiform,  it  may  in  rare  cases  consist  of 
large,  irregular,  slightly  raised  maculae,  more  or  less  like  those  of  measles, 
or  it  may  be  marked  papular.  Again,  it  may  be  associated  with  immense 
Bombers  of  miliary  vesicles,  especially  upon  the  neck  and  chest,  when 
there  has  been  much  perspiration. 

At  a  variable  period  after  the  subsidence  of  the  rash — ^whidi  has  usually 
&ded  by  the  end  of  the  first  week,  often  on  the  fifth  day  and  sometimes 
Mriier — the  superficial  layers  of  the  cuticle  begin  to  peel  off,  or,  in  technical 
hoigasge,  to  det^fuamkUe.  This  is  sometimes  observed  within  a  few  days, 
tomelimes  not  until  two  or  three  weeks  have  elapsed.  Its  amount  is  not 
ihrsys  proportioned  to  the  intensity  of  the  cutaneous  affection ;  it  may  be 
sen  msirked  whisre  the  rash  was  so  slight  as  to  have  been  overlooked,  and 
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so  may  be  of  service  in  clinching  a  doubtful  diagnosis.     In  some  cases  it 
assumes  a  furfuraceous  form ;    a  dusty  powder  or  a  fine  scurf  oyer  th» 
whole  surface,  especially  the  face.     But  more  generally  it  is  membnuii> 
oeous ;"  distinct  flakes  come  away,  and  may  be  very  large.     The  first  stop 
towards  the  throwing  off  the  epidermis  at  a  particular  spot  is  often  tbt 
formation  of  a  little  opaque  raised  pseudo-vesicle,  very  like  those  of  ecieiD% 
but  dry ;  this  breaks  at  the  summit,  leaving  a  free  edge  in  the  shape  of  a 
ring,  which  gradually  becomes  larger  and  larger.     The  cuticle  of  the  hsadb 
is  now  and  then  shed  altogether  like  a  glove ;    and  the  same  maj  bl 
the  case  with  the  feet ;  in  some  oases  not  even  the  nails  are  left  behiai 
So  complete  a  desquamation  as  this  takes   several  weeks   for  its  oooi>    \ 
pletion. 

The  effect  of  the  exanthem  on  the  nutrition  of  the  nails  is  usually  shown, 
not  by  their  exfoliation,  but  by  the  fcnrmation  of  a  transverse  groove,  ^ 
to  which  Sir  Samuel  Wilks  long  ago  drew  attention.  It  is  seen  on  senral 
of  the  nails  at  equal  distances  from  their  roots,  and  of  course  it  ultimatdf 
becomes  lost  at  their  distal  extremities.  Such  grooves  on  the  naili  tre 
not  peculiar  to  scarlet  fever,  being  sometimes  seen  after  other  acute 
diseases ;  but  even  with  this  qualification  their  presence  sometimes  throvi 
valuable  light  on  the  origin  of  sequelae,  the  real  nature  of  which  might 
otherwise  have  been  doubtful.  The  hair  comes  off  with  the  cuticle,  hot 
perhaps  not  more  than  alt^  any  other  fever  of  equal  severity. 

Desquamation  follows  the  same  course  as  the  rash,  beginning  on  the 
chest,  shoulders,  and  neck,  then  spreading  over  the  arms  and  back,  and 
then  over  the  lower  extremities.  It  is  often  delayed  in  the  hands  and  feet 
until  long  after  the  rest  of  the  skin  is  clear. 

Secondary  rash. — Occasionally,  long  after  the  characteristio  exanthem 
has  disappeared  and  while  desquamation  is  completed  or  in  progress,  in 
the  second  or  third  week  after  the  onset  of  the  fever,  or  even  later,  a 
second  eruption  appears.  Dr  Caiger  calls  it  a  morbilliform  eruption  of 
septic  origin.  Washboum  and  Goodall  describe  it  as  beginning  on  the 
extensor  surface  of  the  arms  and  legs  and  on  the  nates,  papular  and  discrete 
at  first,  but  soon  running  into  blotches ;  it  lasts  a  week  or  more.  Anoth^ 
form  is  that  of  a  bright  rose-rash,  and  a  third  is  urticarial.  These 
secondary  rashes  usually  occur  in  anginal  or  nephritic  oases. 

Subsequent  course, — In  the  majority  of  cases  after  about  a  week  of 
high  fever  the  temperature  rapidly  falls  (often  on  the  sixth  or  fifth,  occ«r 
sionally  not  till  the  eighth  or  ninth  day),  and  the  pulse  with  it.  While 
the  rash  is  fading  the  tongue  cleans,  the  throat  recovers,  the  swollen 
cervical  lymph-glands  subside,  and  the  appetite  returns. 

When  the  sore  throat  is  severe,  or  when  scariatina  is  complicated  by 
diphtheria  (Sc.  anginosa),  there  is  a  second  rise  of  temperature,  and  the 
disease  may  last  ten  days,  a  fortnight,  or  longer  before  oonvalesoence  is 
established. 

Other  complications  and  sequelse,  also  described  below,  may  prolong  the 
sickness  of  the  patient.  Or  its  duration  may  be  less  than  a  week,  and 
that  from  two  causes — ^the  extreme  mildness  or  the  extreme  and  fatal 
rapidity  of  the  disease. 

As  remarked  by  Heberden  in  the  words  which  stand  at  the  head  of 
this  chapter,  a  striking  feature  of  scarlet  fever  is  the  great  variability  of 
its  severity  and  of  its  course.  In  this,  as  in  some  other  characters,  it 
resembles  enteric  fever:  like  it,  it  may  be  very  mild  and  may  be  most 
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Kf«re;  it  is  always  treacherous  and  uncertain,  and  when  the  fever  has 
wksided  the  mischief  is  far  from  passed,  for  sequelse  are  frequent  and  some- 
tet  dangerous. 

Slight  forms, — In  some  cases  the  disease  is  rudimentary  or  abortive. 
Ihns,  during  epidemics,  it  often  happens  that  adults  become  more  or  less 
itterish,  complain  of  a  slight  sore  throat  with  redness  of  the  mucous 
aembrane,  and  have  a  little  pain  and  swelling  of  the  cervical  glands,  but 
tfe  st  no  time  really  ill.  This  modified  scarlatina  occurs  in  those  who  have 
c2ready  had  an  attack  in  childhood.  Some  doctors  and  nurses  are  again 
md  again  subject  to  it  when  attending  patients  suffering  under  scarlet 
fcvcr.* 

Again,  the  chief  symptom  may  be  feverishness,  so  that  the  complaint 
pMK8  for  ""  a  mere  febricula,"  there  being  little  or  no  affection  of  the 
tkrost,  and  no  redness  of  the  skin  beyond  what  might  escape  notice :  or 
the  only  symptom  may  be  an  eruption,  and  this  perhaps  limited  in  extent. 
Ibe  real  nature  of  this  affection  is  often  first  shown  by  the  occurrence  of 
inquamation,  or  by  the  unforeseen  supervention  of  dropsy  or  of  otorrhoea. 

Malignant  scarlatina. — In  a  very  different  class  of  cases  the  symptoms 
ffe  incomplete  because  the  end  comes  too  quickly  for  their  full  develop- 
■ent.  In  several  recorded  instances  the  patients  have  died  in  from  eight 
to  fifteen  hours,  the  brief  and  terrible  coiurse  of  the  disease  being  marked 
lij  convulsions,  by  tonic  spasms  with  trismus,  by  delirium  or  coma,  or  by 
inoetsant  vomiting  and  diarrhoea,  with  extreme  rapidity  of  pulse  and  of 
brnthing.     Sometimes  there  is  hyperpyrexia,  but  this  is  not  constant. 

The  writer  saw  a  little  boy  with  Dr  Andrews  in  1883,  who  was  taken  ill 
tiie  same  morning  with  severe  headache,  vomiting,  and  prostration.  When 
seen  he  was  already  comatose,  but  there  was  no  exanthem.  The  tempera- 
tore  was  105*60,  the  skin  was  pungently  hot,  and  the  pulse  too  rapid  to 
be  counted.  Such  a  condition  could  be  due  only  to  smallpox  or  scarlatina, 
and  the  presence  of  good  vaccination  marks,  together  with  the  characters 
of  the  skin  and  pulse,  justified  the  latter  diagnosis.  He  died  the  same 
afternoon,  and  the  nature  of  the  case  was  confirmed  by  the  child  s  nurse 
afterwards  sickening  of  scarlet  fever. 

The  cases  just  referred  to  are  the  most  extreme  examples  of  malignant 
ttarlet  fever.  But  there  are  other  varieties  almost  as  certainly  though 
\m  rapidly  fatal  Sometimes,  after  early  symptoms  of  a  "  typhoid " 
character,  the  raah  comes  out  late  and  imperfectly,  and  its  hue  is  not 
bri^t  scarlet  but  a  livid  violet.  In  other  cases  the  disease  assumes  a 
htmorrhagie  form,  and  this  is  a  most  dangerous  symptom. 

Sometimes,  again,  the  eruption  develops  itself  in  the  regular  way ;  but 
the  febrile  disturbance,  which  from  the  first  is  high,  runs  on  for  two  or 
three  weeks  instead  of  subsiding  after  a  few  days.  The  patient  then  falls 
into  a  typhoid  state,  with  muttering  delirium,  a  dry  brown  tongue,  and 
lordes  upon  the  lips.    Many  of  these  cases  end  fatally.  . 

Scarlatina  anginosa, — In  certain  cases  the  affection  of  the  throat  is 
muitually  severe.  Sometimes  the  fauces  become  gangrenous  and  slough 
wnj,  leaving  a  hwribly  offensive  cavity.  The  infiammation  often  spreads 
to  the  lining  membrane  of  the  nose,  and  an  acrid  fluid  flows  from  the 
BOflrils,  which  exwMriates  the  upper  lip.     The  nasal  bones  even  may  become 

•  1 0IIC6  Mw  an  instaoce  in  which  a  father  so  affected  gave  to  his  children  a  disease  of 
neh  ttf  eritj  that  one  of  them  died.— C.  H.  F. 
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necrotic.  Still  more  frequent  is  extension  to  the  ear  along  the  Eustacfa 
tube;  suppurative  tympanitis  is  set  up,  with  intense  earache,  until 
pus  is  discharged  by  perforation  of  the  membrane.  Here,  again,  then 
often  great  destruction  of  the  tissues  :  Sir  Thomas  Watson  mentions  a  e 
in  which,  every  time  that  the  child  swallowed,  some  of  the  liquid  ran  ( 
at  one  of  its  ears.  It  is  no  uncommon  thing  for  fatal  haemorrhage  to  em 
from  perforation  of  the  carotid  artery  itself  or  of  its  aacending  pharyngi 
branch. 

Faucial  diphtheria  is  a  very  dangerous  complication,  and  sometim 
occurs  in  almost  every  case  of  a  local  epidemic. 

In  other  cases  the  chief  local  mischief  is  outside  the  throat,  in  the  c< 
vical  lymph-glands  and  the  adjacent  structures.  A  large  swelling  may  for 
on  each  side  of  the  neck  near  the  angle  of  the  jaw;  or  the  whole  gpi 
from  the  chin  to  the  sternum  may  be  occupied  by  a  brawny  shining  mai 
which  has  been  termed  a  ''  collar.''  The  salivary  glands,  parotid  and  su 
maxillary,  do  not  appear  to  take  any  part  in  the  process.  Induration  of  t! 
connective  tissue  may  spread  backwards  between  the  pharynx  and  tl 
spine,  or  downwards  into  the  mediastinum.  If  suppiu*ation  occurs,  and  t 
abscess  is  not  early  opened,  the  pus  may  be  discharged  by  fistulous  ope 
ings,  which  burrow  and  undermine  the  skin  in  all  directions ;  or  a  po 
pharyngeal  abscess  may  be  formed  and  cause  suffocation  by  pressu 
Extensive  sloughing  sometimes  takes  place,  so  that  the  muscles  are  L 
bare,  as  in  a  clean  dissection ;  and  fatal  haemorrhage  may  ensue  from  p 
foration  of  an  artery  or  vein  in  the  neck. 

Complications  and  sequela. — The  affection  just  described  might 
reckoned  as  a  complication  of  scarlet  fever,  but  it  is  an  exaggeration  c 
constant  feature,  the  faucial  inflammation.  Another  complication  is  o 
paratively  rare,  and  is  imrepresented  in  the  normal  course  of  the  dise: 
This  is  synovitis^  a  painful  swelling  of  some  of  the  joints,  and  it  is  by 
means  confined  to  cases  of  great  severity.  It  generally  sets  in  while 
skin  is  peeling,  and  affects  sometimes  the  smaller,  sometimes  the  lai 
articulations;  it  generally  subsides  quickly,  and  it  is  even  more  fugil 
than  the  synovitis  of  ordinary  rhetunatism.  In  some  cases,  however 
settles  into  one  particular  joint,  leading  to  chronic  effusion,  or  even 
,  suppuration.  Probably  most  cases  of  synovitis  following  scarlatina 
/  true  rheumatism,  as  shown  by  the  previous  or  subsequent  occurrence 
rheumatic  fever,  and  by  it«  affecting  the  peri-  and  endocardium.  ' 
suppurative  synovitia  of  one  joint  is  probably  not  rheumatic  but  pysemic 

Dr  Ashby,  of  Manchester,  says  that  synovitis  in  the  course  of  the  feve 
very  rare  and  unaccompanied  by  evidence  of  cardiac  inflammation,  and  t 
endocarditis  (rheimiatic  or  nephritic)  is  less  common  as  a  sequel  than  d 
tation  of  the  heart.* 

A  more  frequent  complication  of  scarlet  fever  is  acute  nephritis,  aoci 
panied  with  albuminuria.  Whether  any  affection  of  the  kidney  is  pres 
in  ordinary  cases  of  scarlet  fever,  which  end  in  recovery,  is  not  prove 
but  it  is  certain  that  nephritis  has  been  found  after  death  in  some  exc 
tional  cases  of  scarlatinal  dropsy  in  which  the  urine,  although  scanty,  c 

•  'Lancet/  May  22nd,  1886.    See  also  Dr  Goodhart's  paper  oti  '•Sudden  Death  f 
Dilatation  of  the  Heart  in  Scarlet  Fever  "  ('  Gay's  Hosp.  Reports,'  3rd  tenet,  xxiv), 
\    Athley  and  Wright's  '  Diseases  of  Children.'    Compare  the  report  from  Glasgow  ('  Clii 
Trans..' 1886-6). 
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tained  neither  albumen  nor  casts  during  life.     This  fact  makes  it  probable 
xbat  renal  changes  may  be  present  in  cases  which  recover,  without  albu- 
minuria  or   dropsy   or   hsematuria.      It   is   also    certain    that   the    more 
iKiduously  the  urine  is  tested  throughout  the  whole  course  of  the  disease, 
ibe  wore  numerous  are  the  cases  in  which  a  trace  of  albumen  is  detected 
&t  one  time  or  another.     Thus  soine  German  writers  look  upon  a  renal 
catarrh   as  bearing  to   scarlet   fever   the   same  relation  which   bronchial 
catarrh  bears  to  measles.     But  albumen  and  occasionally  hyaline  casts  are  ( 
found  in  the  urine  in  other  fevers,  so  that  their  presence  does  not  prove  \ 
the  action  of  a  specific  poison  upon  the  kidneys. 

Dr  R.  S.  Thomson  ('  Med.-Chir.  Trans.,'  Ixix)  found  in  180  consecutive 
cases  in  the  Glasgow  Fever  Hospital  (1882-3)  albumen  or  haemoglobin  in 
112.  besides  2  in  which  there  was  dropsy  without  albumen. 

Dr  Sweeting  found  albuminuria  in  from  14  to  35  per  cent,  during 
1882-8  among  pauper  patients  with  scarlatina  in  the  Western  Hospital 
of  the  Metropolitan  Asylums  Board. 

Dr  D.  A.  Gresawell  found  albuminiuia  in  the  epidemic  of  scarlatina 
in  London  of  1887-8  in  half  tlie  patients,  observed  while  still  in  bed, 
during  the  months  of  December  and  January,  and  in  every  case  during 
October  and  November  (600  in  all). 

Dr  E.  W.  Goodall  ('  Guy's  Hospital  Reports,'  vol.  xlvi,  1889)  found  in 
patients  with  scarlatina  at  the  London  Fever  Hospital  that  slight  early 
(febrile)  albuminuria,  without  other  sign  of  nephritis,  was  present  in  the 
oreat  majority  of  cases,  perhaps  in  nearly  all ;  but  that  albuminuria 
beginning  in  the  third  week,  or  later,  accompanied  by  blood  or  casts  or 
dropgj,  only  occurred  in  8*7  per  cent.  He  observed  that  it  was  most 
frequent  between  five  and  nine  and  most  fatal  in  male  children  under 
fire. 

On  the  whole,  we  are  probably  right  in  separating  the  slight  febrile 
albuminuria  pathologically  as  well  as  clinically  from  the  haematuria  or 
albuminuria  with  dropsy  which  follows  the  fever  in  a  minority  of  cases. 
The  one  corresponds  anatomically  to  *'  cloudy  swelling,"  the  other  to  the 
"  large  red  kidney." 

Scarlatinal  dropsy  and  urcemia  will  be  discussed  with  the  anasarca  that 
results  from  other  acute  forms  of  tubal  nephritis.  Anasarca  without  albu- 
minuria is  occasionally  met  with  after  scarlet  fever. 

Serous  inflammation, — Pleurisy  and  pericarditis  are  of  not  infrequent 
occurrence,  usually  in  connection  with  the  affection  of  the  joints,  and  this 
confirms  it«  rheumatic  character.  The  same  is  true  of  endocarditis,  which 
often  produces  chronic  changes  in  the  valves  of  the  heart ;  whether  this 
ever  occurs  without  synovitis  is  very  doubtful.* 

Pleurisy  and  pericarditis,  or  pneumonia,  may  also  accompany  scarlatinal 
nephritis ;  they  are  obviously  renal,  not  rheumatic  in  origin. 

Chronic  enlargement  of  the  toiulls  is  very  common  in  children  who 
have  passed  through  scarlatina.  Stomatitis  and  eczema  or  impetigo  are 
less  frequent  sequelae. 

Otitis. — ^Far  more  important  sequelae  affect  the  ear.  Indeed,  scarlatina 
is  by  far  the  more  frequent  origin  of  deafness  acquired  in  early  life.  Not 
only  during  but  after  an  attack,  suppurative  tympanitis  may  sj^ead  from 
the  Eustachian  tube,  and  lead  to  long  subsequent  pyaemia;   or  it  may 

*  In  makiog  pott-mortem  ezaminationi  of  children  who  have  recently  had  scarlet  fever 
vilhoot  sjnontis,  I  have  always  found  the  valves  healthy.— C.  H.  F. 

m^    -    ■ in 
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jeiirs  after  cause  fatal  meningitis  or  abscess  of  the  braiti.     Hence  the 
porta  nee  of  otorrbcpa  in  insurmice  practice, 

Necrosis  of  otber  bones  is  not  very  uncommon*  and  glandular  abscew 
sometimes  follow  during  convalescence. 

An  important  complication,  sometimes  occurring  in  the  Hrst  week. 
sometimes  not  until  convaleacence,  is  diarrhata.  It  occasionaUr  leads  to 
fatal  exhaustion. 

Icterus  is  an  occasional  complication  of  the  most  septic  oaaes,  but  is  a 
sequela  the  writer  has  seen  good  recovery  from  jaundice  after  aearlatina. 

Diagtiosu, — The  sudden  onset  and  early  high  temperature,  the  rspid 
pulse  and  burning  skin,  and  the  appearance  of  an  angina  usually  decide  the 
nature  of  the  fever  on  the  first  day.  The  development  of  the  rash  ou  the 
following  day,  its  appearance^  course,  and  distribution,  are  in  most  cases 
decisive. 

Difficulties  occur  chiefly  with  the  very  mild  cases,  and  here  we  mu«t 
sometimes  hesitat-e  until  desquamation  or  aJbunjen  throws  light  on  the  ca^e. 

Measles  are  not  really  like  scarlatina,  in  either  the  exanthem,  or  the 
chronology,  or  the  symptoms ;  but  rubella  may  closely  resemble  it,  as  will 
be  described  in  tJie  following  chapter. 

The  sore  throat  alone  may  be  exactly  like  that  of  diphtheria,  but  the 
rash  is  distinctive,  and  scarlatinal  angina  is  not  followed  by  paralysis. 

The  exanthem  may  be  closely  simulated  by  the  raahes  caused  by  bell*- 
donna,  by  copaiba,  quiuine,  or  other  drugB  ;  but  the  only  danger  of  mis- 
taking these  toxic  rashes  for  scarlatina  is  forgetting  their  existence. 

Anatomy, — Nothing  distinctive  is  found  on  examining  the  body  after 
death  from  scarlatina,  beyond  the  appearances  due  to  fever  as  such,  and 
those  p^oduc€^d  by  any  complications  which  may  have  been  present  during 
life.  Internal  hfeniorrhages  are  common  in  septic  cases.  No  trace  of  the 
rash  remains,  although  the  presence  of  desquamating  cuticle  may  give  a 
hint  of  the  nature  of  the  disease.  The  inflMmmation  of  the  fauces^  even 
with  ulceration,  leaves  surprisingly  slight  effects.  Occasionally  the  heart 
is  found  in  a  state  of  acute  dilatation*  as  after  some  cases  of  diphtheria. 
There  are  not  infrequently  signs  of  intestinal  catarrh,  with  more  or  less 
swellinyr  of  Peyer  8  patches.  The  kidneys  may  merely  show  a  greyish  pale 
aspect  on  section,  as  if  boiled,  with  granular  swelling  of  the  epithelium  on 
microscopic  examination,  or  they  may  show  the  characters,  to  be  described 
under  acute  Bright'a  disease,  of  either  glomerular  nephritis  or  ordinazy 
tubal  inflammation. 

PrognmU. — The  prognosis  of  scarlet  fever  is  never  free  from  anxiety, 
for  in  the  mildest  case  some  dangerous  complication  m&y  arise.  Sporadic 
cases  are  sometimes  as  severe  as  those  which  form  part  of  an  epidemic  ; 
and  epidemics  differ  widely  in  their  gravity.  One  prevailed  for  many 
months  in  a  country  town  in  Kent  without  there  being  a  single  death  or  a 
single  case  of  dropsy ;  and  Dr  George  Turner  observed  an  epidemic  of  120 
cases  at  Portsmouth  without  a  death.  Graves  recorded  the  fact  that 
whenever  scarlet  fever  appeared  in  Dublin  between  1805  and  1833  it  was 
always  mild,  so  that  on  one  occasion  eighty  children  were  attacked  in  the 
same  public  institution,  and  all  recovered ;  but  during  1834  and  1835  the 
city  was  the  seat  of  a  very  malignant  and  fatal  epidemic. 
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Thomas^  sajs  that  in  Sazonj  a  mortality  of  from  13  to  18  per  cent,  is 
fvj  commcMi,  but  that  it  not- infrequently  rises  to  25,  Bind  sometimes  even 
to  30  or  40  per  cent. 

In  the  London  Fever  Hospital  Dr  Goodall  found  among  55,443  cases  of 
Kidet  fever  (1879—1888)  that  297  was  the  total  number  of  deaths,  i.  e, 
&'i5  per  cent.,  made  up  of  6*1  for  male  and  4*8  for  female  cases. 

it  the  same  hospital  during  an  earlier  period  Dr  Collie  (1871 — 1878) 
ipondthe  total  mortality  9*5,  while  at  Stockwell  Fever  Hospital  it  was  13*2, 
^  tt  HomerUm  ld'4. 

These  last  figures  are  higher  than  usual,  but  the  mortality  of  scarlet 
lifer  Taries  greatly  in  different  epidemics.  At  Tours,  in  the  time  of 
Bretooneau,  great  contrasts  were  observed  in  this  respect,  and  in  1874  an 
ffidemic  at  Melbourne  was  of  most  unusual  severity  for  Australia.  Still, 
11  fiogland  there  has  certainly  been  a  gradual  decrease  in  the  total  case- 
■ortalify. 

Sctflatina  is  most  fatal  under  five  years  of  age,  and  in  adults  is  usually 
Iw  KTere  than  in  children.  In  puerperal  women,  however,  it  is  notoriously 
^Bgcfous,  though  far  from  being  always  fatal.  It  is,  in  fact,  one  of  the 
MDj  pathdogical  conditions  formerly  confounded  together  as  puerperal 
km, 

ipsrt  from  the  individual  danger  of  a  case  of  scarlatina,  the  just 
ipprehension  with  which  it  is  viewed  is  also  due  to  its  powerful  contagion. 
Kov  that  plague  and  typhus  are  happily  obsolete,  and  smallpox  checked  by 
fMQDStion,  there  is  no  disease  but  scarlatina  and  diphtheria  which  enters  a 
kooelidd  and  destroys  a  majority,  or  sometimes  the  whole,  of  a  young 
buStj,    The  following  is  an   instance   of   the  terrible   virulence   of  the 


The  writer  was  sent  for  into  the  country  to  see  a  child  with  a  febrile 
ointhem,  which,  imfortunately,  had  been  called  measles  by  the  medical 
ittflodsnt.  On  arriving  at  the  house  he  was  informed  that  the  child  (an 
■iSyit)  had  already  died,  but  that  another  was  very  ill.  This  second  case 
«s  undoubted  scarlatina.  A  third  child  had  already  showed  febrile  sym- 
feoms,  and  died  in  the  course  of  that  night.  A  fourth  afterwards  had  a 
Tj  severe  attack,  but  recovered.  The  eldest  boy  alone,  who  was  happily 
rmy  from  home,  escaped  the  disease ;  but  of  the  other  four,  three  died 
thin  forty-eight  hours. 

Most  of  the  inferences  to  be  drawn  from  particular  symptoms  have 
ready  been  indicated.  But  it  may  be  ttdded  that,  according  to  Trousseau,  ^ 
e  occurrence  of  convulsions  during  the  first  or  second  day  is  always  a  sign  ^ 
danger,  whereas  in  other  exanthemata  it  is  not  of  evil  omen.  Another 
ognostic  made  by  Trousseau  is  that  in  scarlet  fever,  as  in  smallpox, 
e  more  intense  the  rash  the  more  severe  is  the  disease.  Here,  however, 
»  differs  from  most  other  observers;  and  the  statement  perhaps  only 
esnt  that  those  cases  in  which  a  bright  red  eruption  covers  the  whole  of 
le  body,  and  lasts  for  an  unusually  long  time,  are  generally  grave  ones, 
hereas  when  the  eruption  is  slight  and  quickly  over  the  fever  also  is 
oderate  and  of  brief  duration. 

Excluding  malignant  cases,  the  greatest  immediate  dangers  are  from 
ifone  fauoial  inflammation,  and,  above  all,  from  diphtherial  inflammation, 
vn  acute  nephritis,  and  from  dilatation  of  the  left  ventricle.  The  sub- 
NHMot  dangers  are  *«*"»   '^Hronio  B**'*'^*''*  ^^'^ 
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Protection  and  relapsa, — ^Tliis  i8  less  complete  than  in  the  case  of 
QQtenca,  emallpmx,  tjpbus,  or  perhaps  meaales.  Second  attacks  are,  how* 
ever,  rery  uncommon-    RelapeeB,  though  not  unrecorded,  are  certainly  rare.* 

Treatment. — We  have  no  means  of  prophylctxu  but  isolation.  Bella- 
donna was  supposed  to  be  indicated  bj  the  fact  that  poisoning  by  bella- 
donna produces  dryness  of  the  throat  and  a  roseolous  eruption,  just  &£  in 
former  times  red  curtains  were  hung  round  a  patient's  bed  because  of  the 
colour  of  his  skin.  It  ha«,  however,  been  fully  tried,  and  conelusively 
proved  to  be  useless.  Arsenic  has  been  credited  with  a  similar  power,  but, 
unfortunately,  without  good  groimd.  Decoction  of  cinnamon  is  the  l«it 
prophylactic  recommended. 

When  the  contagion  has  been  once  taken  in,  we  must  be  content  to 
treat  scarlatina  on  the  same  general  principles  as  those  indicated  in  tht 
chapter  on  Enteric  Fever. 

In  mild  cases  little  is  needed  beyond  careful  isolation  and  free  diluents. 
Tepid  baths  and  sponging  the  surface  are  gi^ateful  in  almost  every  caee. 

When  the  temperature  is  very  high,  104*^  or  upwards,  we  must  check  it 
by  cold  sponging,  wet  packs,  rubbing  with  ice,  or  cold  baths,  as  described 
above  (pp,  152-3). 

The  angina  causes  much  pain  and  difficulty  in  swallowing.     Sucking  ice 
gives  relief  in  many  cases;   and,  if  the  patient  wLU  allow  it  without  too 
exhausting  a  struggle,  it  is  useful  to  clear  the  throat  with  a  large  camel- 
hair  brush  or  with  cotton  wool  firmly  tied  on  to  a  penholder  :   or  a  &pr»y 
medicated  with  thymol,  carbolic  acid,  or  some  other  disinfectant,  may  be 
employed.     Older  patients  may  use  Condy  s  fluid  or  chlorate  of  potash  ti 
a  gargle,  or  borax  and  honey  as  a  linctus,  with  advantage.     In  severe  cases 
nutrient  enemata  or  suppositories  may  be  tried ;  and  if  they  fail,  as  tbej 
unfortunately  often  do,  the  patient  must  be  fed  by  the  nose ;   not  witb  i 
catheter — a  child's  nasal  passages  are  too  small,  and  the  process  would  be 
too  long, — but  by  inserting  a  small  glass   funnel,   of  the   kind  ussed  for 
filtration  in  laboratories,  into  the  opening  of  one  nostril,  closing  the  other, 
and  pouring  milk  and  e^f^^  beef-tea,  or  other  fluid  nourishment  into  liw 
pharynx.     An  aural  speculum  answers  the  purpose  well. 

Brandy  must  be  given  if  the  pulse  requires  it,  and  must  be  given  freely^ 
in  anginal  and  septic  cAses.     Quinine  in  doses  of  five  grains  three  tio»< 
day  for  a  child  of  five  years  old  is  recommended  by  Dr  Eustace  Sni 
Chlorate  of  potash  is  also  of  undoubted  benefit  in  many  cases  of  scarlat^' 
anginosa. 

As  soon  as  the  eruption   is   fully   out,   the  whole  surface  should 
anointed  with  carbolic  oil  (1  in  30)  ;  and  when  the  fever  has  stibBided 
desquamation  has  appeared  the  hair  should  be  cut  short,  and  the  wlx* 
body  well  washed  with  hot  soap  and  water,  followed  by  inunction.     A 
bath  with  soap  may  then  be  given  daily.     The  oil  is  not  only  pleasant 
the  patient,  but  prevents  the  desquamating  scales  from  flying  about. 

Earache    should    at    once    lead    to    examination    of    the    meatus, 
attempts  may  be  made  by  hot  water  injections  or  a  leech  on  the  mvdttoi^ 

•  The  Bcnenl  experience  i»  that  fcnrlnttna  tt  very  little  liable  to  relafi«e. 
however,  are  dte<i  by  Rilliet  and  Burthex,  bv  .Taccoud  in  Prnnc<»,  by  Dr  Brodie  of  K<Hl*' 
bnrgh  and  Dr  Hopwcwid  of  the  I/ondon  F«*ver  Hoapitnl»  by  Henoch  at  Berlin.  m»«l  by  ThoD**'  - 
and  Komer  at  Leiptlg.     (toodall   ai)d  Wnflhl'>ourn   relate  a  caie,  bnt  say   thut   Lbey  tf^  [ 
uacommon;  Dr  Cnigerj  however,  thiuk*  that  they  not  tofreqnently  occur. 
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*oce88  to  relieve  pain  and  inflammation.  If  the  membrane  is  already  per- 
mted  the  cavity  should  be  washed  out  with  warm  boraoic,  permanganate, 
r  ^ute  carbolic  lotion.  If  suppuration  has  already  taken  place  the 
nembrana  tympani  should  be  incised  with  a  sharp  knife ;  tension  and  pain 
lie  thus  relieved,  and  in  favoiu*able  cases  the  cut  heals  perfectly. 

Great  care  should  be  taken  during  the  stage  of  peeling  to  keep  the 
pitient  from  draughts.  The  body  should  be  clothed  in  flannel,  and  any 
chill  carefully  guarded  against.  The  lu-ine  should  be  daily  tested,  and 
fliile  it  contains  albumen, the  patient  should  not  be  allowed  to  leave  his 
Ved  or  to  take  meat. 

If,  in  spite  of  precautions,  nephritis  and  dropsy  follow,  the  case  is  one  of 
leute  Brighfs  disease,  and  must  be  treated  by  purges  and  other  means, 
which  will  be  detailed  in  the  second  volume. 

Rheumatism  as  a  sequela  is  amenable  to  salicyl  compounds — another  I 
proof  of  its  true  nature. 

During  convalescence  tincture  of  steel  is  the  most  useful  drug,  and 
port  wine  the  best  form  of  stimulant,  when  it  is  required.  Even  in  mild 
cueg  the  child  should  keep  his  bed  f(Mr  three  weeks  and  his  room  for  a 
Doath  at  least  from  the  beginning  of  his  illness  (Eustace  Smith). 

The  rales  for  disinfection  given  on  pp.  28,  29  must  be  thoroughly 
carried  out.  The  patient  must  not  associate  with  other  children  until  the 
^aamation  has  ceased,  except  perhaps  that  on  the  soles  of  the  feet, 
which  sometimes  lasts  for  weeks  after  the  rest  of  the  surface  is  clear. 

The  infection  of  scarlatina  begins  later  and  lasts  longer  than  that  of 
■eules  or  of  smallpox,  probably  for  six  weeks,  or  even  more. 


Faciei  uou  omtiibu^  una. 
Nee  diYena  tKiiien,  qunlem  Ueeeb  es^e  ^ororuiu. 

Heto^ifion  and  fwmtndature^^Its  ckanutenstics — Incttbatioti — Ofiset  and  eonnr 
— Dkignmis  from  mmbillL,  srnrlatinHy  and  roseola — Protection — Prognosis 
and  irmiffieiit, 

Synomftnt. — Bubeol&,   Bubeola  notba,    baatard   measles  (Babington) ; 
German  meaalea, —  Fr,  Ros^ole  6pidemique. — Germ,  Rothelii* 

Definitwn, — ^A  specific  contagious  fever  of  short  and   usuallj   besiigxi 
course,  with  an  exanthem. 


History. — After  scarlet  fever  had  been  recognised  as  distinct  from 
measles,  German  physicians  in  the  latter  half  of  the  eighteenth  oeutuiy  beg^iii 
to  describe  a  third  member  of  the  ssime  group  of  diseaaea,  for  which  thef 
adopted  the  term  "  Rubeola,"  The  relation  of  this  Rubeola  or  RxJtheln* — 
German  or  "  bastard  "  measles — to  MorbiUl  or  Maseru — **  true  measlea  ** — 
has  been  the  subject  of  much  controversy. 

In  this  country^  Dr  Pateraon,  of  Leith,  described  the  supposed  thlid 
ex&nthem  in  the  '  Edinburgh  Medical  Journal '  for  1840,  and  among  Elngli^ 
writers  it  haa  sinc^  been  recognised  by  Mtirchison,  Squire,  Bristowe,  and 
most  other  writers. 

The  term  "  epidemic  roseola,"  adopted  by  Squire  and  by  Briatowe  froov 
Trousseau,   conveys  the   wrong  impression  that  the   disease  beara   ftom^^ 
relation  to  other  eruptions  known  as  roseola.     Moreover  Trousseau  believi^ss^ 
that  his  **  roseole  epidemique  "  did  not  correspond  with  Rotheln  or  Bubeo^^^ 
noiha^  and  there  are  epidemics  of  Roseola  in  England  which  are  certam"^^  ^^ 
not  Hubella. 

It  would  perhaps  be  best  to  use  the  word  Rubeola,  iirst  invented  b:^"  "^ 
Sauvage  as  a  8yiion3rm  of  morbilli,  and  afterwards  appropriated  to   *  Germ^v-  -^"^ 
measles  "  by  Copland-     Measles  in  English,  and  marbilli  in  Latin,  are  sat^ 
factory  names,  distinctive  and  unambijETuous.     It  is  a  pity  to  lose  a  woc^  ^^^^,  t 
which  has  already  been  applied  to  a  disease  in  want  of  a  name,  and  whi^  ^^  ^* 
is  a  name  in  want  of  a  disease.     Moreover  Rubeola  is  the  accepted  equlv  *-^^  ^^ 
lent  of  Rotheln  with  German  authors,  and  is  adopted  by  Aitken*  Livein^^^^^^"^' 
and  other  good  authors. 

Nevertheless  Rubella  is  the  term  finally  adopted  by  the  Royal  CoUe 
of  Physicians,  with  Rubeola  aa  a  synonym,  and  this  form  is  accepted 
Dr  Osier  and  by  Dr  Dawson  Williams.     It  is  therefore  used  In  the  pr 
edition  of  this  chapter. 

*  According  to  SettE,  R^tk^U  is  a  local  or  dialectic  imme  for  ordinary  meaal^i  (J 
in  munj  parts  of  Germany. 
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Rubella,  then,  is  a  specific  and  infectious  febrile  disease,  occurring  in 
epidemics,  arising  from  contagion  and  breeding  true,  accompanied  by  an 
exanthem,  and  protecting  against  itself. 

Its  most  essential  features  are  that,  with  catarrhal  symptoms  like  those 
of  measles,  and  a  variable  but  distinct  rash,  it  resembles  scarlet  fever  in 
having  a  very  short  prodromal  stage,  and  in  being  attended  with  marked 
sore  throat. 

Schonlein  and  other  former  writers  thought  that  it  was  a  ''  hybrid " 
between  these  two  diseases ;  Niemeyer  wrote  of  the  symptoms  alternating 
in  different  coses,  so  that  sometimes  the  rash  of  measles  would  be  associated 
with  the  local  lesion  of  scarlet  fever,  and  sometimes  the  reverse  would  be 
the  c^pe.  But  this  was  purely  fanciful.  There  is  no  doubt  that  two  specific 
exanthems  may  exist  together  in  the  same  patient,  but  they  do  not  com- 
bine so  aa  to  produce  a  modified  affection ;  still  less  could  such  an  affection 
be  epidemic,  or  protect  against  itself  while  affording  no  immunity  against 
either  of  the  constituent  diseases. 

In  the  first  edition  of  this  work  Dr  Fagge  contrasted  the  account  given 
by  Paterson,  and  accepted  by  Aitken  and  other  systematic  writers,  with 
that  of  Grerman  authors,  and  especially  with  Professor  Thomas's  article  in 
Ziemssen's  '  Cyclopeedia,'  based  on  two  epidemics  at  Leipzig  in  the  years 
1868  and  1872.  In  the  former  account  we  read  of  marked  disturbance  at 
the  invasion,  high  fever,  severe  catarrh,  with  oedema  of  the  glottis,  bron- 
chitis, severe  angina  with  dysphagia,  and  a  raised  blotchy  eruption  appear- 
ing on  the  third  or  fourth  day.  Death,  we  are  told,  was  not  infrequent 
from  suffocation  or  from  convulsions. 

The  discrepancy  of  this  account  from  that  given  of  Rubeola  by  Thomas 
and  other  German  writers,  and  now  recognised  in  this  country,  must  be 
admitted.  Possibly  Paterson's  epidemic  was  not  rubeola  at  all,  but  measles, 
which,  as  we  have  seen,  is  sometimes  unusually  malignant  (p.  164). 

However  this  may  be,  there  can  be  no  doubt  that  the  disease  described 
by  Thomas,  Eichhorst,  and  other  German  writers,  by  Bristowe,  Liveing, 
Gheadle,  Eustace  Smith,  Groodhart,  and  Dawson  Williams,*  is  one  and  the 
same,  different  both  from  measles  and  from  scarlet  fever.  There  is  nothing 
surprising  in  the  severity  of  the  symptoms  varying  widely.  For  we  have 
seen  that  both  Measles  and  Scarlatina,  the  nearest  allies  of  Rubella,  are 
sometimes  almost  trivial  in  their  symptoms,  and  only  formidable  from  their 
oontagion,  while  at  others  they  are  aa  fatal  as  smallpox  or  typhus.  The 
mle  is  undoubtedly  for  Rubella  to  run  a  mild  and  benignant  course,  but  a 
case  which  will  presently  be  narrated  shows  that  this  rule  is  liable  to 
exceptions. 

There  was  an  epidemic  among  the  nurses  at  Guy's  Hospital  in  1885, 
which  satisfied  all  who  saw  the  patients  of  the  reality  of  the  disease.  The 
cases  differed  considerably  in  severity  and  in  the  character  of  the  rash. 
Sore  throat  was  always  present,  and  catarrh  was  much  less  frequent,  so 
that  it  was  distinct  from  measles ;  while  the  absence  of  the  characteristic 
signs  of  scariatina  and  of  any  severe  cases  prevented  confusion  in  that 
direction.     Some  of  the  mildest  cases,  when  the  patients  were  about,  and 

*  The  reader  may  also  refer  to  a  succinct  but  full  account  of  an  epidemic  of  fifty  cases 
by  I>r  DoajElss,  of  l^ewbury  (*  Brit.  Med.  Jouru./  May  26th,  1877);  to  a  short  pa'per  by 
Dr  Byle  (ibid.,  July  24th,  1886);  and  to  an  account  of  an  outbreak  in  the  City  Hospital 
of  Birmingham  in  1890,  hy  Dr  N.  S.  Manning  (*  London  Medical  Recorder,'  April  20th, 
1891,  p.  121). 
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therefore  the  rash  not  obvious,  might  have  been  set  down  as  "  epidemic 
sore  throat ;"  others,  if  the  throat  had  not  been  looked  at,  might  have  been 
called  Roseola. 

Rubella  occurs  in  the  British  Isles  and  on  the  Continent,  in  Egypt,  in 
India,*  and  in  Amerioa. 

Origin  and  incubation. — ^All  writers  agree  that  rubeola  arises  strictljr 
by  contagion  from  other  cases.  The  most  important  predisposing  cause  ii 
age ;  it  is  most  frequent  about  puberty  and  soon  after,  is  rare  in  jouag 
children,  and  not  common  in  adults.  Boys  in  a  family  are  said  to  escape 
oftener  than  girls. 

The  incubation  stage  is  variable,  but  probably  about  as  long  as  that 
of  measles.  In  an  epidemic  at  Guy*s  Hospital  in  1888  several  of  our 
students  were  attacked,  and  among  them  the  shortest  incubation  period 
observed  was  eight  days,  while  one  was  as  long  as  seventeen  daj^.  Of  86 
cases  observed  with  respect  to  incubation,  it  lasted  from  a  week  to  ten 
days  in  32,  from  eleven  to  fourteen  days  in  45,  and  two  or  three  dajs 
longer  in  9  only.  Bristowe  puts  it  at  about  a  week,  or  rather  less ;  Squire 
about  ten  days ;  Liveing  ten  to  fourteen  days ;  Manning  two  weeks,  more 
or  less  ;  Douglas  fourteen  or  fifteen  days,  seldom  more,  and  only  three  len 
than  a  fortnight ;  while  Thomas  of  Leipzig  gives  a  fortnight,  or  even  three 
weeks.  Dr  Clement  Dukes,  whose  opportunities  as  medical  officer  of  Rugbr 
School  were  exceptional  and  exceptionally  used,  states  that  out  of  twenty- 
four  carefully  observed  cases  the  incubatfon  lasted  twelve  days  in  two,  txA. 
from  fourteen  to  twenty-two  in  the  rest. 

Dr  Haig-Brown  recorded  an  epidemic  of  rubeola  at  the  Charterhou^ 
School  in  the  '  British  Medical  Journal '  for  April  16th,  1887.  He  fouE» 
the  infection  is  apparently  less  active  than  that  of  measles  and  less  peni^ 
tent  than  that  of  scarlet  fever,  for  more  inmates  of  a  house  or  school  esc^p^ 
during  an  epidemic  of  rubeola  than  during  one  of  measles,  and  cases  seldoiJ 
occur  after  an  interval  of  cessation. 

Nothing  is  exactly  known  of  the  nature  or  the  mode  of  conveyance  o: 
the  contagion. 

OuBtt  and  course, — As  a  rule  the  first  symptoms  are  not  severe.  Then 
is  usually  little  or  no  catarrh  before  the  rash,  and  the  fever  is  not  high. 

The  e^ranthem  appears  early :  often  it  is  the  first  symptom  noticed,  ant 
it  is  scarcely  ever  delayed  beyond  twenty-four  hoiu-s  after  the  temperatur 
rises.  Among  159  cases  it  was  out  on  the  first  day  in  119,  and  on  th 
I  second  in  39.  It  is  more  like  the  rash  of  measles  than  that  of  scarli 
'  tina,  but  it  is  of  a  brighter  rose  tint ;  it  is  patchy,  but  less  mottled  an 
more  diffuse  than  measles,  while  it  is  less  vivid  red,  less  diffused,  and  les 
punctuate  than  scurlet  fever.  It  appears  earliest  on  the  forehead  an 
cheeks,  and  afterwards  the  trunk,  particularly  the  back.  It  is  not  f 
markedly  developed  on  the  face  as  measles.  The  upper  arms  are  affecte< 
the  nates  and  the  thighs ;  but  seldom  the  hands  and  feet.  There  is  ofte 
troublesome  itohing.  It  spreads  more  rapidly  and  less  regularly  than  tk 
other  two  exanthems. 

Sometimes  the  eruption  lasts  three  days  or  more,  longer  than  measlet 
but  never  so  long  as  scarlatina.     Desquamation  is  usually  present,   bi 

*  Surn^ti-Mnjor  McLeod  read  a  paper  before  the  Bpideniologieal  Socieiv  (Feb.  lit 
1885)  00  an  epidemic  rote-rasb  which  visited  Calcutta  in  1881,  and  whicn  he  right 
decided  to  be  rubeola  (t.  e,  rubella). 
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needs  careful  looking  for.     It  never  resembles  that  of  scarlet  fever,  and 
is  often  altogether  absent. 

With  the  rash  there  is,  in  probably  every  case,  some  amount  of  angina ; 
the  fauces  are  injected  and  swollen ;  but  there  is  never  sloughing,  and  the 
lymph-glands  at  the  angles  of  the  jaw  are  usually  not  enlarged.  But  the 
glands  which  run  along  the  hinder  border  of  the  stemo-mastoid  muscle 
can  be  felt  to  be  swollen ;  and  sometimes  the  same  applies  to  those  of  the 
axilla  and  the  groins.  Dr  Dawson  Williams  states  that  this  enlargement  of 
tbe  glands  often  precedes  the  ezanthem. 

There  is  lachrymation  with  some  photophobia,  and  usually  slight  nasal 
catarrh,  accompanying  but  not  preceding  the  exanthem.  Li  exceptional 
cases  this  is  followed  by  bronchitis.  But  catarrhal  symptoms  may  be 
absent,  and  they  are  rarely  so  marked  as  in  even  mild  cases  of  measles. 

Pyrexia  on  the  second  day  is  sometimes  rather  high,  with  quick  pulse, 
restlessness,  and  occasionally  delirium ;  100^ — 103^  is  ihe  usual  height 
reached,  but  105^  has  been  more  than  once  recorded.  The  temperature 
subsides  with  the  rash  on  the  fourth  day,  and  the  pulse  falls  with  it. 

Traces  of  albumen  are  often  to  be  found  in  the  urine,  and  Dr  Liveing 
has  in  exceptional  cases  seen  it  persist  and  anasarca  follow.     The  tongue  is 
moderately  furred,  and  does  not  resemble  that  of  scarlatina.     Dr  Douglas,  | 
of  Newbmry,  informs  the  writer  that,  in  an  epidemic  in  1883-4,  he  twice  1 
•aw  "  rheumatoid  "  synovitis  of  the  wrists  lasting  three  or  four  days. 

The  whole  attack  occupies  four  to  six  days,  about  as  long  as  a  slight  one 
of  measles.  There  are,  however,  longer  and  more  severe  cases  than  usual. 
The  following  case,  which  the  writer  saw  with  Dr  Sidney  Turner,  is  a  fair 
oample  of  the  less  frequent  and  graver  forms. 

A  healUiy  yootli  of  18  hud  a  rigor  ou  May  lOth,  1895,  followed  by  repeated  vomiting 

•ad  high  fever  with  an  exanthem.   The  temperatore  ran  up  to  103  that  day,  and  once 

wistLed  104°.     The  rush  appeared  first  on  the  cheeks  and  front  of  the  chest,  and  then 

■iwcid  over  the  tmnk  and  limbs.    The  face  and  the  legs  were  least  affected ;  the  wrists 

And  insteps,  chest  and   hack  the   most.     There  was  no  coryza,   but  sore   throat  quite 

'''^e  that  of  scarlatina.    The  lymph-glands  at  the  angle  of  the  jnw  were  not  swollen^  hut 

^■*<>*e  behind  the  stemo-iiia»toid  were.    The  lungs  were  free;  the  nrine  febrile.    There  was 

''l^lQes,  and  no  drug  had  been  taken.     The  headache  was  very  slight,  and  muscular  pains 

f^l^ttit.    There  were  no  children  in  the  honse,  and  no  other  case  occurred ;  hot  there  was  an 

^■^mic  of  rnbeola  (ROtheln)  in  the  neighbourhood.     Convalescence  was  rapid  and  com- 

'•■**•  after  pyrexia  of  nine  or  ten  days. 

SequeUt  appear  not  to  exist.  Dr  Groodhart  affirms  that  if  after  an 
^tack  of  Grerman  measles  a  child  remains  thin  and  feeble,  or  has  u  dis- 
^ai^e  from  the  ears,  the  disease  was  either  scarlatina  or  measles. 

Diagnotit. — ^The  first  cases  of  an  epidemic  may  often  be  doubtful ;  but 

^er  seeing  a  few,  the  eye  recognises  the  peculiar  aspect  of  the  rash. 

"Ctween  slight  cases  of  scarlatina  and  rubella  the  distinction  is  often  diffi- 

^t :  the  tonsillitis  and  the  desquamation  in  the  former  case  are  probably 

^«  moat  helpful  points  to  look  to.     The  early  appearance  of  the  exanthem 

(ugQally  along  with  the  fever)  is  the  best  distinction  from  measles,  and  the 

^tarrhal  symptoms  are  absent  or  slight.     The  face  also  is  least,  not  most 

•ff^cted.     The  swollen  cervical  and  mastoid  lymph-glands  are  very  charac- 

^ttic.     They  do  not  depend  on  severe  angina,  as  in  scarlatina,  and  appear 

^  the  very  beginning  of  the  pyrexia. 

It  is  often  difficult  to  distinguish  rubeola  from  "  ordinary  rose-rash," 
vbether  set  up  by  gastric  disturbance  or  definite  poisons,  or  caused  by  local 


]86 


RUBKLLA 


irritation.  Dr  Dukes  says  that  the  roseola  produced  in  some  (>er&ona  bj 
handling  the  hairy  larvie  of  certain  moths  (the  "woolly  bear*"  which 
sehoolbays  eoliect)  is  sometimes  exactly  like  rubeola. 

There  is  no  doubt  that  cases  of  a  diffused  bright  red  eruption,  which 
is  not  contagious,  appear  in  groups  during  hot  weather.  The  name 
Roseola,  or"  rose-rash/'  is  suitable  for  this  affection,  which  is  quite  distinct 
from  true  Erj^themn  multiforme  (to  be  described  under  Diseases  of  the  Skin) 
as  well  as  from  Rubella,  from  Morbiili,  and  from  Scarlatina.  It  is  clear  from 
the  absence  of  catarrh  and  sore  throaty  from  the  severe  itching,  and  from 
the  proneneas  to  relapse^  beside  many  other  characters,  that  this  affection, 
graphically  described  as  Roadie  by  Trousseau  (*  Clinique  medicale/  tome  i, 
p-  161)  and  as  Erytheme  scarlatiniforme  by  Hardy  f  Lemons  sur  les  Muladies 
de  la  Peau/  2rae  partie,  p.  35),  is  not— as  the  late  Dr  Tilbury  Fox  {'  Skin 
Diseases,'  p,  93)  and  other  writers  have  supposed — identical  with  the 
rubeola  of  German  authors*  Probably  the  papules  described  by  Vosrel  and 
Borsieri  as  ardente^  et  prurientts.  and  named  Essera  Vogeliit  were  of  the 
same  nature,  or  they  may  have  belonged  to  true  Erythema,  Essera  is 
defined  by  Blanchard  ('  Lex-  Med.,'  ed.  1702)  as  tuhercula  parva,  ad  ruhrum 
verffentiay  duru^cula^  cum  in^igno  pruritu  suhiU*  univergum  carpmt  oeeu- 
pantia,  characters  agreeing  better  perhaps  with  Erythema  papulosuui  or 
"prickly  heat'*  than  with  Roseola,  but  widely  differing  from  Rubella. 

Protection. — Second  attacks  are  rare,  probably  rarer  than  in  the  case  of 
true  measles ;  statements  to  the  opposite  effect  no  doubt  refer  to  epidemic 
roseola,  not  to  rubeola.  It  does  not  protect  from  measles  or  from  scarla- 
tina. Among  sixty-three  crises  of  rubeola  seen  by  Dr  Dukes,  thirty*nine 
had  previously  had  measles.  Among  thirty  cases  observed  by  Dr  Cheadle, 
twenty-two  had  had  measles,  and  ten  of  these  cases  had  been  under  his  own 
care.  There  are  several  instances  of  an  epidemic  of  rubeola  following  one 
of  measles,  but  there  seems  no  reason  to  suppose  that  measles  predisposes 
to  rubeola.  Measles  attacks,  as  a  inile,  younger,  and  rubeola  older 
children. 


Progrum^. — ^Most  authors  agree  that  in  epidemics  isolated  cases,  much 
more  severe  than  usual,  may  occur,  and  that  death  may  occasionally 
happen.  If,  however,  we  eacclude  the  description  by  Paterson,  these  cases 
must  be  extremely  rare,     A  favourable  prognosis  may  therefore  be  given. 

No  special  treatment  is  necessary.  The  patient  need  not  in  many  case« 
be  confined  to  bed  after  the  nature  of  the  complaint  is  clear,  but  he  should 
be  secluded  from  others  for  a  fortnight  if  infection  is  to  be  prevented. 
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"ThAt  daj  that  the  Friends  on  both  sides  met  to  conclude  the  Marriage,  she  fell  sick  of 
tki  Smallpox,  which  was  in  many  ways  a  great  trial  upon  him  :  first  her  Life  was  allmost 
adffpnrate  hazard,  and  then  the  Disease  (for  the  present)  made  her  the  most  deform'd 
panoa  that  oonld  be  seene,  for  a  great  while  after  she  recover'd ;  yett  he  was  nothing 
tnobled  at  it,  but  married  her  as  soon  as  she  was  able  to  quilt  her  chamber,  when  the 
Pricit  and  all  that  saw  her  were  afiVighted  to  looke  on  her.  But  God  recompenc'd  his  justice 
ndcoDitancj  bj  restoring  her  as  well  as  before." — Lift  of  Col.  Sutchintonfbif  his  Wife, 

Kmeand  history — Contagion  and  spread — Incubation — Onset — Early  raslies — 
%ct/ic  eruption^  Farieties  of  the  Exanthem — Cotirse  ami  s^ymptoms — 
discrete^  confluent,  and  modified  Smallpox — CompHcaHons  and  sequelae — 
Protectian — Diagnosis — Prognosis  and  treatment. 

Vttccim — Inoculation — Introduction  of  vaccination  by  Edunrd  Jenner — Course 
of  the  eruption — Its  protective  power — Its  drawbacks — Its  relation  to 
Variola  that  of  an  attenuated  virus — Past  and  recent  legislation. 

Synonyms. — ^Variola,  or  frequently  in  early  authors  Variolse. — Seottic^ 
the  Podu. — Ft.  La  petite  V6role. — Germ.  Blattem,  Menschenpocken. — Ital. 
Tajuolo.— Mod.  Gr.  EvAo^ra,  a  euphemistic  term. — Arab.  Jadari. 

Definition. — ^A  specific  contagious  fever  with  a  characteristic  pustular 
exanthem,  leaying  scars. 

History. — ^This  terrible  and  repulsive  disease,  after  the  disappearance 
of  the  plague  and  before  the  introduction  of  vaccination,  was  the  most  fatal 
of  all  epidemics.  It  appears  to  have  been  unknown  to  the  ancients,  and 
wu  first  described  by  the  Arabiui  physician  Rhazes  about  900  a.d.,  imder 
the  name  Jadari,  translated  into  Aoi/iciic^,  i.  e,  the  pestilential  eruption, 
\j  the  Greeks.  Smallpox  was  long  regarded  as  a  more  severe  kind  of 
measles. 

It  is  probable  that  some  of  the  pestilences  of  the  later  Roman  Empire 
and  of  medieval  Europe  were  really  epidemic  Variola,  particularly  one 
which  broke  out  during  the  siege  of  Mecca  in  570  a.d.  As  the  knowledge 
derired  from  the  Arabian  writers  by  Greek  and  Jewish  physicians  became 
diffused,  the  more  severe  and  dangerous  disorder  was  discriminated  from 
measles ;  but  even  when,  in  the  sixteenth  century,  smallpox  was  generally 
noognised,  the  two  were  often  confoimded  together,  and  so  late  as  1660 
Pepys  speaks  of  measles  as  ''  the  same  disease  "  as  the  smallpox  ('  Diary,' 
iumry  11th,  1660-6).* 

•  The  Efto-liah  f^"*  finiallnnx  refers  to  tWpockets  or  Httltf'tKMsks.  iiokes.or  baffs  in 
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Variola  appeared  in  America  soon  after  its  discovery,  and  was  terribly 
destructive  among  the  natives.  It  is  almost  as  much  so  in  Central  Africa 
now.  In  China,  and  also  in  India,  long  before  the  Christian  era.  Variola 
was  well  known,  and  is  described  in  books  still  extant. 

Origin. — The  infectious  character  of  smallpox  has  never  been  doubted; 
its  virus  is  as  active  as  that  of  typhus,  and  almost  as  persistent  as  that  of 
scarlatina.  It  resides  in  the  serum  and  pus  of  the  exanthem,  and  can  be 
preserved  in  the  powdered  crusts  of  the  pustules.  It  was  long  ago  proved 
to  be  particulate  by  Chauveau  and  Burdon  Sanderson. 

Streptococci  and  staphylococci  (three  species  of  the  latter  were  identi- 
fied by  Copeman)  have  been  described  as  present  in  the  pustules  of  small- 
pox, but  they  are  probably  those  of  common  suppuration,  and  certainly 
have  no  claim  to  the  specific  epithet  of  S.  variolse.  In  the  epithelium  sur- 
rounding variolous  or  vaccine  pustules,  and  in  that  of  the  cornea  of  rabbits 
inoculated  with  vaccine  lymph,  organisms  which  are  believed  to  be  para- 
sitic sporozoa,  coccidia,  or  amoebae  have  been  discovered  by  Loeff  and 
L.  Pfeiffer  ( *  Centralbl.  f.  Bakt.  u.  Parasitenkunde,'  1887,  and  *  Die  Pro- 
tozoen  als  Krankheitserreger,'  Jena,  1890),  by  Guamieri,  by  Ruflfer  and 
Plimmer,  Jackson  Clarke,  von  Sichner  in  Buchner's  laboratory,  and  by 
Ernst  Pfeiffer.  It  is  doubtful  whether  these  are  independent  organisms 
('  Miinchener  med.  Woch.,'  August,  1895).  Klein  discovered  a  short 
bacillus  in  the  lymph  of  variola  and  vaccine  ('  Report  to  the  Local  Govern- 
ment Board,'  1892-3),  and  this  has  been  independently  confirmed  by  Dr 
Copeman,  who  regards  it  as  possibly  the  specific  microbe  of  the  disease 
(see  his  paper  in  the  *  Joum.  of  Path,  and  Bact.,'  vol.  ii,  p.  407,  1894,  and 
a  comprehensive  summary  of  the  pathology  of  Vaccinia  and  Variola  in  the 
second  volimie  of  Allbutt's  '  System  of  Medicine,'  pp.  636 — 656). 

The  disease  tnay  be  spread  without  actual  contact  with  a  patient  either 
by  dried-up  secretion,  or  by  fomites  which  have  been  contaminated  with 
the  pus,*  or  probably  by  the  air  within  a  certain  limited  distance.  The 
blood  does  not  appear  to  be  contagious,  nor  the  excretions. 

There   are   no   decided   predisposing   causes   of   smallpox.     It    attacks 

persons  of  every  age  and  race,  and  is  equally  destructive  in  every  climate. 

I  It  has,  however,  been  remarked  that  children  and  pregnant  and  puerperal 

women  are  particularly  liable  to  take  it  severely.     In  England  cases  are 

most  numerous  in  the  spring  and  least  so  in  the  autumn. 

Variola  can  be  transmitted  to  many  of  the  lower  animals  by  inocula- 
vtion  with  the  pus,  but  is  a  much  less  fatal  disease  than  in  man,  and 
*does  not  spread.     Many  pathologists,   however,   believe  that  vaccinia   in 

which  the  matter  is  contained,  and  denotes  the  pustular  form  of  the  eruption.  It  alvo 
marks  the  distinction  between  this  and  the  still  more  dreaded  Great  Pbx,  ».  e.  Syphilis, 
althougrh  the  term  Smallpox  occurs  in  a  MS.  of  the  thirteenth  century,  *  De  Variolis  et 
Morbillis,*  as  1  am  informed  by  my  learned  friend  Dr  Norman  Moore,  who  has  seeu  it  at 
Pembroke  College,  Oxford.  The  low  Latin  word  variola  is  a  diminutive  formed  from  varms 
(with  a  abort  a,  although  this  did  not  prevent  a  Ciceronian  pun  between  it  and  rarimt),  a 
pustule  or  pimple,  used  as  a  translation  of  the  Greek  term  iovQoQ.  The  word  variola  ftrrt 
occurs  in  this  sense  in  the  sixth  century.  In  older  medical  literature  the  plural  form 
variolte  is  used,  referring  to  the  individual  little  vari  or  "  pushes"  of  the  erupUon.  So  in 
English,  pocks,  measles,  shingles,  hives,  gripes,  some  of  which  forms  must  be  explained  as 
referring  to  pains  or  attacks  or  fits  of  the  disease.  All  bear  witness  to  the  fact  that  ancient 
and  vernacular  names  of  diseases  respect  not  the  condition  but  the  symptoms. 

•  The  /MUM  may  be  a  person  who  conveys  dried-up  pus  to  another,  or  a  corpse  with 
crusta  of  variolous  pustules  upon  it. 
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C0W8  and  one  kind  of  the  affection  known  as  "  grease  "  in  horses  is  modified 
Tariola. 

TJie  incubation  of  smallpox  is,  as  a  rule,  twelve  days.  On  the  thirteenth 
day  from  that  on  which  the  contagion  entered  the  patient's  body  he  is 
•eized  with  symptoms  of  fever.  The  interval  may  sometimes  be  a  little 
longer ;  Bristowe  extends  it  in  exceptional  cases  to  sixteen  days ;  but 
MsTBon  nevn*  found  the  eruption  fail  to  appear  in  fourteen  days  after 
infection.  He  admits,  however,  that  the  incubation  is  sometimes  shortened, 
and  Zulzer  believes  that  in  the  h^emorrhagic  form  of  variola  it  is  constantly 
ihorter  than  usual.  When  variola  was  intentionally  transmitted  by  inocu- 
lation the  time  of  incubation  was  only  nine  or  ten  days. 

During  this  period  the  patient  generally  feels  well ;  but  occasionally  he 
complains  from  the  first  of  a  vague  malaise,  with  gastric  disturbance,  head- 
ache, and  giddiness ;  and  towards  the  end  there  may  be  a  little  pharyngeal 
catarrh,  with  reddening  of  the  uvula  and  tonsils. 

Prodromal  stage. — This  usually  sets  in  with  a  severe  rigor  or  with  a 
fuccession  of  slight  chills.     The  temperature  at  once  begins  to  rise,  and 
may  reach  102^  to  104^  within  twenty-four  hours,  and  105^  or  even  107^ 
by  the  second  day  (/Uvre  d'invasion).      The  strength  fails  as  the  fever 
increases,  and  the  patient  totters  if  he  attempts  to  stand.     When  carried 
to  the  hospital  in  cold  weather  he  has  cold  limbs,  a  pale  shrunken  coun- 
tenance, and  a  small  pulse;  so  that  he  is  hardly  to  be  recognised  a  few 
hours  later,  when  he  has  become  warm  in  bed  and  when  his  face  is  red  and 
swollen.     The  pulse  is  much  accelerated,  varying  from  100  to  120  in  men, 
while  in  women  it  may  reach  130  or  140,  and  in  children  160.     The  breath- 
ing is  quick,  short,  and  laboured.     The  skin  is  generally  dry,  but  sometimes 
moist  or  sweating.     Some  experienced  observers,  among  whom  was  the  late 
Mr  Stocker,  believe  that  it  already  emits  a  peculiar  odour;   and  it  was 
said  that  Dr  Guy  Babington  could  recognise  by  the  smell  any  cases  of 
Taric^a  in  the  taking-in  room.      The  breath  is  foetid,  and  the  tongue  is 
very  fouL     The  patient*  complains  of  anorexia  and  thirst,  of  pain  across 
the   forehead,  and  sometimes  of  intense  general  headache.     Children  are 
not  infrequently  attacked  by  eclampsia ;  or  they  may  become  delirious  or 
comatoee.     They  often  have  diarrhoea;  but  in  adults  constipation  is  more 
usual.     In  the  more  severe  cases  enlargement  of  the  spleen  may  be  detected 
during  the  first  three  days  of  the  fever. 

So  far  there  is  little  to  distinguish  the  early  period  of  variola  from  that 
of  other  fevers.  A  more  characteristic  symptom  is  vomiting,  attended  with 
violent  retching  and  pain  at  the  epigastrium.  This  is  sometimes  so  severe 
and  persistent  that  a  case  has  been  sent  up  to  hospital  as  one  of  ileus. 
Another  characteristic  symptom  is  pain  in  the  sacrum  and  loins.  This,  in 
a  severe  f<»in,  is  not  quite  constant ;  but  it  is  seldom  absent  in  unmodified 
cases.  Women  are  apt  to  suppose  that  it  indicates  the  approach  of 
menstruation ;  or,  if  they  are  pregnant,  that  labour  is  about  to  set  in.  As 
a  matter  of  fact,  the  catamenia  do  frequently  appear  during  this  stage; 
sometimes  prematurely,  but  often  by  a  mere  coincidence  in  their  regular 
course.     In  men  the  pain  is  commonly  called  lumbago. 

Another  set  of  symptoms,  which  are  of  importance  because  they  may 
cause  the  disease  to  be  mistaken  for  measles,  are  those  of  common  catarrh 
— sneezing,  epistaxis,  intolerance  of  light,  lachrymation,  sore  throat,  and 
hosrseness.    The  tonsils  and  the  palate  may  also  be  reddened. 
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Lastly,  the  prodromal  stage  of  smallpox  is  ocoasionalij  attended  with 
one  or  other  of  two  distinct  forms  of  cutaneous  rash,  which  differ  in  tliair 
characters  and  still  more  in  their  significance. 

Early  roseola, — One  of  them  may  be  described  as  roseola  variolosa^  tlM 
name  employed  long  ago  by  Rayer.  Morton,  writing  in  1718^  reoords  it  in 
one  of  his  cases  (No.  zzxriii),  and  calls  it  an  early  rash  resembling  scftiift^ 
tina.  Until  recently  most  observers  regarded  the  presence  of  this  remmrik* 
able  rash  as  a  proof  that  measles  or  some  other  exanthem  was  present  in 
addition  to  variola.  Reinhold,  in  1840,  seems  to  have  first  taught  that  it 
is  a  preliminary  symptom  of  smallpox  alone.  In  this  country  Dr  Wilks 
drew  attention  to  it  in  the  *  Guy's  Hospital  Reports '  for  1857  and  for  186L 
Watson  also  mentioned  it  in  1857.  But  Simon,  of  Hamburg,  is  the  writer 
who  has  most  fully  described  it,  and  has  recorded  the  largest  number  of 
oases. 

{       This  prodromal  roseola  is  more  common  in  some  epidemics  than  in 
j  others.    As  a  rule  it  comes  out  on  the  second  or  the  third  day ;  buV  some- 
times it  immediately  follows  the  initial  rigor,  and  occasionally  is  the  earliest 
sign  that  anything  is  amiss  with  the  patient.     It  may  last  a  day  or  two,  but 
sometimes  is  over  in  a  few  hours. 

There  are  several  varieties  of  early  roseola.     One  is  in  blotches,  and 

sometimes  closely  resembles  measles ;  it  may  come  out  all  over  Uie  body, 

perhaps  appearing  first  upon  the  face.     Another  is  an  evenly  diffused  red 

blush,  resembling  scarlet  fever,  but  (according  to  Simon)  darker  and  of  a 

more  purplish  tint.    This  has  often  a  characteristic  distribution,  which  was 

pointed  out  by  Hebra:   it  is  limited  to  a  triangle  having  for  the  base  a 

horizontal  line  drawn  across  the  abdomen  about  the  level  of  the  umbilicus 

between  the  two  iliac  spines,  while  the  apex  is  formed  by  the  contact  of  the 

two  thighs.      It  may  also  be  visible  in  the  axillae,  and  on  the  adjacent  parts 

of  the  upper  arms  and  of  the  chest.     On  the  limbs  it  affects  the  eztenscMr 

surfaces  of  the  elbows  and  knees,  the  backs  of  the  hands  and  fingers, 

^and  each  foot  in  the  course  of  the  tendon  of  the  extensor  halluois.     Its 

/distribution  is  so  characteristic  that  it  once  enabled  Dr  Fagge  to  diagnose 

/  a  case  in  which  there  was  no  other  reason  to  suspect  smallpox.     Simon  has 

recorded  an  instance  of  roseola  variolosa  in  which  the  disease  aborted, 

although  its  nature  was  proved  by  the  patient's  sister  suffering  from  an 

attack  of  variola  at  the  same  time.     Sometimes  the  seat  is  irregular.     We 

have  in  our  museum  at  Guy's  Hospital  models  of  a  case  in  which  it  affected 

only  the  flexor  surfaces  of  the  forearms  (Nos.  8  and  9) ;  and  in  women  it 

may  be  limited  to  the  skin  about  the  nipples.     A  third  variety  resembles 

urticaria,  while  in  many  cases  there  are  petechise  whioh  leave  brownish 

stains  after  the  rash  has  faded.     Hebra  and  Trousseau  independently  re- 

.  marked  that  the  parts  affected  by  roseola  variolosa  afterwards  remain  free 

I  from  the  proper  smallpox  rash ;  and  subsequent  observers  have  confirmed 

this  statement. 

This  early,  prodromal,  or  initial  roseola  is  not  a  common  sjonptom  of 
variola.  In  an  epidemic  at  Bradford  in  1893  Dr  W.  A.  Evans  observed  43 
cases  among  1055  patients,  and  this  was  a  larger  proportion  than  usuaL 
Among  these  forty-two  cases,  seven  were  like  scarlatina,  four  exactly  like 
measles,  and  the  rest  were  local,  not  general,  most  of  them  affecting  the 
lower  part  of  the  abdomen  and  the  thighs  (see  also  Dr  Sharkey's  paper  in 
'  St.  Thomas's  Hospital  Reports '  for  1880). 

Early  purpura, — ^Very  diff^i^nt  is  another  form  of  initial  eruption. 
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I  iriiich  marks  the  most  fatal  variety  of  smallpox,  the  VariolcR  nigra  of  older 
'  «rit«^  also  known  as  Purpura  variolosa,  and  Malignant  or  Hctmorrliagic 
\maUpox. 

After  the  usual  early  symptoms  have   been  present  for  eighteen  to 

i  ttir^-six  hours  there  appears  on  the  trunk  and  the  limbs  a  diffused  scarlet 

bwss,  which  at  first  can  be  made  to  disappear  by  pressure  with  the  finger. 

[&is  soon  becomes  the  seat  of  extensive  effusions  of  blood,  in  spots  and 

r  filokes  of  all  sizes  and  shapes.     Large  black  rings  form  round  the  eyes, 

1  ad  the  conjunctivas  are  ecchymosed :   this,  according  to  Marson,  may  be 

I  mm  very  early  in  the  case,  and  is  always  a  most  dangerous  symptom.     The 

tnath    has  a  horrible    foetor,  from    a    sloughing    inflammation    of    the 

{Mioes.      Haemorrhage  may  occur  from  any  or  all  of  the  mucous  surfaces. 

■oody  liquids  are  coughed  up  or  vomited,  or  discharged  from  the  uterus 

I  ar  the  bladder ;   or  there  may  be  epistaxis,  or  a  sanguineous  flow  from 

the  eyes  or  the  ears.     The  urine   is  extremely   foetid,   and   it   is   albu- 

BiBOus  even  when  it  contains  no  blood.     The  patient  generally  complains 

I  d  severe  pain  at  the  prsecordia,  and  suffers  severely  from  vomiting.    Yet, 

[according  to  Curschmann,  the  temperature  is  seldom  over  104^  until  just 

i  bafore  the  fatal  termination.     Both  he  and  Biarson  remark  that  conscious- 

{ laaa  is  retained  almost  to  the  last ;  ''  few  patients  are  so  fortunate  as  to 

i  teeome  quickly  delirious  or  comatose."     AJasBsthesia  or  hyperaesthesia  of  I 

I  astsin  parts  oi  the  surface,  and  paralytic  affections  of  the  limbs,  are  said  I 

'  ta  liave  be^i  observed  by  Ziilzer.     Before  death  the  whole  body  becomes  * 

black  or  of  a  leaden  grey  coloiur.     According  to  Marson,  the  smallpox  erup- 

tioD  is  nearly  always  confluent  in  cases  of  this  kind  ;  but  they  often  end  too 

rapidly  for  this  stage  to  be  reached.     Dr  Fagge,  however,  recorded  two  or 

tiiree  instances  in  which,  although  the  disease  was  prolonged  for  several 

days,  not  even  papules  oould  be  discovered.      The  first  of  these  cases 

oocnrred  in  the  clinical  ward  of  Guy's  Hospital ;  the  patient  lived  four  or  five 

dftfi,  and  as  no  sign  of  a  proper  smallpox  eruption  could  be  detected,  it 

WBB  supposed  not  to  be  an  example  of  purpura  variolosa ;  but  a  few  days 

afterwards  the  clinical  derk  who  watched  the  patient  fell  ill  with  a  mild 

attack  of  smallpox. 

Purpura  preceding  the  exanthem  of  smallpox  is  particularly  apt  to/ 
attack  drunkards,  women  recently  confined,  and  those  who  are  pregnant.  I 
The  early  Hage  in  flight  and  abortive  cases. — Occasionally  the  symptoms 
during  the  prodromal  stage  are  very  slightly  marked,  or  even  absent ;  the 
pvoper  exanthem  apparently  succeeds  a  few  hours'  malaise,  or  is  itself  the 
first  sign  that  the  patient  is  ill.  In  such  cases  the  disease  is  always  very 
mUd.  They  are  not  conmion  even  in  vaccinated  persons,  and  are  exceed- 
ingly rare  in  unprotected  patients. 

Unlike  a  alight  prodromal  stage,  a  severe  one  is  no  guide  to  the  future 
cofurae  of  the  case.  In  women  and  in  children  alarming  symptoms  are  often 
present  during  the  first  day  or  two,  and  yet  the  subsequent  course  of  the 
disease  is  mild.  The  most  ex1a*eme  instance  of  this  is  a  form  of  smallpox 
which  was  long  ago  described  by  Sydenham  as  Febris  variolosa,  and  by  de 
Haen  as  Variola  tine  variolis.  After  a  well-marked  initial  stage  the 
£aease  aborts,  and  the  patient  is  well  in  three  or  four  days,  or  in  six  at  the 
Utert. 

The  exanihem. — As  a  rule,  the  third  day  is  that  on  which  the  charac- 
teristic eruption  of  variola  appears ;  but  in  children  it  is  often  the  second 


192  SMALLPOX 

day.     Exceptionally  nothing  is  to  be  seen  until  the  fourth  day,  uud  tUi 
delay  is  of  favourable  prognosis.* 

The  specific  and  constant  exanthem  of  smallpox  is  first  papular,  tha 
vesicular,  and  finally  pustular.     The  papule  is  round  and  smooth ;  at  finC 
it  may  be  scarcely  redder  than  the  rest  of  the  skin ;  and  as  it  is  hard,  lib 
a  small  shot,  it  can  often  be  better  felt  than  seen.  After  twenty-four  hounk 
is  always  decidedly  reddened  and  has  increased  in  size.     It  depends  ii|mi 
a  definite  change  in  the  superficial  and  middle  cells  of  the  rete  mucona, 
which  are  swollen  and  opaque  from  the  first.     Liquid  exudation  quicUf 
takes  place,   so   that  by  the  end  of  two  days  the  homy  layer  of  the 
epidermis  is  raised  to  form  a  minute  conical  vesicle.     By  the  fourth  or  fifth 
day  of  the  eruption  (seventh  or  eighth  of  the  disease)  the  vesicle  is  as  laigi 
as  a  split  pea,  hemispherical  in  form,  and  opaline  in  appearance.    At  s 
rule,  the  pocky  or  pocket,  has  a  central  depression — the  umbilicus.    Tb 
origin  of  this  has  been  much  discussed ;  it  generally  seems  to  depend  upoi 
the  fact  that  the  original  papule  was  developed  round  the  mouth  of  a  llti^ 
sac,  or  else  round  that  of  a  sweat-gland,  either  of  which  structures  nuy 
afterwards  form  a  retinaculum,  tying  down  the  roof  of  the  vesicle  in  the 
middle.     Rindfleisch  gives  a  drawing  of  a  preparation  in  which  a  sudoiv 
parous  duct  is  plainly  seen  in  this  relation  to  the  pock,  and  he  says  tiat 
he  has  many  such  specimens  in  his  possession.     However,  it  would  eeoi 
that  this  explanation  is  not  always  applicable,  since  the  pock  does  nok 
l}ear  a  constant  relation  to  any  of  the  canals  which  traverse  the  cutick. 
In  all  probability  a  similar  function  may  be  discharged  by  one  of  tlie  '^ 
numerous  bands  which  cross  the  upper  part  of  every  vesicle  in  a  direction  ^2 
more  or  less  vertical,  dividing  it  into  a  number  of  separate  chambers.    Tliii  9 
loculated  character  of  the  pock  attracted  notice  long  before  its  structure  ^ 
was  understood ;  it  explains  why  only  a  small  part  of  the  fluid  is  evacuated  T 
when  a  needle  is  introduced  into  the  roof  at  a  single  spot.     As  Auspiti  and   \ 
Basch  showed,  the  septa  are  formed  out  of  the  original  cells  of  the  rete    ] 
mucosum,  small  bundles  of  which  cohere  together,  and  become  stretched    \ 
out  into  filaments  and  bands  as  the  exudation  accumulates  around  theoL 
In  this  fluid  leucocytes  are  present  in  small  numbers  from  the  first ;  they 
go    on    increasing,    and    thus    transparent    serum    gradually    passes    into 
opaque  pus;  the  change  is  complete  in  about  six  or  seven  days  from  tlie 
first  appearance  of  the  papule, — ^that  is  by  the  ninth  or  tenth  day  of  tlie 
disease.      The   pustule,   when   fully   formed,   is   often   hemispherical,   the 
umbilicus  having  disappeared  in  consequence  of  the  rupture  of  the  retina- 
culum which  formed  it. 

While  the  roof  and  cavities  of  the  pock  are  thus  being  developed,  changes 
are  going  on  in  its  floor,  which  consists  of  the  papillary  layer  of  the  cutia^ 
with  at  least  the  lowest  cylindrical  stratum  of  the  rete  Malpighii.  Whether 
a  swollen  state  of  the  papillae  has  any  share  in  the  formation  of  the  original 
papule  appears  to  be  doubtful,  but  there  is  no  doubt  that  its  rednen 
is  due  to  their  hypersemia ;  and  (according  to  Barensprung)  this  extends 
down  through  the  whole  thickness  of  the  skin.  The  exudation  which  ^\}n 
the  vesicle,  and  afterwards  the  pustule,  is  derived  from  these  vascular  tissues. 
But  Curschmann  says  that,  so  far  from  the  papilln  being  always  enlarged 
at  this  stage,  they  are  often  rather  flattened  by  the  pressure  to  which  they 

•  Among  thirty-eight  cases  of  Variola  recorded  by  Dr  Bichard  Morton  in  th«  city  of 
London  two  hnndred  years  ago  (1670-94)  the  ernptinn  appeared  on  Uie  third  day  ia 
twenty -six,  on  the  fonrth  in  seven,  and  on  the  second  in  fire. 
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•re  subjected.  In  some  cases,  however,  they  become  the  seat  of  an  infiltra- 
tioa  of  leucocytes,  which  is  so  intense  that  it  obliterates  their  blood-vessels, 
tad,  indeed,  destroys  their  structure  completely,  converting  them  into  a 
vhite  or  ash-grey  substance.  Grerman  histologists,  in  accordance  with  their 
oaoal  terminology,  describe  this  form  of  pock  as  diphtheritic  {vide  supra, 
jk  53).  The  contrast  is  the  greater  because  the  surrounding  skin  is  of 
a  bright  red  colour  for  a  considerable  distance,  making  what  is  termed 
the  fuUo  or  areola.  The  infiltration  of  leucocytes  into  the  floor  of  the 
diphtheritic  pock  may  extend  to  a  varying  deptb  in  the  derma,  or  even 
through  it  into  the  looser  tissue  beneath.  Rindfleisch  gives  a  drawing  from 
an  injected  preparation,  in  which  the  affected  area  had  failed  to  receive 
any  of  the  colouring  matter,  showing  that  its  vessels  were  no  longer  per- 
meable. 

Many  of  the  pustules  of  smallpox  undergo  destruction  almost  as  soon 
M  they  are  fully  formed.     They  break,  or  are  ruptured,  giving  exit  to  a 
boney-like  matter,  which  collects  in  drops  upon  the  face  or  other  exposed 
parts  of  the  patient's  skin,  and  saturates  his  shirt,  his  pillow,  and  his  sheets. 
Others,  however,  remain  iminjured,  and  ultimately  dry  up  without  dis- 
duurging  their  contents.     First  a  yellow-brown  spot  appears  in  the  roof  of 
the  pock ;  this  sinks  in,  so  as  somewhat  to  resemble  the  earlier  umbilicus ; 
gradually  it  enlarges  and  extends  to  the  periphery.     The  process  of  desic- 
ettion,  both  in  ruptured  pustules  and  in  those  which  are  entire,  begins 
about  eight  or  nine  days  after  their  first  appearance  in  a  papular  form. 
The  crusts  vary  in  colour  from  yellow  to  brown,  or  even  black,  as  more  or 
kn  blood  is  mixed  with  the  pus  of  which  they  are  formed.     It  is  now  that 
the  extent  to  which  the  papillary  layer  of  the  true  skin  has  been  involved  in 
the  inflammation  becomes  important.     If  it  has  escaped,  the  crusts  fall  off 
in  four  or  five  days  (about  the  fifteenth  or  sixtenth  day  of  the  disease), 
leaving  purple-red  stains,  but  little  or  no  permanent  cicatrisation.     But  if 
puB-oells  have  infiltrated  the  papillae,  4r  the  whole  thickness  of  the  skin, 
these  structures,  to  whatever  depth  they  may  have  been  affected,  slough 
away  and  become  detached  as  shreds,  adhering  to  the  under  surface  of  the 
crosta.      Their   separation   takes   longer,    and   may   not   begin   until   the 
eighteenth  or  twentieth  day.     Moreover,  when  it  occurs,  granulating  sur- 
faces are  exposed  which  may  take  a  considerable  time  to  heal.     The  result- 
ing cicatrices  are  for  a  time  of  a  brown  colour,  but  ultimately  they  become 
whiter  than  the  skin  aroimd  them.     They  may  either  be  so  faint  as  to  be 
Bcaroely  perceptible,  or  more  or  less  deep  and  pitted ;  and  it  may  be  only 
months  after  recovery  that  they  become  depressed  to  the  full  extent.     (See 
models  in  the  Guy's  Hospital  Museum,  Nos.  12 — 18.) 

DiitribuUon, — ^The  exanthem  of  variola  appears  first  upon  the  face  and 
■oalp,  especially  on  the  forehead  and  about  the  eyes,  the  nose,  and  the 
upper  lip.  A  few  hours  afterwards  it  is  to  be  seen  upon  the  trunk  and 
^e  arms.  Marson  mentions  the  wrists  as  among  the  earliest  parts  affected, 
and  says  that  on  the  legs  and  the  feet  it  is  generally  two  days  later  than 
elaewhere.  He  also  lays  stress  on  the  fact  that  the  papules  come  out  "  in  I 
threes  and  fives,  forming  crescents,"  or  even  a  complete  circle  if  two 
eresoents  happen  to  coalesce.  During  the  first  day  or  two  fresh  spots  keep  ' 
^ppearingy  even  on  those  parts  which  are  already  more  or  less  thickly 
corered;  but  by  the  end  of  this  time  the  eruption  is  complete,  for  even 
if  a  few  more  ^ould  aft«*wards  show  themselves  they  soon  abort  and  die 
awaj.     A  curious  circumstance  is  that  smallpox  specially  affects  any  parts 
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\  of  the  skin  which  may  happen  to  have  been  recently  irritated  ;  the  red 
patch  from  a  mustard  plaster  applied  during  the  incubation  or  shortly 
before  will  present  many  more  pocks  than  the  regions  adjacent. 

Certain  mucous  membranes  take  part  in  the  eruption  of  smallpox,  but 
not  in  quite  the  same  way  as  the  skin.  There  first  appear  raised  8pot% 
whitish  or  grey  in  colour,  contrasting  with  the  reddened  state  of  the  surface 
around  them;  and  they  quickly  pass  into  excoriations.  They  are  M>me* 
times  present  in  large  numbers  on  the  inner  side  of  the  lips  and  of  the 
oheeks ;  sometimes  they  affect  the  tonsils  and  the  palate,  which  may  become 
greatly  swollen  and  the  seat  of  deep  phlegmonous  inflammation,  ending  in 
abscess.  The  tongue  very  seldom  presents  aiiy  trace«  of  vesicles,  but  ii 
sometimes  much  swollen,  protruding  from  the  mouth,  and  rendering  the 
patient  unable  to  close  his  jaws.  The  air-passages  are  said  to  show  more  or 
less  distinct  pustules  as  low  as  the  bifurcation  of  the  trachea,  or  even 
(according  to  Wagner)  down  to  bronchia  of  the  second  or  third  order; 
there  may  also  be  deep  ulcers  in  the  larynx,  with  perichondritis  and  necroiii 
of  cartilages,  and  oedema  of  the  epiglottidean  folds.  In  the  alimentarr 
canal  nothing  resembling  a  pock  can  be  seen  below  the  upper  part  of  the 
oesophagus,  except  perhaps  in  the  rectum  close  to  the  anus,  or  at  the 
entrance  of  the  vagina.  Marson  speaks  of  twenty-six  cases  at  the  Smallpox 
Hospital,  out  of  a  total  of  over  fifteen  thousand,  in  which  the  conjunctiva 
showed  a  single  pustule,  generally  between  the  ccwuea  and  the  internal 
canthus.     It  did  not  affect  the  sight  or  lead  to  any  ill  result. 

Varieties  in  the  eruptive  stage. — ^The  severity  of  variola  follows  the 
number  of  the  pustules.  When  they  are  so  crowded  that  they  run  together 
the  disease  is  said  to  be  confluent.  This  may  either  be  the  case  over  the 
whole  of  the  body,  or  only  over  certain  part*  of  it,  or  on  the  face  idone, 
for  the  eruption  is  never  more  abundant  than  on  the  face. 

If  the  pustules  remain  everywhere  distinct  from  one  another  the  f^mall* 
pox  is  described  as  discrete.  Between  the  two  forms  the  state  of  the 
face  decides,  and  there  is  seldom  any  diffioulty  in  calling  a  case  either 
confluent  or  discrete. 

In  discrete,  as  well  as  in  confluent  smallpox,  the  pustules  run  through 
all  their  stages.  But  there  is  a  third  variety,  made  up  partly  of  dis- 
crete and  partly  of  confluent  cases,  which  is  characterised  by  the  prema- 
ture subsidence  or  abortion  of  the  eruption.  For  this,  unfortunately,  there 
is  no  received  name.  German  writers*  describe  it  as  **  varioloid,*'  a 
word  etymologically  misleading  as  well  as  barbarous ;  since  it  is  not  ''  like 
variola,"  but  is  true,  though  modified  variola,  and  capable  of  generating  the 
severer  forms  of  contagion.  In  this  country  it  is  generally  termed  modified 
smallpox,  because  it  is  seldom  seen  except  in  persons  who  have  been 
vaccinated.  But  variola  occasionally  passes  off  in  the  same  manner  in  a 
patient  who  is  unprotected  by  previous  variola  or  vaooinia.t 

*  Strictly  speaking,  I  think  that  this  is  not  quite  correct.  It  is  true  that  German 
writers  give  variola  modificata  seu  mitigafa  rs  a  synonym  for  their  *'  varioloit  ;'*  bat  in 
practice  they  confine  the  use  of  the  iRtter  term  to  cases  of  a  certain  moderate  degree  of 
severity,  and  apply  it  to  all  such  cases,  whatever  may  he  the  coarse  of  the  individaal  poe* 
tales.  Thus  Carschmann  speaks  of  varioloU  as  sometimes  leading  to  destruction  of  the 
papilU  and  to  the  formation  of  deep  cicatrices,  "so  that  what  distinfroishes  the  case  from 
one  of  variola  vera  is  merely  the  very  much  smaller  number  of  pustules."  We  should  call 
such  a  case  one  of  very  mild  discrete  wiimodified  smallpox.  On  the  other  hand,  I  do  not 
find  Qerman  writers  mentioning  under  varioloia  the  examples  of  modified  confiuent  small- 
pox  which  will  presently  be  described. — C.  H.  F. 

t  Abortive  emallpox  would  perhaps  be  a  better  term. 
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1.  DijscreU  smallpox. — The  eruption  presents  the  charaoters  which  have 
.  described  in  the  individual  pustules.     Its  amount  varies  greatly,  from 

»  few  spots  that  can  almost  be  counted  on  the  fingers  up  to  many  thou- 
At  the  time  when  they  are  acquiring  their  areola  there  is  often  a 
eaisiderable  degree  of  swelling  of  the  surrounding  parts,  especially  where 
ths  Mibcutaneoufl  tissue  is  loose.  Three  or  four  pustules  upon  the  eyelids 
ay  cause  them  to  be  puffed  out  like  bladders,  so  that  on  the  ninth  and 
tmih.  days  the  patient  may  be  unable  to  open  his  eyes.  Trousseau  cites  a 
of  Van  Swieten's  in  which  a  single  pustule  on  the  prepuce  produced 
phimosis  and  great  difficulty  in  micturition.  He  also  remarks  that  the 
•bKnoe  of  a  corresponding  degree  of  tumefaction  of  the  rest  of  the  face 
fttders  the  swelling  of  the  eyelids  more  conspicuous  in  some  cases  of 
dlKrete  smallpox  than  in  the  confluent  variety  of  the  disease. 

As  regards  the  general  symptoms  of  discrete  smallpox,  the  first  thing  to 
ht  noticed  is  that  as  soon  as  the  eruption  has  fairly  begun  to  develop  itself, 
tte  fever  which  has  existed  during  the  initial  stage  subsides,  and  the  tem- 
perature falls  within  thirty-six  hours  to  normal,  or  even  lower.     Its  decline 
ii  not  always  quite  continuous,   being  perhaps  interrupted  by  a  slight 
effoing  exacerbation.     At  the  same  time  the  pain  in  the  back  and  the 
Mimen  disappear,  and  the  patient  often  feels  perfectly  well,  with  as  good 
IB  appetite  as  when  in  health.     This  lull  in  the  symptoms  commonly  lasts 
lor  three  days ;  at  the  end  of  it  he  is,  in  all  cases  except  those  in  which 
there  are  but  very  few  pustules,  again  attacked  with  shivering  and  with 
febrile  disturbance,  which  is  known  as  the  iecondary  fever,  or  the  suppura^ 
the  fevtr^   or   the   fever   of  maturoHon,     The   pyrexia   is   generally   re- 
mittent in  type,  the  daily  variations  amounting  to  one  or  two  degrees 
Fmhr.     The  height  to  which  the  thermometer  now  rises  varies  with  the 
extent  of  the  inflammation  in  the  cutaneous  tissues,  and  therefore  roughly 
with  the  number  of  the  pustules ;  even  in  severe  cases  it  is  seldom  above 
102O  or  1030.     The  pulse  is  quickened,  being  at  from  110  to  120.     The 
patient   at   the   same   time   complains   of   headache,    and    is  restless  and 
deepless.     He  is  not  unfrequently  delirious,   especially  during  the  first 
night  or  two. 

It  must  not  be  supposed  that  discrete  smallpox  is  always  unattended 
with  danger.  Trousseau  relates  the  case  of  a  girl,  aged  twenty-one,  who 
bad  passed  through  a  remarkably  mild  attack,  but  who  was  one  evening 
■oddenly  seized  with  cerebral  symptoms  and  difficulty  of  breathing,  and  in 
an  ho«ir  she  was  dead ;  and  he  remarks  that  when  this  form  of  the  disease 
does  prove  fatal,  death  occurs  at  an  .earlier  date  than  in  the  confluent  form 
— namely,  about  the  eighth  or  the  ninth  day.  In  ordinary  cases  of  discrete 
smallpox  the  fever  lasts  about  three  weeks,  or  even  less,  and  the  crusts 
have  fallen  by  the  time  that  normal  temperature  is  regained. 

2.  Confluent  itnallpox. — ^The  eruption  fails  to  present  its  typical  charac- 
ters long  b^ore  actual  fusion  of  the  pustules  has  taken  place.  Even  before 
say  definite  papules  can  be  recognised  there  is  often  a  diffused  redness  of  the 
Isee,  whidi  in  itself  could  hardly  be  distinguished  from  the  rash  of  measles. 
Watson  mentions  a  case  in  which  the  appearances  of  urticaria,  with  its 
duyraeleristic  sensations,  were  at  the  outset  so  intermingled  with  the 
pspnles  of  variola  that  for  twenty-four  hours  he  doubted  which  of  the  two 
diseases  was  developing  itself;  and  in  other  instances  smallpox  has  been 
mistaken  for  erysipelas.  Trousseau  remarks  that  even  where  there  are,  in 
{set,  multitudes  of  papules,  the  complete  absence  of  intervals  between  them 
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may  render  one  ahnost  tuiable  to  detect  any  uneTennees  of  the  Burface  by 

paasing  the  hand  over  the  patient's  forehead  or  cheek.     The  papules  are 

always  smaller  than  in  the  discrete  form,  and  very  early  a  milky  fluid 

coUectB  in  their  summits,  giving  rise  to  minute  flat  vesicles.     The  whole 

of  the  face  has  then  a  whitish-yellow  colour,  and  its  appearance  is  exaotly 

like  that  of  a  mask  of  parchment,  to  which  Morton,  in  his  *  PyretologU ' 

(1718,  Case  mviii),  long  ago  compared  it.     By  this  time,  however,  there  is 

already  considerable  swelling,  and  it  goes  on  increaaing  up  to  the  ninth 

day  of  the  diseasev  until  the  features  are  so  altered  that  it  is  impoaaible 

to  recognise  the  patient.     The  parts  about  the  ears  and  the  aides  oi  the 

.  neck  become  enormously  bloated,  and  the  eyelids  ciuan«>t  bo  opened.     Thi* 

I  condition  is  very  painful,  and  the  scalp  is  often  so  tender  that  the  pressure 

I  of  the  head  upon  the  pillow  can  hardly  be  borne.       (See  models  in  Guy's 

Hospital  Museum,  19 — 22 J) 

Somewhat  later,  about  the  eleventh  or  twelfth  day,  the  hands  and  the 
feet  beoome  red,  swollen,  and  painful.  Trousseau,  following  certain  of  the 
old  writers,  attached  a  high  prognostic  value  to  this  symptom ;  according 
to  him  its  absence  in  confluent  variola  is  almost  always  followed  by 
death. 

The  mucous  membranes  generally  suffer  severely  in  confluent  smallpox. 
Laryngitis  often  renders  the  votc^  hoarse,  and  sometimes  causes  u  sudden 
and  fatal  fit  of  suffocation.  Trousseau  mentions  three  casea  of  this  kind, 
in  each  of  which  death  occurred  unexpectedly  on  the  eighth  day  of  an 
illness  that  had  previously  nin  a  normal  course. 

Another  complication,  perhaps  due  to  extension  of  inflammation  to  the 
parotid  gland,  is  salivaiion.  Trousseau  speaks  of  this  as  a  characteristic 
feature  of  confluent  smallpox.  It  begins,  he  says,  about  the  fourth  or  fifth 
day,  and  goes  on  increasing  until  by  the  ninth  or  the  tenth  day  one  or  two 
quarts  may  run  from  the  patient's  mouth  within  the  twenty-ffmr  lionrR, 
Even  during  sleep  there  is  a  constant  flow  of  saliva. 

Again,  ophthalmia  is  of  frequent  occurrence,  which  (unlike  the  uarmii 
discrete  pustules  of  the  conjunctivse)  is  often  attended  with  sloughing 
the  cornea,  and  lends  to  permanent  blindness. 

From  the  very  commencement  of  the  eruptive  period,  the  general 
symptoms  of  confluent  smallpox  run  a  course  which  differs  from  that  el 
the  discrete  form  of  the  disease.  Instead  of  the  temperature  falUng  when 
the  papules  come  out,  it  remains  at  103^  or  104^.  There  is  often  violent 
delirium^  even  during  the  daytime.  It  may  be  quite  impossible  to  keep 
the  patient  in  bed,  except  by  tying  him  down  with  a  folded  sheet  across 
the  cheat.  If  free,  he  must  be  most  carefuUy  watched,  or  he  is  very  likely 
to  tlunow  himself  out  of  a  window  or  over  the  st-airs.  In  those  who  have 
been  intemperate  the  nervous  disturbance  often  assumes  the  form  of 
delirium  tremens. 

ConvuUion$  are  a  frequent  and  often  a  very  grave  complication. 

Retching  and  vomiting  sometimes  run  on  throughout  this  period  of  the 
disease ;  and  dtarrhct^a  is  obstinate  and  troublesome.  The  urine  contaiitt 
albtmien  in  a  lai^  number  of  cases. 

When  suppuration  is  established,  there  is  a  further  rise  of  temperature, 
the  secondctry  fever.  It  rises  higher  than  in  discrete  smallpox,  although, 
from  the  patient's  previous  state,  this  fever  of  maturation  is  lesa  con- 
spicuous. 

The  secondary  fever  is  the  most  dangerous  period  of  variola.     Few 
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patients  die  before  the  eleventh  day ;  the  most  fatal  days  are  the  twelfth,  ' 
tke  thirteenth,  and  the  fourteenth*  Towards  the  laet  there  is  generally 
ooma  ;  sometimes  hyperpyrexia  is  present,  as  in  a  case  of  which  Wunderlioh 
giTea  a  chart,  and  in  which,  before  its  termination  on  the  eleventh  day,  the 
thermometer  registered  109^.  In  many  instances  the  immediate  cause  of 
death  is  bronchitis,  pneumonia,  pleurisy,  or  pericarditis.  Even  under  the 
most  favourable  circumstances  the  fever  runs  on  for  at  least  ten  days 
longer.  Not  infrequently,  during  the  third  week,  the  patient  falls  into  a 
typhoid  condition^  with  sordes,  a  dry  brown  tongue,  muttering  delirium, 
and  Bubsultus ;  and  these  symptoms  are  justly  regarded  with  dread. 

When  recovery   is  to   take   place,   whether  from   the   di&erete  or  the 
ccmfluent  form  of  the  disease,  the  redness  and  the  swelling  of  the  face 
subside*  as  the  pustules  undergo  conversion  into  crusts.     The  pain  from 
whidi  the  patient  has  been  suffering  passes  off,  but  only  to  be  followed  by 
the  mof^t  int43lerttble  itching.     His  fever  also  declines  more  or  less  rapidly, 
being  now  proportionate  to  the  amount  of  inflammatory  action  still  going 
on*     He  regains  his  appetite,  and  becomes  once  more  able  to  sleep.     He 
opens  his  eyes,  and  gradually  his  feMures  begin  to  reaesume  their  natural 
outlines.     At  the  time  when  the  crusts  are  falling  off,  or  a  little  later,  he  . 
generally  loses  almost  ail  his  hair,  and  if  the  deeper  layers  of  the  skin  of  • 
the  scalp  have  been  involved   in  the   morbid   pi-ix^sses  there   i»  always  ' 
reason  to  fear  that  permanent  atrophy  of  the  hair-sacs  may  result. 

The  confluent  variety  of  smallpox  usually  lasts  about  four  weeks  before 
the  fever  subsides. 

3.  A  minor  variety  of  smallpox,  which  sometimes  occurs  in  confluent  cases, 
is  characterised  by  the  occurrence  of  haemorrhage  into  the  pustules.  This 
must  not  be  confounded  with  the  *'  htemorrhagic  variola,*'  which  proves 
fatal  at  an  early  period  before  the  proper  exanthem  has  come  out  (iuprOt 
p.  191).  By  way  of  distinction  Cursohmann  chills  it  variola  hminorrhagica 
pu$tuiom.  As  a  rule,  those  pustides  which  are  seated  upon  the  lower  limbs 
are  the  first  to  show  a  purple  colour.  Bleeding  presently  takes  place  from 
the  DOse,  kidneys,  intestines,  and  other  mucous  surfaces.  In  women 
meiiatruation  set*  in,  or  ab<>rtion  occurs  if  they  are  firegnant.  The  gums 
become  spongy  and  ble^,  as  in  scorbutus :  the  fauces  show  a  sloughint? 
**  diphtheritic  **  affection,  which  is  attended  with  a  terrible  foetor.  The 
ooaftttutional  symptoms  are  in  most  respects  severe;  but  although  the 
poise  is  very  rapid  the  temperature  during  the  eruptive  stage  is  seldom 
above  102^,  and  it  not  rarely  falls  to  95^,  or  even  lower,  before  the  patient's 
death.  Cur^chmann  says  that  this  variety  of  smallpox  occurs  chiefly  in 
pertODS  over  forty  years  of  age,  and  in  such  as  were  previously  out  of 
holth.  He  describes  it  as  being  almost  always  fatal ;  but  remarks  that 
in  patients  who  have,  in  their  delirium^  got  out  of  bed  and  walked  about 
doriiig  the  early  part  of  the  eruptive  stage,  the  pustules  on  the  legs  may 
become  filled  with  blood,  without  the  case  being  particularly  serious.  A 
lew  petechije  on  any  part  of  the  surface  are  not  a  dangerous  symptom. 

4.  Another  very  rare  and  fatal  variety  of  the  smallpox  exanthem  in  which 
thi*  puflt tiles  ore  confluent  in  separate  patches  was  described  by  Marson 
as  €Grymbme,  His  account  of  it  will  be  found  in  Reynolds*  *  System  of 
Medicine/  but  no  one  appears  to  have  confirmed  his  observations  except 
Ih  CoDolly.  who  figured  a  case  in  the  Hardwicke  Hospital  at  Dublin  (quoted 
by  I>r  Moore). 

41.  Modified  itmaiipox, — The  course  of  the  eruption  is  much  less  regular 
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in  properly  vaccinated  persons  than  in  the  ordinary  disease,  whether  dis- 
crete or  confluent.     During  the  initial  stage  no  distinction  can  be  dnmm     ^ 
between  it  and  them ;  for  though  there  is  a  large  proportion  of  cases  a 
which  that  stage  is  but  little  marked,  in  some  instances  it  lasts  the  unit 
time,  and  is  attended  with  severe  symptoms.     When  the  papules  are  seei. 
they  may  appear  on  the  trunk  or  limbs  before  there  are  any  on  the  het^      ; 
and  with  the  ezanthem  the  temperature  falls,  as  in  unmodified  diwnte     i 
variola — but  with  greater  rapidity,  and  without  any  interruption  in  iti     f 
downward  path,  so  that  in  less  than  twenty-four  hours  it  is  normal.  ^ 

It  is  thus  evident  that  no  definite  period  can  be  fixed  at  which  tht  | 
modified  character  of  a  given  case  of  smallpox  first  becomes  apparent  j. 
Sometimes  the  eruption  dies  away  before  it  has  passed  out  of  the  papular  ^ 
stage.  Sometimes  the  papules  undergo  a  partial  conversion  into  vesieh^  | 
which  then  rapidly  dry  up.  A  special  modification  of  this  variety  of  the 
affection  has  long  been  known  as  the  '*  horn-pox  "  (variola  verrucosa) ;  bol 
writers  by  no  means  agree  in  their  descriptions  of  it,  for  while  Trouaeeei 
speaks  of  the  vesicles  as  drying  up  and  leaving  in  their  places  small,  hai^ 
corneous  projections,  which  fall  by  a  sort  of  desquamation  between  the    ^ 


tenth  and  the  fifteenth  days,  Curschmann  says  that  after  the  scabs 
become  detached,  the  solid  bases  of  the  pocks  remain  for  a  considersUa    rl 
time  as  warty  elevations,  especially  on  the  face. 

Again,  in  yet  other  cases  of  modified  smallpox,  the  vesicles  pass  oim 
into  pustules^    The  change  then  appears  to  take  place  unusually  rapidly^ 
and  the  pustules  themselves  are  often  extremely  small,  and  probably  nen^stf 
reach  so  great  a  size  as  that  to  which  they  may  attain  in  the  unmodificg^ 
forms  of  the  disease. 

Lastly,  even  confluent  smallpox  may  occasionally  run  its  normal  cour^^^ 
for  ten  or  twelve  days,  and  then  suddenly  subside,  so  that  the  case  must  li^  '* 
referred  to  the  form  of  the  disease  which  has  been  modified  by  vacoin^^ 
tion. 

Complications  and  results, — The  complications  of  smallpox  are  numerou^^ 
and  in  unmodified  cases  are*  almost  constant.     Bronchitis  is  frequent,  mad 
often  attended  with  lobular  pneumonia ;  pleurisy,  when  it  occurs,  is  apt  tc7 
lead  to  empyema ;  and  oedema  of  the  larynx  from  ulceration  and  necrosis  0/ 
the  arytenoid  cartilages  has  occasionally  proved  fatal.    Salivation  is  frequent 
and    distressing.      The   febrile   albuminuria   rarely   leads   to    subsequent 
nephritis.     Diphtheria  is  a  dangerous  complication  and  not  a  very  rare 
one. 

The  sequclccy  beside  the  pitting,  are  chiefly  various  forms  of  local  sup- 
puration, like  those  which  follow  enteric  and  scariet  fevers:  abscesses  in 
the  skin  and  lymph-glands,  furunculi  and  ecthyma,  t3rmpanitis  and  otor- 
rhoea,  local  gangrene  and  phlegmonous  erysipelas.  In  severe  cases  tlie 
cornea  may  ulcerate,  and  the  eye  be  lost,  but  happily  these  events,  formerly 
common,  are  now  become  rare. 

Convalescence  is  usually  rapid,  and  the  health  and  strength  are  not  im- 
paired as  after  enteric  fever. 

Infection  lasts  until  the  last  scabs  have  been  shed. 

The  protection  afforded  by  smallpox  is  probably  the  most  complete 
known.  Relapses  never  follow,  and  although  second  attacks  undoubtedly 
occur,  they  are  more  rare  than  in  the  case  of  typhus,  measles.,  or  scarla- 
tina. 
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Poft'inorfeni  anatomy. — The  marks  of  tlie  characteristic  exanthem 
ire  found  on  the  skin  and  the  mucous  membrane  of  the  mouth,  phar3mx, 
and  oesophagus,  of  the  nasal  passages,  larynx,  and  trachea.  There  is 
ihr&js  evidence  of  bronchitis,  and  often  of  broncho-pneumonia.  In 
b«morrhagic  cases  mucoid  and  subserous  extravasations  are  found. 

In  the  pustules  staphylococci  are  present,  but  no  specific  microbes; 
|ffobably  there  is,  as  in  severe  enteric  fever  and  scarlatina,  ordinary  sup- 
purative infection  in  addition  to  that  of  the  specific  contagion. 

Diagnosis, — Smallpox  in  its  natural  form  can  scarcely  be  confounded 
vith  any  other  disease.  The  vomiting  and  backache  of  its  advent,  the 
high  fever,  the  constant  exanthem,  with  its  pustules  and  secondary  fever, 
are  too  striking  to  be  overlooked.  But  it  is  as  modified  by  vaccination 
that  variola  meets  us  in  civilised  countries,  and  then  it  is  sometimes  over- 
looked, or  supposed  to  be  present  when  it  is  not. 

The  possibility  of  its  presence  should  be  considered  in  every  case  of 
lumbago  with  fever,  of  vomiting  with  fever,  and  of  fever  with  a  roseolous 
nah.  The  vaccination  marks  on  the  arms  should  be  looked  for,  and  if 
absent  or  imperfect  the  case  should  be  isolated  at  once.  A  severe  attack  of 
influenza  may  simulate  smallpox  for  the  first  day  or  two.  The  "  triangular 
raah  *'  of  Hebra  is  characteristic,  but  a  more  general  prodromal  rash  may 
memble  that  of  measles  (except  in  not  affecting  the  face  so  much)  or  that 
of  scarlatina.  When  the  characteristic  papular  exanthem  follows  on  the 
third  day  the  diagnosis  of  variola  is  usually  plain,  when  none  occurs  on 
the  fourth  day  it  is  certainly  disproved.  Hcemorrhagic  variola  may  be  easily 
confounded  with  purpura,  or  rather  it  is  purpura,  but  secondary  to  a  specific 
ferer;  and  in  the  absence  of  local  inflammation  this  can  only  point  to 
Ttfiola,  to  scarlatina,  or  to  typhus. 

Often,  however,  a  case  is  not  seen  until  the  papules  have  developed  into 
pustules  and  the  history  is  not  available,  or,  as  once  happened  to  the  writer, 
ii  designedly  distorted.  The  diagnosis  of  smallpox  then  rests  on  the  distri- 
bution of  the  pustules  and  the  character  of  the  fever.  No  one  could 
mistake  variola  for  acne  unless  totally  ignorant  of  both ;  but  it  has  been 
aod  probably  will  be  mistaken  for  secondary  syphilis  and  for  chioken-pox. 
Special  points  of  diagnosis  will  be  again  considered  under  Varicella,  Typhus, 
and  Syphilis. 

Mnrtality. — Between  ten  and  twenty  about  25  per  cent,  of  improtected 
cases  are  fatal.  More  than  half  the  unvaccinated  patients  a]30ve  thirty 
Tears  old  die,  and  of  those  above  sixty  nearly  80  per  cent.  To  children 
under  five  smallpox  is  as  fatal  as  to  adults  between  thirty  and  forty ;  about 
half  of  those  who  are  attacked  die. 

Among  sixty-seven  cases  recorded  by  Morton  in  Queen  Anne's  reign 
(before  inoculation  or  vaccination  were  known),  all  but  two  being  under 
thirty  years  of  age,  thirty-eight  recovered  and  twenty-nine  died — a  mor- 
tality of  43  per  cent.  Of  four  cases  complicated  by*abortion  only  two  were 
fatal 

Prognosis, — ^The  points  upon  which  this  depends  have  been  already  indi- 
cated.    They  are,  first,  the  number  and  quality  of  vaccination  marks.     The 
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hundred;  where  three  equally  good  were  found,  less  than  1  per  cent; 
where  three  indifferent  marks,  more  than  3  per  cent.  Two  good  mirki 
kept  the  mortality  down  to  2*3  per  cent.,  two  poor  ones  only  to  8  per  cent 
With  one  good  mark,  less  than  4  per  cent,  of  the  patients  died,  and  witb 
one  indifferent  mark  nearly  12  per  cent.  At  the  same  hospital  the  m(«w 
tality  among  unvaccinated  patients  generally  was  37  per  cent.  (Marson).     ^ 

In  Dr  Collie's  book  on  Fevers  will  be  found  a  series  of  tables  (pp.  174-9)    ^ 
showing  the  effect  of  vaccination  in  diminishing  the  mortality  of  variola 
in  young  and  old  patients  in  the  epidemics  of  1871  and  1881.     These  con- 
firm the  results  of  Marson. 

The  second  indication  for  prognosis  is  the  abundance  of  the  exanthem, 
Marson's  statistics  give  the  mortality  among  2654  of  unvaccinated  patienti 
as  4  per  cent,  in  cases  of  discrete  variola;  8  per  cent,  in  cases  of  aemi- 
confluent,  including  coherent,  variola ;  and  50  per  cent,  in  cases  of  confluent  ^ 
variola.  A  purpuric  eruption  is  of  serious  omen — most  so  when  it  precedei 
the  true  exanthem ;  haemorrhagic  pustular  smallpox  is  also  dangerous,  but 
not  80  dangerous  as  haemorrhage  in  the  papular  or  vesicular  stage. 

The  most  favourable  age  is  from  seven  or  eight  to  twenty.    Above  thirty 
the  prognosis  is  grave,  and  above  fifty  almost  hopeless. 

Intemperance,  delirium,  convulsions,  and  want  of  sleep  are  indicative 
of  danger. 

Pregnancy  is  a  very  serious  complication  ;  abortion  usually  takes  pUc^^^i 
and  the  mother  dies  soon  after.  Cases,  however,  are  recorded  in  whic^^ 
both  the  mother  and  the  child  have  survived. 


Treatment, — ^There  is  no  special  means  of  curing  smallpox  apart  froc:::^ 
treatment  of  the  fever  and  of  the  local  complications.  The  most  rigi^  > 
isolation  is  of  course  necessary  for  the  sake  of  others,  and  all  who  come  ic:  ^ 
contact  with  the  patient  should  be  revaccinated.  Free  ventilation  and  th»  ^ 
utmost  cleanliness  are  the  first  essentials.  Diarrhoea  should  be  checked^ 
Laudanum  and  morphia  are  extremely  valuable  as  hypnotics.  Ammonia* 
and  senega  are  needed  for  bronchitis,  and  stimulants  during  the  suppurativa 
stage,  especially  when  boils  or  abscesses  appear. 

Constant  watching  is  necessary,  in  order  to  prevent  the  patient  eaci^in^^ 
from  the  sick-room  or  doing  himself  an  injury  in  his  delirium.     But  Dr 
Collie  recommends  that  a  restless  patient  should  be  allowed  to  get  out  o^ 
bed,  and  even  to  sit  by  the  fire,  if  he  persists  in  the  attempt. 

In  order  to  ease  the  irritation  of  the  skin  and  prevent  scratching,  as  well 
as  to  soothe  the  fever,  warm  or  lukewarm  baths  of  about  100^  or  about  85^ 
Fahr.  are  recommended,  followed  by  inunction  with  oil  or  vaseline.  The 
face  should  be  covered  with  a  thick  layer  of  lead  or  zinc  ointment,  and 
the  pustules  should  be  pricked  as  soon  as  formed,  in  order  to  diminish 
scarring. 

The  good  effect  of  ointments,  masks,  and  other  means  of  excluding  light 
has  been  long  recognised  as  the  most  efficient  treatment  to  prevent  deep 
suppuration  and  consequent  disfigurement  from  scars.  The  patient  has 
been  kept  in  a  dark  room  with  the  same  object.  Probably  this  depends  on 
excluding  the  violet  and  ultra-violet  actinic  rays,  the  effect  of  which  in 
producing  dermatitis  and  pigmentation  of  the  skin  is  familiar  to  observant 
Alpine  climbers.  These  effects  have  been  carefully  and  scientifically  investi- 
gated by  Dr  Bowles  (  "  Sunburn  on  the  Alps/'  1888  and  1890,  "  Influence  of 
Light  on  the  Skin.''  *  Brit.  Journ.  of  Derm.,'  vols,  vii  and  ix,  p.  268).     See 


OOW-POX  201 

•lao  an  interesting  paper  by  Dr  Finsen  of  Copenhagen  on  the  "  Treatment 
of  Smallpox  "  by  the  red  rays  of  light,  '  Brit.  Med.  Joum./  December  7th, 
1895,  and  again  in  S^tember  30th,  1899. 

Vaccination  in  unprotected  persons  exposed  to  contagion  is  imperative ; 
and  even  if  performed  after  the  first  symptoms  of  the  disease  have  appeared, 
it  probably  has  some  effect  in  diminishing  its  severity. 

But  the  true  treatment  for  smallpox  is  prophylactic,  not  curative,  and 
vill  next  be  considered. 

Vacoxia. — Syn,  Cow-pox,  Attenuated  Variola. — ^The  terrible  mortality 
from  unmodified  smallpox,  and  the  scarcely  less  terrible  effects  it  left  behind 
—the  scarred  and  hideous  features,  the  sight  impaired  or  lost,  permanent 
dnhiess,  and  other  disastrous  results— can  only  be  appreciated  by  those 
funiliar  with  the  general  as  well  as  the  medical  literature  of  the  last  cen- 
tury. Treatment  of  the  disease  had  been  improved  by  Sydenham,  but  its 
nyages  were  but  little  checked  until  the  introduction  of  the  practice  of 
Inoculation. 

This  has  been  carried  on  in  China  and  India  from  time  immemorial,  but ) 
it  is  not  known  how  it  was  introduced  into  Turkey.  An  account  of  inocula-  • 
tion  as  a  prophylactic  for  ordinary  smallpox  was  first  published  in  the 
'Philosophical  Transactions'  for  1714,  but  it  became  popular  seven  years 
liter  by  means  of  the  letters  and  example  of  Lady  Mary  Wortley  Montagu, 
the  wife  of  the  English  ambassador  at  Constantinople.  By  inoculation  with 
the  lymph  from  a  variolous  vesicle  the  disease  is  reproduced  with  a  shorter 
incubation  period,  with  far  less  severe  symptoms,  and  with  a  far  smaller 
mortality  than  when  contracted  in  the  ordinary  way. 

Variola,  however,  thus  produced  was  still  variola,  and  as  contagious  as 
ever,  so  that  the  effect  of  general  inoculation  was  to  make  oases  of  small- 
pox more  numerous,  though  milder.     Thus,   although  the  mortality  was 
reckoned  at  only  three  in  a  thousand,  the  total  deaths  from  smallpox  were 
increased.     The  Smallpox  and  Inoculation  Hospital  was  founded  in  1746, 
and  inoculation  was  practised  there  down  to  1822,  but  after  1840  it  was 
prohibited  by  Act  of  Parliament.     The  operation  was  performed  in  China 
hj  patting  variolous  crusts  into  the  nostrils,  but  in  Europe  in  exactly  the 
nme  way  as  vaccination,  except  that  the  lymph  was  variolous  instead  of 
Ticcine.* 

The  practice  of  vaccinaUon — ^the  greatest  achievement  of  medicine — was 
the  fruit  of  the  scientific  temper  and  indomitable  perseverance  of  the 
illuBtrious  Edward  Jenner.  He  observed  that  the  milkmaids  in  the  great 
dairy  farms  of  Gloucestershire  were  subject  to  a  particular  eruption  of  the 
fingers,  which  was  derived  from  similar  pustules  on  the  udder  of  cows.  He 
ascertained  the  accuracy  of  a  current  belief  that  those  who  were  so  affected 
did  not  suffer  from  smallpox.f  After  a  long  investigation  he  was  so  satisfied 
of  the  fact  that  in  1798  he  inoculated  a  boy  with  the  matter  from  a  coVs 
odder  (t.  e.  with  the  cow-pox  instead  of  with  smallpox),  and  finding  that 
this  inoculation  was  as  good  a  protection  from  the  dreaded  variola  as  the 
other,  he  made  known  his  discovery.^ 

*  See  an  account  of  inoculation  and  vaccination  in  China  at  the  present  day,  by 
DrCantley  ('  Brit.  Med.  Joum./  Oct.  5th.  1889,  p.  761). 

t  This  had  been  noticed  before  Jenner  by  Benjamin  Jesty,  a  Dorset  farmer,  who 
aetuaOy  vaccinated  himself  and  his  children  in  1774. 

X  *  Inquiry  into  the  Causes  and  Effects  of  the  Variole  Vaccinae,  a  disease  discovered  in 
of  the  wast«m  MmnfiAff  of  England,  particularly  Gloucestershire,  and  known  by  the 
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The  practice  of  inoculation  with  this  **  vaccine  Ijmph  "  rapidly  »pread. 
It  was  adopted  bj  the  best  physicians  abroad  as  well  as  in  England,  and  tke 
process  of  "  vaccination,"  thus  begun,  was  at  last  made  compulsory  in  iD 
civilised  countries.  Vaccination  does  not  absolutely  protect  from  smallpox: 
inoculation  did  not,  and  an  attack  of  smallpox  by  ordinary  contagion  doei 
not  absolutely  protect.  But  variola,  like  other  exaiithems,  protects  in  tlie 
vast  majority  of  cases  against  a  second  attack  ;  inoculated  variola  is  a  miU 
and  comparatively  safe  form  of  the  disease,  and  likewise  protects  from 
further  attacks ;  vaccination  is  a  still  milder  and  perfectly  safe  form  of  the 
disease,  and  likewise  protects  from  future  smallpox. 

The  sta-tistice  given  on  page  200  show  the  truth  of  this  assertion.    It 
is  also  proved  by  the  following  example,  quoted  by  Dr  Eustace  Smith.    Dr 
Gayton  had  1574  children  under  observation  in  the  Smallpox  Hospital  at 
Homerton  (1871-8).     Of  these  211   showed  good  vaccination  marks,  and 
only  one  of  them  died  (0'5  per  cent.)  ;  396  showed  incomplete  vaccinatioa, 
and  39  of  them  died  (10  per  cent.)  ;  179  had  been  ''  vaccinated/*  but  showed 
no  scar,  and  46  of  them  died  (25  per  cent.) ;   while  of  788,  who  unbtp 
pily  had  never  been  vaccinated  at  all,  no  less  than  385  died  (48*8  pe 
cent.). 

Similar  evidence  on  a  large  scale  is  afforded  by  the  compulsory  vaccin.^ 
tion  carried  out  in  the  great  Continental  armies,  by  the  results  in  our  oiv 
army,  in  the  military  school  at  Chelsea,  and  by  observations  in  Sweden,  ■ 
Germany,  in  France,  in  the  United  States,  and  in  India. 

It  is  certain  that  vaccinated  persons  are  to  a  small  extent  liable  to  smtL 
pox,  especially  if  the  scars  are  few  and  slight,  or  if  the  time  since  vaccine 
tion  has  been  very  long.  Efficient  vaccination  is  necessary  to  obtain  th 
full  benefit  of  Jenner's  discovery.  A  second  vaccination  is  desirable  abou 
the  time  of  puberty,  and  repeated  vaccination  is  prudently  submitted  to  b; 
those  who  are  going  into  contact  with  the  disease,  as  doctors  and  nurse 
taking  duty  at  a  smallpox  hospital  or  during  an  epidemic. 

With  delicate  persons  the  local  inflammation  attending  vaccination  ma 
be  severe,  and  cause  some  febrile  action  and  several  days'  discomfort.  Wit 
feeble  infants  the  effects  may  be  more  serious.  And  it  is  now  certain  tha 
vaccination  from  a  syphilitic  child  may  introduce  the  virus  of  syphilis  a 
well  as  that  of  vaccinia,  especially  if  blood  as  well  as  lymph  be  inoculates 
This  is,  however,  an  occurrence  so  excessively  rare  that,  while  every  pr 
caution  is  rightly  taken  against  it  by  choosing  healthy  infants  from  whoi 
to  take  vaccine  lymph,  the  practical  risk  is  infinitesimal. 

A  much  more  common  but  less  certainly  ascertained  drawback  to  vacc 
nation  is  that  the  slight  febrile  disturbance  which  attends  it  may  call  fort 
local  or  general  disorders,  especially  eczema  and  catarrhal  inflammation! 
Swelling  of  the  axillary  lymph-glands  of  the  vaccinated  arm  and  eryth< 
matous  oedema  of  the  arm  itself  are  frequent,  and  sometimes,  especially  i 
adults,  troublesome.  Erysipelas  or  pyaemia  is  a  possible  result,  but  nc 
more  frequent  than  after  any  other  slight  puncture. 

It  has  been  suggested  that  these  drawbacks,  slight  as  they  are,  might  h 
avoided  by  vaccination  direct  from  the  udder  of  a  heifer  affected  wit 
vaccinia  instead  of  from  a  vaccinated  child ;  and  this  plan  has  been  extei 
sively  carried  out.  But  it  has  its  disadvantages.  Tlie  operation  is  lei 
certain  of  success,  the  febrile  disturbance  is  usually  more  marked,  and  tli 
maturation  of  the  pustule  and  falling  of  the  scab  is  oonsiderably  deUyei 
Hence  *'  arm-to-arm  "  vaccination  from  a  healthy  child  to  a  healths  <*liil 
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is  probably  the  best  method,  although  it  is  well,  in  order  to  meet  objec- 
tions, that  calf  lymph  should  also  be  available. 

It  was  not  imtil  1853  that  vaccination  was  made  compulsory  by  Act  of 
Parliament.  Subsequent  Acts  were  passed  in  1867  and  1891.  Too  many 
caws  of  inefficient  vaccination  still  occur ;  and  the  Act  has  imhappily  been 
wmetimea  allowed  to  become  almost  a  dead  letter,  as  in  Leicester  and 
Gloucester.  In  the  latter  city  the  result  was  a  terrible  epidemic  of  unmodi- 
fied smallpox.  But  even  this  did  not  prevent  unscrupulous  agitation 
igainst  the  enforcement  of  vaccination,  and  in  1898  the  Government  was 
obliged,  against  its  judgment,  to  allow  "  conscientious  "  objections  to  the 
practice.  At  the  same  time  certain  changes  in  the  regulations  were  made, 
pirticalarly  transferring  the  place  of  vaccination  from  a  station  to  the 
parents'  house,  and  up  to  the  present  time  (October,  1899)  it  appears  that 
the  nimabers  vaccinated  have  increcised  instead  of  diminished — an  unex- 
pected but  happy  result  so  far. 

Course  of  vaccinia. — ^When  vaccine  lymph  has  been  introduced  into  the 
Ijmphatio  spaces  of  the  skin,  an  incubation  period  of  two  days  follows.    On 
the  third  a  papule  appears,  which  in  two  days  more  becomes  a  vesicle. 
Tovards  the  end  of  the  first  week  a  large  umbilicated  vesicle  has  formed, 
mud  attains  its  full  development  on  the  eighth  day,  when  a  congested  halo 
surrounds  it.     The  lymph  then  becomes  turbid,  and  gradually  dries  up, 
tbe  arec^a  fades  again,  and  by  the  end  of  the  second  week  a  scab  has 
formed.     This  falls  off  about  the  end  of  the  third  week,  and  leaves  a  pitted 
depressed  scar,  at  first  darker  but  finally  whiter  than  the  surrounding  skin. 
3tfeanwhile  slight  pyrexia  has  begun  on  the  fourth  or  fifth  day,  increases  at 
-fclie  beginning  of  the  second  week,  and  falls  with  the  maturation  of  the  pus- 
tule and  the  disappearance  of  the  surrounding  inflammation. 

This  process  is  sometimes  slower,  as  when  the  vaccinated  child  is  already 
Vn  the  incubation  stage  of  another  febrile  disorder  like  measles ;  and  it  is 
sometimes  quicker,  or  otherwise  disturbed,  as  when  the  child  is  already 
affected  by  some  inflammatory  affection  like  eczema. 

The  course  of  a  second  vaccination  is  almost  always  rapid,  and  the 
constitutional  disturbance  usually  greater,  owing  perhaps  to  the  patient's 
lee. 

Occasionally  cases  are  reported  in  which,  beside  the  ordinary  local  effect 
of  Taccination,  a  secondary  generalised  eruption  takes  place  after  a  few 
days,  with  some  fever.  These  rare  cases  are  of  small  practical  but  great 
acientific  interest. 

Nature  of  vaccinia  and  pathology  of  vaccination. — Jenner  himself 
believed  that  cow-pox  was  modified  variola.  This  was  long  disputed,  even 
after  the  experiments  made  by  Mr  Ceeley  (1839)  and  by  Bir  Badcock  (1840), 
bat  more  recent  observations  and  experiments  go  far  to  establish  the 
fact.*  It  is  now  generally  b^ieved  that  variolous  lymph  inoculated  on  a 
cow's  udder  produces  vaodnia ;  this  inoculated  in  a  human  arm  reproduces 
itself  and  protects  fr<Mn  subsequent  vaccination,  as  well  as  from  subsequent 
fmallpox. 

Cows  only  are  subject  to  vaccinia,  because  the  contagion  is  conveyed  to 
them  from  human  variola  in  the  process  of  milking.     The  disease  is  only 

*  The  careful  experiments  carried  out  at  Lyons  by  Chnnveau  threw  fresh  donbt  on  the 

qneitioD.    He  foond  that  inoculation  of  vaccine  lymph  produces  vaccinia  in  the  cow,  and 

tiiat  varioloof  inoculation  produces  variola.      But  the  latter  disease  could  not  be  thus 

propagated,  and  when  both  inoculations  were  made  together  the  variola  died  out,  while  the 

_^^ . .    . 
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derived  by  cattle  from  human  beingii^  and  dies  out  when  not  thus  rein* 
forced*  It  may  also  affect  horses  and  probably  sheep,  though  the  variola 
ovina  ie  in  certain  respects  different.  The  vaccinia  of  oows  is  probably  the 
same  as  one  of  the  diseases  known  aa  the  **  grease ''  in  horaea* 

If,  aa  the  writer  believes,  vaccinia  is  true  variola  modified  by  **  oultiva- 
tion/'  it  furnishes  the  first  and  hitherto  the  most  successful  example  of  the 
method  of  protection  from  specific  diseases  by  previous  inoculation  with  an 
attenuated  virus. 

The  cases  of  generalised  vaeoinia  mentioned  above  (p.  203)  strongly 
confirm  this  view. 

For  further  details  on  the  subject  of  vaccination^  so  interestiug  aa  an 
example  of  scientific  experiment  and  reasoning  applied  to  medicine,  go 
important  in  ita  bearing  on  general  pathology,  and  so  deeply  affecting  the 
lives  and  happiness  of  the  human  race,  the  reader  is  referred  to  Dr  Seaion't 
article  in  Reynolds'  '  System/  and  his  *  Handbook  of  Vaccination '  (1868), 
to  Sir  John  Simon's  Reports  to  the  Privy  Council,  and  to  the  late  Mr 
Ernest  Hart's  excellent  popular  pamphlet. 

The  most  complete  historical  account  of  vaccination  ia  contained  in  Dr 
Crookshank's  two  volumes,  published  in  1889.  Dr  A  eland  has  since  written 
for  the  second  volume  of  Allbutt's  '  System  of  Medicine '  (1897)  a  pains- 
taking and  particular  review  of  the  normal  variations  of  vaccinia  and  it* 
oocaeional  oomplications,  and  Dr  Copeman  a  full  account  of  ita  pathology. 

Perhaps  tlie  most  weighty  confirmation  of  value  of  vaccination  ia  that 
given  by  the  late  Lord  Chancellor  Herschell,  the  chairman  of  the  Royal 
Commission  on  Vaccination,  which  sat  from  1889  to  1896,  who,  after 
hearing  all  that  could  be  objected  by  the  two  or  three  physicians  who 
dissent  from  the  rest  of  the  profession  on  this  subject,  made  a  statement 
which  is  printed  at  length  in  the  '  British  Medical  Journal '  for  May  15thy 
1897,  p.  1247. 

The  broad  facts  on  which  we  may  safely  rest  the  case  for  compulsory" 
vaccinal  if  ►n  in  infancy  and,  if  possible,  reYaooination  at  or  soon  aftei^ 
puberty  may  be  stated  as  follows : 

1.  The  practice  was  introduced  by  a  man  of  science  and  practical  eipe— 
rience  after  adequate  investigation.  It  was  very  properly  criticised^  as- 
well  as  ridiculed,  and  within  a  few  years  was  accepted  by  the  whole  of  the- 
profession  in  this  country. 

2.  It  was  received  with  enthusiasm  throughout  Europe  and  the  ITnited 
States,  and  has  been  introduced  wherever  variola  is  known. 

3.  It  has  stood  the  experience  of  100  years  in  all  climates  and  races. 

4.  It  is  accepted  by  the  most  competent  judges  in  all  civilised  countries. 

5.  It  is  most  successful  where  most  rigidly  enforced,  as  in  the  Germaik 
army,  and  less  so  where  individual  liberty  is  widest,  as  in  England.  The 
epidemic  in  the  town  of  Gloucester  in  1896  was  a  striking  lesson  of  the 
mischief  of  allowing  a  preventable  disease  to  be  freed  from  the  only  known 
means  of  prevention. 

6.  Its  scientific  justification  is  that  similar  inoculations  with  attenuated 
virus  have  since  proved  effectual  in  the  case  of  many  other  diseases. 


VARICELLA 

*'  Each  little  pimple  had  a  tear  in  it 
To  wail  the  faalt  its  rising  did  commit." 

Dbyden. 

Eutcry  of  the  recognition  of  Chicken-pox — Us  distinction  from  Smallpox — 
Incubatiofi  and  onset — Characters  of  the  eruption — Symptoms  and  course — 
Sequelos — A  disease  of  children — Diagnosis — Prognosis  and  tre^ment. 


Sffwrnynu. — ^Variola  crjstallina,  spuria,  volatica,  Variolse  pusillsB  (Heber- 

dea),  the  Chicken-pox. — Fr.  Varioelle. — Germ.  Windpooken,  Wasserpocken. 

31i«  word  varicella  is  evidentlj  intended  as  a  diminutive  of  variola.     The 

rexnacular  name  is  probably  a  corruption  of  chickpease  (French  chiehe^ 

l»miiii  eicer)y  in  allusion  to  the  size  of  the  vesicles. 

Definition, — ^A  specific  infective  disease  with  a  characteristic  ezanthem 
Kzidooorse. 

At  ih»  end  of  the  seventeenth  century,  soon  after  the  final  separation  of 
OAessles  from  smallpox,  English  writers  mention  a  variety  of  the  latter 
diiease  popularly  called  "  chicken-pox.''     The  same  affection  seems  to  have 
"been  described  in  the  sixteenth  century  by  Vidus  Vidius,  and  by  Ingrassias, 
^onder  the  designation  of  ''  Crystalli."     Vogel  (1764)  is  said  to  have  intro- 
duced the  name  Varicella.     In  1730  Fuller  asserted  that  chicken-pox  and 
tBQftllpox  were  really  distinct  diseases ;  but  Heberden,  in  the  first  volume 
of  tlie  '  Medical  Transactions  of  the  CoUege  of  Physicians '  (1767),  fully 
and  condusiv^y  described  the  differences  between  them.    He  also  stated  the 
chief  reason  which  makes  the  recognition  of  chicken-pox  important,  namely, 
tint  those  who  had  it  might  otherwise  be  deceived  into  a  false  security, 
ind  neglect  keeping  out  of  the  way  of  the  smallpox. 

It  WBA  unfortunate  that  some  of  the  earliest  advocates  of  Jenner's 
fiocinati<m,  being  anxious  to  show  that  the  protection  afforded  by  it  was 
ftbsoliite,  referred  every  suspicious-looking  eruption  in  persons  who  had 
been  vaccinated  to  chicken-pox.  This,  in  its  turn,  led  to  a  reaction,  and  its 
elsim  to  be  regarded  as  an  independent  disease  has  been  disputed  by 
•everal  physicians,  including  even  Hebra.  Unfortunately,  too,  the  great 
Gennan  dermatologist  threw  the  subject  into  further  confusion  by  em- 
pkjing  tiie  term  varicella  in  an  entirely  new  sense,  namely,  for  all  very 
mild  oaaee  of  smallpox.  It  is  certain  that  the  varicella  of  Heberden  is 
totally  distinct  fnmi  the  mildest  and  most  modified  smallpox. 

The  proofs  are  (1)  that  it  occurs  in  those  who  have  been  vaccinated,  or 
who  have  had  variola,  just  as  readily  and  with  the  same  characters  as  in 
^oee  who  are  unprotected  ;  and  (2)  that  a  person  who  has  passed  through  it 
remains  as  susceptible  as  before  to  the  vaccine  virus  or  to  that  of  smallpox. 
In  the  '  Lancet '  for  1877  a  case  is  recorded  of  an  unvaccinated  child  who 
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was  admitted  into  St.  Thomas's  Hospital  for  chicken-pox,  but  who  vii  i 
placed  on  the  floor  containing  the  smallpox  wards,  because  the  disgnoni  jy 
was  at  first  uncertain.  Two  days  afterwards  vaccination  was  succeufuUj  8 
performed,  and  eight  days  later  still  the  child  fell  ill  with  modified  5 
variola.  1" 

The  characters  of  the  eruption  of  varicella,  and  the  date  at  which  it     aS 
develops,  are  in  themselves  ample  proof  of  its  distinctness. 
j       The  lymph  from  the  mildest  eruption  of  variola  is  capable  of  conveying 
(that  disease  by  inoculation,  but  almost  all  of  those  who  have  tried  to    ^ 
inoculate  varicella  in  the  same  way  from  its  vesicles  have  failed.    Eirly     ft 
in  the  present  century  Bryce  performed  this  experiment  upon  thirteen    % 
children,  who  had  never  had  either  smallpox  or  cow-pox,  without  any  result,    fc 
It  is  true  that,  in  a  long  series  of  cases  collected  by  Hesse  in  1829,  there    \ 
was  a  small  minority  in  which  inoculation  appeared  to  succeed ;  but  accord-    ^ 
ing  to  Thomas  there  are  reasons  for  thinking  that  some  error  crept  inlA 
these  observations. 
,         The  nature  of  the  contagium  of  varicella  is  not  yet  ascertained.    It  m.% 
■  certainly  particulate.     The  disease  may  be  conveyed  by  the  vesicles  ac»^ 
their  dried-up  lymph  directly  or  through  fomites.     It  is  as  contagious  ^b^ 
smallpox,  and  protects  as  well  from  a  future  attack. 

Incubation. — ^This  seems  to  be  of  variable  duration,  usually  a  fortnigh  "^ 
It  has  probably  been  calculated  upon  the  precarious  basis  of  the  interrtfi* 
between  the  dates  at  which  different  children  of  the  same  family  have  bee-:^i 
successively  attacked.     Heberden  stated  it  at  eight  or  nine;   Dr  Geoig*^ 
Gregory  at  from  four  to  six  days.     Bristowe  says  that  in  some  cases  it  lait^ 
exactly  a  week,  but  perhaps  more  commonly  a  fortnight.     According  to 
Thomas,  it  may  be  from  thirteen  to  seventeen  days;  according  to  Gee, 
about  a  fortnight ;  according  to  Liveing,  variable,  about  thirteen  days  with 
eruption  on  the  fourteenth.     Eustace  Smith  gives  seven  to  fourteen  days ; 
Trousseau,  from  fifteen  to  seventeen ;  Dukes,  fourteen  to  nineteen ;  Eidi- 
horst,  thirteen  to  sixteen ;  and  MacCombie,  thirteen  to  seventeen. 

Onset. — ^This  is  usually  simultaneous  with  the  appearance  of  the  erup- 
tion, so  that  there  is  no  stage  of  fever  before  the  exanthem  appears,  as  in 
enterica,  scarlatina,  measles,  and  smallpox. 

Thomas  took  the  temperatures  of  children  who  afterwards  developed 
varicella  (no  doubt  where  the  disease  was  already  in  the  family),  and  always 
found  them  normal  or  not  raised  above  half  a  degree  (Fahr.),  which  in  child- 
hood is  of  common  occurrence  in  health. 

Even  where  there  are  slight  prodromal  symptoms,  as  headache  Or  oougfa, 
with  loss  of  appetite  and  feverishness,  they  only  last  a  few  hours  before  the 
characteristic  rash  appears,  so  that  the  period  of  incubation  must,  as  in  the 
case  of  Rubeola  (sc.  notha),  be  reckoned  up  to  that  of  the  eruption. 

In  some  instances,  however,  Thomas  found  that  the  child  was  fererisk 
for  a  few  hours  before  the  rash  appeared,  and  sometimes  the  fever  lasted 
two  or  three  days,  and  was  accompanied  with  delirium.  In  a  case  which 
the  writer  saw  some  years  ago  convulsions  preceded  the  exanthem. 

The  exanthem. — This  begins  as  a  series  of  small,  slightly  pointed  red 
spots,  which  Trousseau  compares  with  the  rose-rash  of  enteric  fever.  Dr 
Gee  says  that  they  disappear  when  the  skin  of  the  part  is  stretched,  this 
being  a  proof  that  there  is  no  exudation  into  the  tissue  of  the  cutis,  bnt 
^  jsnly  hyperemia.  In  a  few  hours  they  pass  into  as  many  transparent  tense 
vesicles,  round  or  oval  in  form,  and  about  as  large  as  split  peas.    These 
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sometimes  have  a  red  base;  sometimes  they  are  seated  upon  a  perfectly 
colourless  surface,  so  that  the  patient  looks  exactly  as  if  he  had  been 
sprinkled    with   drops   of   dear   water.      They    differ    from    the    vesicles  i 
of  smallpox  in  their  superficial  position  :  they  have  no  thickened  floor,  they  \ 
do  not  consist  of  a  series  of  separate  chambers,  and  when  they  are  pricked .' 
they  almost  completely  collapse.     Most  of  the  vesicles  of  varicella  are 
rounded,  particularly  on  the  face  and  limbs ;  but  on  the  back  they  are  often 
oval,  with  the  long  axis  cross-wise  (Stowers).    Most  of  them  are  without  the] 
central  depression  of  smallpox  ;  but  in  almost  every  case  some  may  be  found  j 
umbilicated,  and  occasionally  most  are  so.     They  appear  in  crops,  which 
come  out  in  succession  during  the  first,  second,  and  third  nights  of  the  dis- 
order.    At  length  they  acquire  a  yellowish  appearance,  and  the  fluid  in 
them   turns   slightly   opalescent,   or   may  become   puriform.     After   from 
tirelve  to  twenty-four  hours  they  begin  to  dry  up  and  become  flaccid ;  they 
ire  often  ruptiured,  either  by  the  nails  of  the  patient  (for  there  is  often 
ODnsiderable  itching)  or  in  some  other  way;  or  they  fall  in  first  at  their^ 
centres,  so  as  to  acquire  a  spurious  umbilicus.     Ultimately  they  form  thin 
brownish-yellow  scabs,  which  in  a  few  days  crumble  away  and  leave  reddish 
pigmented  spots. 

The  eruption  of  varicella  generally  appears  first  on  the  upper  part  of  the 
hack  or  on  the  chest,  rarely  on  the  face.  Formerly  it  was  said  to  spare 
the  face  altogether ;  and  although  this  is  incorrect,  it  never  comes  out  more 
thickly  there  than  elsewhere,  as  is  the  case  with  variola.  On  the  scalp  it  is, 
almost  always  present.  Afterwards  it  spreads  to  the  limbs,  but  is  more 
iciiity  there  than  on  the  trunk,  and  seldom  reaches  the  hands  or  feet. 

The  vesicles  come  out,  not  in  a  single  crop,  but  in  a  succession  of  crops, 
which  may  be  prolonged  over  three  or  four  days  or  even  a  whole  week. 
Thus  one  sees  papules  and  vesicles  and  crusts  side  by  side  at  the  same  time  : 
ia  this  it  is  very  different  from  smallpox.  The  total  number  of  vesicles 
it  lometimes  not  more  than  from  ten  to  thirty,  but  according  to  Thomas  it  is 
generally  two  hundred  or  two  himdred  and  fifty ;  and  three  times  as  many 
we  said  to  have  been  observed.  Only  a  few  come  out  on  the  first  day — 
Ptthips  a  score.  Then  a  hundred  or  more  fresh  ones  are  seen  the  follow- 
^  morning.  The  scabs  which  form  as  the  vesicles  dry  up,  fall  off  if  left 
to  themselves  in  a  week  or  ten  days,  and  leave  reddish  marks  which 
gwdually  disappear;  but  sometimes  a  few  small  white  cicatrices  remain 
Wiind,  and  these  may  occasionally  be  depressed,  and  even  pitted. 

The  mucous  membranes  take  part  in  varicella.  Thomas  says  that  coni- 
pJ*int8  of  pain  in  micturition  have  often  led  to  his  observing  vesicles  upon 
^  laWa  of  girls,  but  that  on  the  prepuce  in  boys  they  are  less  common. 
^  the  palate  they  often  persist  for  some  time,  having  slightly  reddened 
^^••es;  but  on  the  lips,  the  tongue,  and  the  cheeks  they  are  to  be  recog- 
"^^  only  in  the  form  of  small  superficial  ulcers. 

lU  varieties. — Some  of  the  papules  which,  as  we  have  seen,  constitute 
^  earliest  stage  of  the  eruption  of  chicken-pox,  not  infrequently  abort  and 
^•appear,  especially  those  which  come  out  towards  the  end  of  the  disease. 
Thomas  has  recorded  a  case — the  nature  of  which  was  established  by  the 
^•ct  that  the  patient's  sister  had  just  before  had  varicella — in  which  every 
•»n|de  papule  died  away  after  thirty-six  hours,  so  that  no  vesicles  were 

formed. 

On  the  other  hand,  the  vesicles  sometimes  increase  in  size  until  they 
faCTve  the  name  of  bullae ;  this  enlargement  does  not  always  begin  until 
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they  have  already  become  scabbed  over,  and  they  may  go  on  spreadinif  [ 
at  the  periphery  of  the  crusts  for  a  considerable  time.  Indeed,  it  wodU  j 
seem  that  sometimes  varicella  lasts  longer  than  any  other  ezanthem, 
Trousseau  describes  an  epidemic  in  the  Necker  Hospital,  in  which,  durii^ 
from  fifteen  to  forty  days,  blebs  like  those  of  pemphigus  kept  appeaii^ 
on  different  parts  of  the  patients'  bodies,  leaving  ulcerations  which  laiM 
for  six  weeks  or  two  months. 

A  few  similar  cases  of  bullae  succeeding  diicken-poz  have  been  recorded^ 
some  by  Dr  Pemet.  The  writer  met  with  a  small  epidemic  of  this  baUoii 
varicella,  which  he  described  in  the  '  Journal  of  Dermatology '  for  April, 
1897  (vol.  ix,  p.  148). 

Mr  Hutchinson  ('  Lect.  on  Clin.  Surgery ')  saw  a  rash  exactly  like  fadiw 
chicken-pox,  which  was  said  to  have  been  out  during  a  month,  and  wiaA 
vanished  spontaneously  afterwards. 

A  hsBmorrhagic  eruption  has  been  observed  in  this  disease,  but  it  muik 
be  very  rare.  McCombie  says  that  the  symptoms  are  severe,  but  that 
recovery  usually  takes  place. 

Course. — ^The  general  symptoms  of  varicella  are  very  slight.  In  lomi 
patients  the  thermometer  does  not  rise  above  normal  during  the  first  twentj^ 
four  hours,  while  the  vesicles  are  coming  out.  In  others  there  is  ali^t 
fever  of  two  or  three  days'  duration,  but  it  often  passes  off  in  a  single  day. 
Moderate  fever  may  last  four  days.  It  is  particularly  to  be  noticed  that 
the  temperature  in  chicken-pox  does  not  fall,  as  it  does  in  variola,  when  tha 
eruption  begins  to  develop  itself.  Trousseau,  however,  speaks  of  succesnn 
onsets  of  fever,  occurring  regularly  at  night,  and  accompanying  the  different 
crops  of  vesicles ;  and  Thomas  seems  to  have  observed  something  of  tha 
same  kind,  although  he  speaks  of  such  exacerbations  rath^-  as  tending  ta 
interrupt  the  usual  noctiu-nal  rise  and  morning  fall  of  temperature.  Tha 
maximum  temperature  is  about  102^.  In  some  slight  cases  there  is  said  to 
be  complete  absence  of  fever  throughout  the  course  of  the  eruption.  The 
defervescence  is  usually  rapid. 

As  to  other  symptoms,  the  patient  may  be  a  little  restless,  but  be 
seldom  complains  of  headache  or  need  be  kept  in  bed.  The  tongue  it 
clean,  but  there  may  be  some  thirst  and  loss  of  appetite.  In  a  child 
suffering  from  chronic  laryngitis,  Dr  Gee  noticed  decided  increase  of 
dyspnoea  during  an  attack  of  varicella. 

Sometimes,  however,  the  symptoms  are  more  marked,  particularly  in 
adolescents  or  adults. 

In  a  case  seen  by  the  writer  in  1886,  the  patient,  nineteen  years  old, 
felt  unwell  one  day,  but  went  out  to  dinner,  and  was  then  obliged  to  leave 
the  table,  and  fainted.  Next  morning  the  rash  appeared  on  her  face  and 
shoulders,  and  continued  in  successive  crops.  The  highest  temperature 
was  102°  F.,  and  it  did  not  rise  with  the  development  of  the  eruption. 
There  were  good  vaccination  marks.  The  febrile  disturbance  lasted  about 
three  days.  One  scar  only  remained  on  the  forehead  close  to  the  hair, 
where  a  scab  had  been  repeatedly  scratched  off.  There  was  an  epidemic 
of  chicken-pox  among  children  in  the  village,  one  of  whom  the  writer  saw. 

The  only  other  case  attended  by  comparatively  severe  symptoms  which 
the  writer  has  seen  was  in  a  lady  of  thirty-two,  who  apparently  toclk  it 
from  her  child. 

Relapses  and  sequelce. — Some  writers  speak  of  r^apsea  of  varicella ;  and 
Thomas,  although  he  denies  that  the  disease  is  ever  foUowed  at  once  by  a 
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tMcmd  oomplete  attack,  admits  that  he  has  seen  a  few  vesicles  appear  us 
kto  aa  a  month  from  the  commencement  of  the  eruption. 

The  question  bears  on   a  remarkable   cutaneous   affection   which   Mr 
Hutchinson  belieyes  to  arise  out  of  chicken-pox,  and  which  he  therefore 
tCRDt  "  varicella-prurigo."     He  has  recorded  notes  of  sixteen  cases,  all  of 
vbidi  are  said  to  haye  begun  with  the  characters  of  varicella,  most  of  them 
kiring  in  fact  been  diagnosed  by  medical  men  as  examples  either  of  that 
Please  or  of  modified  smallpox.     But  it  is  curious  that  it  never  affected  \ 
Mfwal  children  in  the  same  family ;  indeed,  there  is  only  one  instance  out ' 
•f  the  whole  number  in  which  more  than  one  child  suffered  from  the  original 
dinase ;  and  any  doubts  as  to  the  correctness  of  Mr  Hutchinson's  views  are 
itnngthened  by  the  fact  that  he  gives  twelve  other  cases  in  which  the  same 
lion  disease  was  supposed  to  have  been  caused  by  vaccination. 

There  is  no  question,  however,  of  Mr  Hutchinson's  observation  of  gan- 
gnoe  as  a  complication  of  varicella,  though  it  is  happily  a  very  rare  one.  In- 
itaad  of  the  vesicle  running  the  usual  course,  it  becomes  tinged  with  blood, 
tnd  the  scab  is  very  large  and  black.  The  slight  areola  is  more  marked 
and  of  a  dusky  hue,  and  under  the  crust  is  an  ulcer.  These  multiple 
gaogrenoxis  ulcers  may  prove  fatal  in  young  children.  Dr  Payne  has  ob- 
served, however,  that  in  cases  tubercje  is  discovered  after  death. 

Predisposing  causes. — Chicken-pox  is  almost  confined  to  children,     Dr 

Gee  gives  a  table  drawn  up  from  the  records  of  the  Great  Ormond  Street 

Hoqfntal,  according  to  which  infants  under  six  months  of  age  were  often 

ituifiked,  while  there  was  a  much  larger  number  of  cases  among  children 

between  six  and  twelve  months  old  than  during  any  other  period  of  equal 

kngth.     Most  patients  are  under  six,  and  after  ten  years  of  age  it  very 

nrely  occurs.     Most  writers  say  that  they  have  never  seen  it  in  grown-up 

patients,  but  Heberden  relates  one  case  in  which  a  mother  caught  it  from 

lier  children,  and  anotiier  instance  of  it  in  an  adult  female  was  observed  by 

Gregory.     Among  584  patients  recorded  at  Basle  from  1875  to  1880  by 

Baader  (quoted  by  Eichhorst),  382  were  under  five  years  old  and  573  under 

tan,  7  were  between  eleven  and  fifteen,  and  only  two  imdoubted  cases 

between  fifteen  and  twenty.     As  above  stated,  the  writer  has  seen  one 

case  at  nineteen  and  one  at  thirty-two. 

Varicella  is  sometimes  sporadic,  sometimes  epidemic.  Thomas  remarks 
that  in  large  towns  epidemics  are  not  separated  by  intervals  of  several  years 
(as  with  measles  and  smallpox),  but  occur  every  year  or  every  half-year — in 
Leipzig  regularly  a  short  time  after  the  opening  of  the  infant  schools. 

This  disorder  does  not  affect  any  particular  season,  although  Heberden 
speaks  of  it  as  occurring  chiefly  at  the  end  of  simimer,  and  Gee  thinks  it  is 
moat  common  in  the  fall  of  the  year,  in  September  and  October.  It  is 
highly  infectious.  The  contagion  is  probably  communicable  through  the 
air,  and  is  also  capable  of  adhering  to  solid  bodies.  That  it  possesses  com- 
paratively Utile  tenacity  may  perhaps  be  inferred  from  the  fact  that  the 
extent  oi  an  epidemic  is  not  generally  large. 

Varicella  protects  efficiently  against  itself,  but  not  against  vaccinia  or 
variola.     Second  attacks  of  chicken-pox  are  almost  unknown. 

jyiagnosis, — ^The  diseases  with  which  varicella  has  been  confoimded  are 
acne,  pustular  syphilide,  and  molluscum  contagiosum,  to  distinguish  which 
needs  only  knowledge  and  care — and  variola,  especially  variola  in  vaccinated 
persons^  and  here  the  distinction  is  sometimes  difficult.     The  slightness  of 
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the  papules,  their  appearance  in  BuccesBive  crops,  their  distribution  and 
.rapid  course,  will  generally  decide  the  question.  If  on  the  second  or  third 
daj  there  is  a  yesicle,  or  a  crust  on  the  fifth,  it  cannot  be  yariola  (Heberden). 

The  prognosis  of  yaricella  is  always  good  except  in  the  rare  casea  of 
subsequent  gangrene.  There  are  no  other  oomplications  and  no  proper 
sequehB;  but  occasionally  children  are  some  time  in  regaining  strength, 
and  both  Gee  and  Eustace  Smith  have  seen  tuberouloeis  follow  chioken-pox. 

No  treaiment  is  needful,  except  to  ease  the  troublesome  itching.  The 
vesicles  should  as  far  as  possible  be  protected  from  scratching,  to  prevent 
cioatricee.  Sinoe  the  contagion  of  varicella  is  very  active,  isolaticMi  is 
desirable,  particularly  when  young  children  are  in  the  house. 


MUMPS 

"  Where's  Junius  ?     In  his  cabin,  sick  o*  the  mumpa»  sir." 

Beaumont  and  Flbtchbb,  Bonduca,  \,  2. 

Gru^rtd  rhiracters  of  the  disease — Clinical  course — Orchitis  and  othei'  compHca- 
tiotis — Anatomy — Prognosis — Treatment, 

Synonyms. — Parotitis — Cjnanche     parotids&a    (Cullen) — Parotitis     epi- 
demica. — Scottich,  The  Branks. — Fr,  Les  Oreillons. — Germ.  Ziegenpeter. 

Definition. — ^A  specific  contagious  fever,  running  a  short  course,  with 
painful  swelling  of  the  parotid  glands. 

Characters. — ^The  salivary  glands,  like  the  pancreas,  are  very  little 
flubject  to  the  diseases  which  affect  the  liver  and  kidneys,  or  the  mamma 
and  testes.  The  most  frequent  affection  is  one  which  looks  like  a  local 
inflamination,  but  is  really  part  of  a  specific  disease,  transmitted  by  con- 
tagion, occurring  epidemically,  and  protecting  against  future  attacks.  For 
this  disease  the  popular  name  of  Mumps  is  the  most  distinctive. 

Like  scarlatina,  measles,  rubella,  chicken-pox,  and  whooping-cough,  it  is 
for  the  most  part  confined  to  children  between  five  or  six  and  fourteen; 
but,  like  them,  it  may  readily  be  conveyed  to  unprotected  adults.     It  is 
taid  to  affect  more  boys  than  girls.     In  a  Russian  epidemic  in  1885  there  / 
were  170  male  and  90  female  patients.     The  secondary  orchitis  is  most  j 
often  seen  in  boys  about  the  age  of  puberty  and  in  young  men. 

The  contagion  of  the  disease  appears  most  often  to  be  transmitted 
by  the  breath.  It  is  active  from  the  very  first,  and  sure  as  well  as 
active.  No  microbe  has  as  yet  h^n  identified  as  the  cause  of  the  disease. 
Mumps  is  endemic  like  measles  and  whooping-cough,  but  local  epi- 
demics may  often  be  recognised,  as  in  America  during  the  civil  war  of 
1862-3. 

Clinical  course. — ^Incubation  lasts  from  two  to  three  weeks.  Dr  Ehikes 
gives  fourteen  to  twenty-five  days,  other  observers  sixteen  to  twenty,  and 
the  Clinical  Society's  committee,  1892  (xxv),  fourteen  to  twenty-five. 

The   earliest   symptom   is   commonly   an   aching  pain   in  the   parotid 

region  on  one  side,  increased  by  every  movement  of  the  jaw  in  speaking 

or  taking  food.     But  sometimes  malaise  and  pyrexia  and  sometimes  vomits 

ing  precede  these  local  symptoms  by  a  day  or  two.     CEdema  very  soon 

follows  the  pain ;  the  hollow  between  the  mastoid  process  and  the  jaw  is 

filled  up,  and  a  diffused  swelling  makes  the  lobule  of  the  ear  project,  while 
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it  spreads  over  the  cheek  towards  the  angle  of  the  mouth,  and  downward! 
into  the  neck.  The  submaxillary  glands  are  next  involved,  apd  a  litlk 
later  the  opposite  parotid ;  so  that  in  the  course  of  from  three  to  six  diji 
the  whole  of  the  face  becomes  surrounded  by  a  mass  of  firm  doughy  ia> 
filtration.  There  is  an  enormous  double  chin,  and  the  natural  contour  of 
the  throat  is  lost.  The  skin  over  the  affected  parte  is  but  slig^itlf 
reddened,  and  may  be  pale  and  waxy  in  appearance.  Internally  the 
swelling  extends  to  the  tonsils  and  the  pharynx.  The  movements  of  dw 
jaw  are  greatly  impeded,  and  the  teeth  can  only  be  separated  to  admit 
the  end  of  a  spoon,  so  that  the  patient  must  confine  himself  to  liquid  or 
very  soft  diet — ^milk,  jelliee,  custards,  and  eggs  beaten  up.  1 

Sometimes  the  saliva  seems  to  be  secreted  in  excess;  but  its  quantity  \ 
and  quality  are,  as  a  rule,  unaffected.  The  head  is  kept  fixed  in  one  poii*  \ 
tion,  with  the  face  directed  straight  forwards ;  or  if,  aa  sometimes  happens,  1 
only  one  side  is  affected,  the  head  is  turned  towards  that  side.  Pain  and  I 
tenderness  continue  more  or  less  severe;  and  sometimes  the  patient  com-  | 
plains  of  earache,  or  of  a  continuous  ringing  sound,  with  partial  deafness. 

On  about  the  fourth  day  the  pyrexia  ceases.  It  seldom  runs  high,  but 
temperatures  of  104^  are  now  and  then  recorded,  and  typhoid  symptomi 
have  been  occasionally  observed.  The  brown  dry  tongue  sometimes  ob- 
served is,  as  Dr  Goodhart  says,  due  to  the  mouth  being  kept  open. 

Soon  afterwards  the  swelling  begins  to  subside,  and  so  rapidly  that 
within  three  or  four  days  it  entirely  disappears.  Thus  the  whole  duration 
of  the  disease  is  usually  a. week  or  ten  days,  rarely  a  fortnight.  There 
is  sometimes  desquamation  of  the  cuticle  over  the  affected  parts. 

Like  other  specific  diseases,  mumps  is  sometimes  so  mild  that  it  would 
be  overlooked  but  for  the  presence  of  other  cases  at  the  same  time. 

Complications. — In  some  cases,  while  the  inflammation  of  the  face  and 
eck  is  passing  off,  or  after  it  has  ceased,  the  patient  is  attacked  with 
acute  ''  metastatic ''  inflammation  of  one  testicle,  generally  (it  is  said)  the 
right.  According  to  Dr  Duke's  experience  at  Rugby,  thia  is  most  apt  to 
;  occur  on  the  eighth  day,  but  only  if  the  boy  is  allowed  to  leave  his  bed. 
The  whole  gland  becomes  swollen  and  painful,  and  there  may  be  acute 
hydrocele,  with  oedema  of  the  corresponding  side  of  the  scrotum.  After 
a  short  interval  the  other  teeticle  is  sometimes  attacked.  This  painful 
complication  is  very  seldom  seen  under  fifteen  years  of  age. 

Now  and  then  this  secondary  orchitis  assumes  a  most  alarming  charac- 
ter, though  apparently  without  real  danger  to  life.  High  fever  and  delirium 
are  sometimes  present,  or  severe  vomiting^  or  extreme  prostration.  In  one 
case  related  by  Trousseau  collapse  was  suddenly  developed ;  in  another 
the  patient  fell  into  a  typhoid  state.  The  second  case  was  the  more 
obscure  because  the  initial  attack  of  mumps  had  been  so  slight  and 
transient  that  it  passed  without  notice,  and  nothing  could  be  learnt  about 
it  until  consciousness  returned. 

Some  years  ago  the  writer  saw  a  case  of  orchitis  from  mumps  in  which 
the  pulse  became  remarkably  slow,  and  remained  so  for  several  days :  the 
temperature  also  fell  below  normal,  and  the  breathing  was  much  reduced 
in  frequency. 

The  inflammation  of  the  testicle  usually  lasts  from  three  to  six  days, 
and  then  rapidly  subsides.  Occasionally,  however,  it  leads  to  permanent 
atrophy  of  the  organ. 

The  liability  of  mumps,  if  appearing  after  puberty,  to  set  up  orchitit 
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eia  only  be  referred  to  that  correlation  of  distant  organs  in  their  pro- 1 
diTitiea  to  disease,  of  which  there  are  many  examples.  Mr  Stephen  Paget  I 
hfts  drawn  attention  to  other  instances  of  relation  between  parotitis  and! 
tfsorders  of  the  abdominal  viscera,  of  which  the  testis  is  one  ( '  Lancet,'  [ 
April  17th,  1886,  and  *  Brit.  Med.  Joum.,'  March  19th,  1887). 

In  girls  affected  with  mumps  it  is  said  that  the  mammcs  or  the  vulya 
•ometimes  exhibit  a  like  tendency  to  swelling  and  inflammation.     This  fact  \ 
iOiistrates  a  case  observed  by  Peter,  in  which  a  young  woman  who  had  i 
amenorrhoea  was  several  times  attacked  with  parotitis  at  what  should  have  > 
been  her  catamenial  periods,  while  on  other  occasions  one  of  the  labia 
became  swollen  and  painful.     According  to  swne  authors,  the  ovaries  may 
be  the  seat  of  ''  metastatic  "  inflammation  after  mumps. 

Other  com[^cations  recorded  are  ophthalmia,  acute  bronchitis,  bubo 
and  urethritis,  and  acute  inflammation  of  the  middle  ear.  In  other  cases 
(tf  deafness  following  mumps  there  is  no  tympanitis,  and  the  lesion  is 
referred  to  the  labyrinth.  According  to  Sir  Wm.  Dalby,  it  may  be  either 
'^  catarrhal  " — ^when  it  passes  quickly  away,  or  **  nervous  " — when  the  con- 
dition is  usually  permanent. 

Other  very  rare  sequelae  are  meningitis,  facial  paralysis,  hemiplegia, 
and  mania.  Since  none  of  the  reported  cased  of  meningitis  seem  to  have 
proved  fatal,  it  may  be  permitted  to  doubt  whether  there  is  really  acute 
inflammation  of  the  pia  mater.  The  symptoms  might  be  due  to  specific 
toxemia,  and  this  would  also  be  a  probable  cause  of  the  peripheral  neuritis, 
to  which  nervous  deafness  and  other  paralytic  affections  may  be  plausibly 
ascribed. 

Anatomy. — ^With  regard  to  the  exact  seat  of  the  morbid  process  in 
mumps  there  is  still  some  uncertainty.  It  may  affect  any  or  all  of  the 
salivary  glands  on  one  side,  or  both ;  or,  as  Dr  Goodhart  believes,  the 
oerrical  lymph-glands  alone.  The  condition  is  probably  a  diffuse  inflamma- 
tion  of  the  acini  spreading  to  the  stroma  of  the  glands  ;  and  the  connective 
latrae  outside  the  salivary  glands  is  involved  in  the  inflammatory  oedema. 
The  seocmdary  orchitis  appears  to  be  parenchymatous,  and  leads  to  destruc- 
tion of  the  glandular  epithelium  of  the  tubules. 

Protection, — ^Mumps,  like  other  specific  diseases,  protects  from  itself. 
But  sometimes,  when  one  side  has  been  affected,  the  other  follows  suit 
within  a  week  or  fortnight,  or  there  may  be  a  relapse  affecting  both  sides. 
Apart  from  these  relapses,  cases  of  a  second  attack  are  occasionally  met 
with:  in  one  known  to  the  present  writer,  a  boy  had  mumps  three  times 
during  his  school  life. 

The  prognosis  of  mumps  is  favourable.  Even  when  the  fever  runs  high, 
•nd  is  attended  by  orchitis  with  delirium,  there  is  very  seldom  cause  for 
ilarm.  Neither  the  inflamed  p^arotid  nor  the  inflamed  testis  ever  suppu- 
rates; but  the  latter  may  atrophy,  and  become  permanently  useless. 

Tery  little  treatment  is  required  in  cases  of  mumps.  The  patient  should 
be  kept  indoors  and  fomentations  may  be  applied  to  the  swollen  parts. 
An  ice  poultice  and  belladonna  are  probably  the  best  local  applications 
for  orchitis  after  mumps.  Jaborandi  (or  its  alkaloid  pilocarpine)  has  been  i  m,^^ 
proposed  as  a  specific  remedy  at  the  outset  of  the  disease,  and  seems  to 
deserve  a  triaL 
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*-vr  J'tr.'ii  I'es  nnder  soinetluDg  like  a  chin-cougb.** 

Addison.  Tatler,  Xo.  121. 

■/.'  ■:.■;■■- — Clinical  onnse — Comjdicatums  uud  sofwhr— 
..  .•   .     ,,  •'.•▼<"'      vT.'i'^     generni     uiioloiiy — Anatomi/ — Pothoh'jv— 


':v^^>    jiAiisrosa    (Glissoii) — Tussis    puercuruiii    eunvuUiva 

.»v.   H'i^i.    •>.  5,  §  8,  1685  :   also  Heberden  and  Culleu»— 

-iiiv.-:      >7'ieuham,    *  Proc.    Integr.,*    cap.    xliv,    1693). — Fr. 

"^u\-Mui'^'K'<i;^  ^ whence  **  hooping  "  cough,   rationalised  into 

,".  #-f*.  xe'.sohhusten. — Vernacular,  Chin-cough,  a  corruption 
.,i  ^^."ii-rcK.  Kink-cough,  or  Kink-host  (Dutch  Kinkhoest). 
^     ,«.«.»>  t  v.v*:oh  in  the  breath  (Skeat). 

.  ^•vc'^vr  iuieotive  disease,  running  an  indefinite  and  often 
^.    »  i:i  ,vrvza  and  bronchitis. 

^.  ...  f^v     HcK>ping-cough,  or  whooping-cough,  was  i>robal»ly 

„.4      >  A/t-'aldu:  titles  from  time  immemorial:  but,  like  scar- 

^    A >«.'■•  Sxl  by  physicians  in  the  seventeenth  centurr— by 

^^ .  .    ii!«.i  by  Sydenham.     It  is  a  very  frequent  nnd  wide 

....    i^x'  ^o  scarlatina,  more  fatal  than  any  other  in  chiW- 

■v.;i:s  under  one  year  it  is  probably  the  most  fatal  of 

.,»^io   '.v.*  its  infection,   as  they   are   to   that   of  measles. 

..;»fr.    but  it  is  so  common  that  most  adults  an?  pro* 

'■•k-   *ncubatinn  of  whooping-cough  after  infection  i* 
.1  .mMv  {»  fortnight  as  a  rule,  but  often  les?. 

■.iiiii.'  v»r  tirst  stage,  as  it  is  sometimes  called,  therein 

.  iv'M'ino  oough  and  some  |)yrexia.     There  may  also  be 

H^     wiivi    sneezing.     The   child    (whooping-cousrh  chieiiy 

.. ,    xovcu^   is  pale,  fretful,  and  restless.     Accordinff  ^" 

,    <  v.»uiotimes  remarkably  frequent,  recurring  tift^^^ 

...vx  'II  the  minute  :    sn   that   one  might   siis|>ei-t  the 

,.    mill  ;ho  incessant  cough.     Ihit.  as  a  rule,  there  »i* 

^    I    lUiiruosis.  or  oven  of  suspicion,  unless  other  case* 

N^i.itv'  [Hiiiily  or  neiirhbourhood. 

^    :.u»Urv»iiial  stage  is  very  uncertain.     Sometimes  i"^ 

■a\   or  two,  or  it  may  perhaps  be  entirely  absent. 

■or   i«o,   four,   or   even   tive   weeks.     Ten  days  is 

..wicui    Icuirth.     In   sonii-  cases   it    is  believed  to  con- 
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itute  the  whole  of  the  disease,  the  patient  reodvering  without  more  dis-  j 
nctive  symptomB ;  this  was  suggested  by  Cullen,  and  it  has  been  recently  ( 
ipported  by  Dr  R.  J.  Lee  and  Dr  Eustace  Smith. 

In  all  but  these  somewhat  doubtful  exceptions  a  developed  stage 
lucceeds,  characterised  by  the  appearance  oi  the  "  whoop  "  with  the  cough, 
rhe  change  in  question  may  occur  either  suddenly  or  very  gradually. 
Some  healthy  children,  especially  if  they  happen  to  cough  while  crying, 
make  a  crowing  inspirat<Mry  noise  that  is  not  very  different  from  the 
tme  whoop ;  and  children  under  a  year  old  seldotai  whoop  at  all.  The 
s(Kslled  whoop  is  not  a  sound  sui  generis.  It  is  a  deep  inspiratory  stridor, 
differing  only  in  loudness  and  length  from  that  which  follows  the  first 
inspiration  after  any  prolonged  fit  of  coughing. 

When,  however,  whooping-oough  is  well  marked,  there  can  be  no  mistake 
ibout  it.  Pyrexia  is  now  absent,  but  the  pulse  continues  yery  frequent. 
There  may  be  a  good  appetite,  and  exc^t  for  the  oough  thei  child  may 
appear  to  be  well.  The  cough  comes  on  in  paroxysms,  of  which  there  may 
be  only  ten  or  twdve  in  {he  twenty-foiu*  hours,  or  as  many  as  sixty  or 
eighty.  If  not  above  twenty  it  may  be  called  a  mild  case.  They  are 
Qfiudly  more  frequent  in  the  night  than  during  the  day.  Each  begins 
with  a  series  of  short  explosions  in  rapid  succession,  and  these  expiratory 
efforts  have  no  noticeable  inspiratory  movements  between  them;  then, 
after  the  air  in  the  lungs  has  been  reduced  to  the  utmost,  there  comes  a 
long-drawn  inspiration,  attended  with  a  characteristic  whooping  or  crowing 
sound.  Sometimes,  as  observed  by  Dr  Newnham  at  the  Evelina  Hospital, 
the  paroxysm  begins  with  an  inspiration.  Such  a  succession  of  attacks 
may  continue  for  several  minutes,  and  generally  end  by  expectoration  of 
Yiacid  mucus,  or  by  vomiting. 

These  paroxysms  of  cough,  if  severe,  cause  great  distress.  The  child, 
when  it  feels  one  ooming  on,  runs  to  its  nurse  for  support,  or  it  clings 
to  a  chair  or  table  so  as  to  diminish  the  shock  as  much  as  possible. 
Patients  old  enoiigh  to  take  notice  describe  a  tickling  sensation  in  the 
laiynx,  or  a  feeling  of  compression  about  the  throat,  as  though  the  air 
eoald  not  pass.  Those  who  are  younger  betray  the  approach  of  an  attack 
bf  restlessness  and  anxiety  of  face. 

If  the  paroxysms  are  frequent  and  prolonged,  cyanosis  follows.  The 
ajes  protrude,  the  face  and  the  neck  swell,  and  a  cold  sweat  breaks  out. 
while  tears  run  down  the  cheeks,  although  the  child  has  no  breath  to  cry. 

Haemorrhage  is  by  no  means  infrequent;  the  expectoration  may  be 
tained  bright  red  by  blood  (which  probably  comes  from  the  fauces  or 
rom  the  larynx),  the  nose  may  bleed,  one  or  both  of  the  conjunct 
iv»  may  become  ecchymosed,  the  tears  even  may  be  mixed  with  blood, 
r  the  tympanic  membrane  may  be  ruptured,  with  the  escape  of  blood 
nom  the  ear  on  one  side  or  on  both.  Steffen  (in  '  Ziemssen's  Hand- 
uch ')  says  that  albimien  sometimes  appears  in  the  urine.  He  adds  that 
momentary  stoppage  of  the  heart  is  not  uncommon,  and  cites  the  case  of 
.  girl  six  years  old,  where  there  was  a  temporary  loss  of  sight  during 
ach  attack.  He  also  speaks  of  a  boy  nine  years  of  age,  in  whom,  when 
evere  paroxysms  occurred,  internal  strabismus  of  the  right  eye  was  noticed, 
rhereas  the  left  looked  straight  forward,  being  held  fixed  with  tonic  spasm. 
kmetimee  spasmodic  movements  of  the  muscles  of  the  face  occiur.  General 
mimMona  are  occasionally  met  with,  and  have  before  now  proved  fatal. 
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glad  to  lie  down ;  sometimes  he  complains  of  headache,  and  sometime!  it 
dull  or  fretful.  But  he  frequently  begins  to  play  again  at  once,  and  seemt 
as  lively  as  though  nothing  had  happened.  When  there  has  been  vomitiiig 
he  often  asks  for  food,  and  eats  it  eagerly. 

Complications  and  sequela, — ^The   mere   violence  of  the   cough  mxf 
produce  hernia  or  {prolapsus  ani.     Subconjunctival  eoohymosis  also  it  not 
t  infrequent,  and  may  serve  as  a  hint  to  a  diagnosis.     Subdural  hsMnorrhag^ 
I  has  been  found  in  more  than  one  case  after  death. 

Among  the  more  remote  effects  of  the  violence  of  the  cough  is  th« 
formation  of  one  or  more  shallow  whitish  ulcers  on  the  imder  surface  of 
the  tongue  by  the  side  of  the  frsenum ;  they  appear  to  be  caused  bj  thie 
lower   teeth,    against  which   the  tongue    is   forced   outwards   during  the 
paroxysm.     In  this  country  Dr  Thomas  Morton  first  drew  attention  to  the^e 
ulcers  in  a  paper  read  before  the  Harveian  Society  in  1876;   but  on  the 
Continent  they  had  been  previously  described  by  Bouchard  and  others. 
Morton   detected   them   in   about   40   per   cent,    of   his   cases,    generally 
between  the  third  and  the  fifth  week.     He  once  saw  an  ulcer  in  an  infant 
who  had  no  teeth,  when  the  tongue  may  possibly  have  been  injured  by  the 
edge  of  the  gums.     The  recognition  of  these  sublingual  ulcers  may  some^ 
times  be  useful  in  diagnosis. 

Bronchitis  and  broncho-pneumonia  are  the  most  frequent  and  mod 
important  sequelae.     They  are  usually  combined  with  lobular  collapse. 

Another  result  of  whooping-cough  is  the  production  of  pulmonary 
emphysema,  and  even  the  extravasation  of  air  into  the  interlobular  and 
subpleural  areolar  tissue.  Thence  it  has  been  known  to  reaoh  the 
mediastinum,  and  ultimately  to  diffuse  itself  under  the  skin  of  the  chest, 
throat,  and  limbs.  Or  a  pulmonary  alveolus  may  rupture,  so  that  pneu- 
mothorax results.  Either  of  these  accidents  may  cause  a  fatal  result,  but 
happily  they  are  both  rare.     Empyema  is  a  not  infrequent  sequeL 

Ascending  paralysis  has  been  once  or  twice  observed  after  whooping- 
cough,  probably  due  to  peripheral  neuritis ;  and  Dr  Samuel  West  recorded 
a  case  of  right  hemiplegia  with  aphasia  and  athetosis,  probably  due  to 
meningeal  hfi&morrhage  during  a  paroxysm  of  whooping-cough  ('  Brit.  Med. 
Joum.,'  January  22nd,  1887). 

In  some  cases,  even  when  the  paroxysmal  stage  of  whooping-cough  has 
completely  passed  off,  the  child  nevertheless  fails  to  recover  its  strength, 
and  ultimately  dies  of  marasmus;  or  pulmonary  phthisis,  with  caseous 
bronchial  glands,  develops  itself.  Permanent  deafness  and  otorrhoB»  are 
said  to  be  occasional  results  of  the  injury  sustained  by  the  tympanio  mem- 
brane during  the  paroxysms. 

Protection, — Those  who  have  once  had  whooping-cough  are  proteoted 
against  future  attacks.  Indeed,  Steffen  says  that  its  occurrence  for  the 
second  time  in  the  same  individual,  although  not  absolutely  impossible,  it 
far  more  rare  than  that  of  scarlet  fever,  smallpox,  or  any  other  exanthem. 

Infection. — Whooping-cough  is,  unfortunately,  mos't  contagious  in  the 
first  or  prodromal  stage,  for  that  is  when  it  is  most  easily  overlooked. 
How  long  it  continues  contagious  is  uncertain,  probably  not  during  the 
whole  of  the  whooping  stage. 

The  contagion  of  whooping-cough  is  not  easily  transmitted  to  a  distance 
and  is  very  seldom  conveyed  by  persons  not  themselves  affected  with  the 
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disease.  However,  one  can  haidly  doubt  that  it  might  be  spread  by  the 
use  of  handkerchiefs  or  towels  contaminated  by  dried  secretions  from  the 
air-passages  of  patients ;  and  a  case  is  recorded  in  which  linen,  sent  to  be 
washed  on  an  island  from  a  ship  with  whooping-cough  on  board,  con- 
veyed the  disease  to  the  island. 

In  the  Clinical  '  Transactions '  (vol.  xi,  p.  238)  Dr  Bristowe  recorded  a 
case  in  which  a  lady  carried  the  contagion  from  Sydenham  to  London  upon 
her  dress.  During  a  visit  to  the  former  place  a  little  boy  suflfering  from 
whooi»ng-cough  was  climbing  upon  her  knee,  and  coughing  and  sneezing 
over  her;  she  returned  home  the  same  evening,  and  early  next  morning 
one  of  her  children  was  found  playing  over  her  dress,  which  had  been  laid 
upon  an  ottoman.  This  girl  took  the  disease,  and  afterwards  gave  it  to 
two  other  children.  A  further  point  of  interest  is  that  the  boy  himself 
had  only  begun  to  have  a  constant  troublesome  cough  on  the  very  day  on 
which  the  lady  visited  him ;  in  fact,  he  was  staying  away  from  home  in 
the  hope  that  he  might  escape  the  disease,  which  was  prevailing  among  his 
brothers  and  sisters.  The  case  is  also  important  as  tending  to  show  that 
the  period  of  incubation  in  whooping-cough  is  about  a  fortnight;  for  the 
girl  fell  ill  edtactly  thirteen  days  after  she  was  exposed  to  the  contagion, 
and  the  two  other  children  sickened  after  about  the  same  interval. 

Climate  does  not  appear  to  have  much  influence  upon  the  prevalence 
of  the  disease,  except  that  perhaps  cold  and  damp  countries  are  most 
favourable  to  it;  and  Hirsch  has  shown  that  it  is  not  more  apt  to  be 
epidemic  at  one  season  of  the  year  than  another.  When  once  established 
mild  warm  weather  is  favourable,  and  cold  east  winds  imfavourable  to  the 
patient. 

Sex  and  age, — ^There  are  doubtless  great  individual  differences  as 
regards  susceptibility  to  the  contagion.  Female  children  are  more  liable 
to  be  attacked  than  males,  and  more  of  them  die.  The  age  at  which 
whooping-cough  is  most  common  is  between  the  second  year  and  the 
eighth.  Of  Dr  Goodhart's  314  cases  62  were  under  a  year  old,  212  were 
between  one  and  four,  65  between  four  and  six,  and  13  between  six  and  ten. 
Barthez  and  Rilliet  recorded  the  case  of  an  infant  whose  mother  had 
had  whooping-cough  for  three  weeks  before  its  birth,  and  in  whom  severe 
paroxysms  occurred  on  the  second  day.  Sir  Thomas  Watson  relates  in  his 
lectures  how  the  grandchild  of  his  bedmaker  at  Cambridge  whooped  on  the 
very  day  of  its  birth,  another  child  in  the  same  house  having  been  affected 
with  the  disease  for  three  weeks  before.  Dr  Eustace  Smith  found  more 
than  a  fourth  of  a  series  of  cases  occurred  in  children  under  one  year  old. 

Whooping-cough  is  sometimes  observed  in  adults  up  to  forty  or  fifty, 
or  even  a  still  greater  age.  Heberden  met  with  one  case  in  a  woman  aged 
seventy,  and  another  in  a  man  aged  eighty.  An  eminent  London  physician 
suffer^  severely  from  an  attack  of  whooping-cough  when  more  than  sixty- 
five  years  of  age ;  and  the  late  Sir  John  Russell  Reynolds  told  the  writer 
how  another  member  of  the  profession  who  came  to  consult  him  for  a 
short  dry  brassy  cough,  thought  it  indicated  aneurysm.  He  had  caught 
pertussis  from  a  grandchild. 

An  association  is  often  traceable  between  epidemics  of  measles  and 
those  of  whooping-cough,  children  falling  ill  with  the  latter  disease  soon 
after  having  passed  through  the  former.     Such  cases  are  peculiarly  apt  to 
be  acoompanied  with  severe  broncho-pneumonia,  and  to  terminate  fatally,   • 
Uie  measles  having  often  already  brought  the  lungs  into  a  morbid  condi- 
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tion.  Sometimes,  howeyer,  the  relation  between  the  two  diteaaet  m 
reversed,  measles  breaking  out  after  whooping^<;ough  haa  existed  for  sont 
time.  It  is  then  sometimes  noticed  that  the  paroxysms  become  much  hm 
frequent  and  much  less  severe  than  before,  and  that  they  remain  so  as  loag 
as  fever  persists ;  but  the  same  temporary  improvement  is  often  seen  ia 
whooping-cough  when  pyrexia  appears  from  any  cause.* 

Anatomy, — In  cases  of  death  very  few  changes  are  found.  The  moti 
important  are  in  the  lungs,  which  show  patches  of  lobular  broncho-pneu- 
monia (pulmonary  catarrh)  secondary  to  catarrh  of  the  trachea  and 
bronchi,  and,  particularly  in  the  case  of  infants,  extensive  lobular  coUapie. 
The  bronchial  mucous  membrane  is  congested  or  ecchymosed,  but  the  mxia>  \ 
pus  covering  it  not  abundant.  The  bronchial  lymph-glands  are  often 
swollen — a  result  of  bronchitis.  If  they  are  caseous,  that  is  the  result  of 
secondary  tuberculous  infection,  and  only  indirectly  of  the  whooping-ooogL 
In  rare  cases  meningeal  ha&morrhage  has  been  observed,  probably  doe 
to  the  paroxysms  of  cough. 

Dr  David  Lees  has  put  on  record  the  interesting  observation  that  after 
death  from  whooping-cough  the  upper  orifice  of  the  larynx  between  the 
arytaenoid  folds  of  mucous  membrane  is  narrowed  by  the  epiglottis  being 
more  doubled  on  itself  than  is  usual. 

Pathology. — There  has  been  much  doubt  as  to  the  true  nature  of  this 
familiar  disorder.  Some  writers  have  attributed  it  to  pressure  upon  the 
vagus  nerve  by  swollen  bronchial  glands ;  some  have  maintained  that  it  is  a 
mere  catarrh  of  the  respiratory  mucous  membrane.  Beare,  on  the  ground 
that  the  paroxysms  of  whooping-cough  resemble  those  caused  by  a  foreign 
body  in  the  larynx,  would  have  it  that  the  fundamental  lesion  is  an  in- 
flammation of  the  tract  immediately  above  the  vocal  oords.  But  it  is  very 
doubtful  whether  laryngitis  is  constant  or  even  frequent. t 

It  is  clear  in  any  case  that  whooping-cough  is  not  produced  by  any 
local  and  accidental  oaujBe.  It  is  a  specific  infection,  as  proved  by  its 
contagiousness  and  by  the  protection  it  affords.  The  cough  and  local 
symptoms  are  comparable  to  the  diarrhoea  of  enteric  fever,  the  sore  throat 
of  scarlatina,  or  the  parotitis  of  mumps.  And  it  is  probable  that  the 
seat  of  the  disease  is  rather  in  the  nervous  system  than  in  the  larynx 
and  trachea.  Any  slight  lesions  found  in  the  trachea  and  lungs  may  be 
well  referred  to  the  cough  as  their  cause,  not  their  consequence.  If  this 
be  admitted,  it  seems  reasonable  to  exempt  the  cerebrum,  spintd  cord, 
and  peripheral  nerves  from  participation  in  the  disease,  and  to  fix  its 
seat  provisionally  in  the  respiratory  centre  of  the  bulb. 

It  must  be  allowed  that  in  several  particulars  whooping-cough  differs 

*  There  is  a  pamllel  instance  in  hydrophobia,  and  it  is  not  impossible  that  PisteaKt 
discovery  of  the  actual  presence  of  tlie  vims  of  hydrophobia  in  the  nervons  eentres,  and  of 
its  multiplication  there,  may  hereafter  be  found  to  supply  the  key  to  the  patbc^ogy  of 
whooping-cough.  One  can  easily  imagine  that  the  poison  of  tbia  disease*  having  originally 
entered  the  air-passages  from  without,  and  having  set  up  a  catarrh  there,  is  daring  the 
prodromal  stage  conveyed  to  some  part  of  the  central  nervous  system,  and  there  aeta  np  tiie 
peculiar  spasmodic  cough. — C.  H.  F. 

t  According  to  Bossbach  ('  Berl.  klin.  Woch.,'  1880)  no  morbid  change  can  be  Men 
with  the  laryngoscope  during  life;  Meyer-Huni  ('  Ztsch.  f.  klin.  Med.,'  1880)  law  redden* 
ing  and  slight  swelling  of  the  larynx  and  trachea,  but  not  of  the  cordis.  Yon  Herff  found 
decided  hyperemia  of  the  larynx  in  the  whooping  stage,  and  pellets  of  moons  kdgtd  on 
the  posterior  wall  of  the  larynx. 
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from  other  specific  infective  diseases.  There  is  only  slight  and  irregular 
feTer ;  the  course  is  not  definite  and  self-limited  like  that  of  the  eruptive 
ferers,  typhus,  smallpox,  or  rubella;  and  there  is  no  exanthem. 

May  we  not  regard  the  incubation  and  prodrcHnal  stages  as  those  which 
correepond  to  the  course  of  an  exanthem  like  measles,  and  the  more 
obtrusive  whooping  stage,  which  gives  its  name  to  the  disorder,  as  really 
a  nervous  sequel  beginning  in  a  toxic  affection  of  the  respiratory  centre. 
but  continued  by  the  effect  of  frequent  repetition,  which  in  conscious 
fimctions  we  call  habit?  This  view  would  agree  with  the  increasing 
belief  that  whooping-cough  is  very  contagious  at  first,  and  very  little  so  ] 
in  ita  later  stages ;  and  also  with  the  effect  of  change  of  air,  other  diseases, 
c»r  even  accidents,  in  putting  an  end  to  a  whoop  of  many  weeks'  dura-  ' 
tion. 

It  is  in  any  ease  probable  that  the  contagion  of  whooping-cough 
is  an  organism  analogous  to  those  which  produce  other  infective  diseases, 
and  possibly  it  has  already  been  seen  with  the  microscope.'^ 

Burger,  in  the  *  Berliner  klin.  Wochenschrift  *  for  1883,  asserted  that  the 
sputum  in  whooping-cough  always  contains  large  quantities  of  bacteria, 
which  appear  as  rods  of  oval  form,  sometimes  constricted  in  the  centre, 
penerally  scattered  irregularly,  but  occasionally  arranged  in  chains.  They 
are  said  to  be  easily  brought  into  view  by  staining  with  fuohsin  or  methyl 
violet.  Ritter  and  Eohn  have  also  discovered  microbes  in  the  sputa,  but 
there  is  at  present  no  ground  for  regarding  any  of  them  as  pathogenic 
or  specific. 

Prognosis. — It  is  exceedingly  rare  for  a  paroxysm  of  whooping-cough 
directly  to  destroy  life.  A  very  young  child,  however,  may  die  from 
cloeure  of  the  glottis,  or  perhaps  from  syncope,  or  from  the  rupture  of 
an  intra-cranial  blood-vessel.  When  the  attacks  are  very  violent,  and  one 
follows  another  with  extreme  frequency,  they  sometimes  end  in  apathy 
and  stupor  which  may  be  fatal. 

Much  more  often  death  ensues  from  the  pulmonary  complications  of  the 
disease,  bronchitis  and  broncho-pneumonia ;  it  is  said  that  they  kill  half  or 
two  thirds  of  all  the  children  attacked.  As  may  easily  be  supposed,  patients 
who  before  were  weakly  and  delicate  are  more  likely  to  succumb  to  whoop- 
ing-cough than  the  strong  and  healthy.  It  is  far  more  dangerous  for  infants 
than  for  older  children,  and  among  the  poor  than  among  the  rich.  The 
worst  cases  are  those  complicated  by  rickets  or  by  adenoid  growths  in  the 
pharynx. 

There  are  differences  of  severity  in  different  epidemics,  and  pertussis  is 
more  serious  during  the  cold  seasons  of  the  year  than  in  the  summer. 
When  it  affects  adult  patients  it  is  very  distressing,  but  it  is  not  dangerous, 
nor  is  it  often  prolonged. 

Whooping-cough,  unlike  the  specific  fevers  hitherto  treated  of,  has  no 

*  Ai  far  back  as  1870  Letzerich  figured  in  *  Vircliow's  Archiv '  thallus  filaments  and 
spores,  which  be  found  abundantly  in  the  sputa  of  patients  with  whooping-cough,  and  he 
aswrted  that  he  had  succeeded  in  .producing  a  like  malady  in  rabbits  by  inoculating  the  . 
trachea  with  tiie  product  of  his  cultivations.  In  the  *  Jahrbuch  der  Kiuderheilkunde  '  for  f 
1876  Tschanaer  supported  Letzerich,  and  maintained  that  an  identical  fungus,  found  on 
oimDges  or  apples,  is  capable  of  giving  rise  to  whooping-cough  when  inhaled.  It  is,  how- 
ever, not  a  fangos,  but  a  bacterium,  that  we  should  expect  as  the  contagium  vinum.  This 
ham  been  sought  for  by  KopUk,  Hensel,  and  other  recent  observers,  but  there  seems  at 
_^amamtkMMm  iiiiMt  thi  iimiiin  miffl-ohi.  has  besaiftaiML 
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detinite  period*  Its  course  is  protracted  but  uncertain,  and  it  is  difficult 
to  say  when  the  specific  muludj  ends  and  its  sequelae  begin. 

After  a  variable  period,  a  month  or  more,  the  Tiolenoe  of  the  paroiysmi 
subsides.  The  expectoration  becomes  looser,  more  abundant,  and  niore 
pmriform.  The  cough  becomes  less  spasmodic,  and  at  last  the  character- 
istic whoop  disappears  alt«r  from  six  weeks  to  two  or  three  months.  In  & 
case  related  by  Trousseau  its  duration  was  only  three  days ;  the  patient 
was  a  child  three  years  old,  an  inmate  of  the  Necker  Hospital.  After  the 
paroxysms  have  ceased,  symptoms  of  ordinary  bronchial  catarrh  may 
remain  for  a  time. 

The  child  may  be  a  long  while  in  regaining  its  spirits  or  it«  strength, 
espiecially  if  the  season  happens  to  be  winter*  so  that  there  is  difficulty  in 
getting  it  out  of  doors  and  into  the  fresh  air.  Sometimes,  when  the  whoop 
has  apparently  passed  off,  a  fresh  attack  of  catarrh  brings  it  back  a<jain  for 
a  few  days  in  as  marked  a  form  as  ever*  Even  after  the  lapse  of  a  year 
it  may  be  noticed  that  if  the  child  "  catches  cold  *'  the  cough  is  attended 
with  a  similar  sound. 


Treatment — We  have  no  specific  or  very  effectual  treatment  of  whoop- 
ing-cough. Sydenham  depended  on  venesection,  Fothergill  and  Ami»troog 
advocated  nauseating  doses  of  antimony ;  and  many  other  modes  of  treat- 
ment, as  arsenic  and  nitric  acid^  have  been  from  time  to  time  intmduced,  to 
be  in  turn  forgotten.* 

Nevertheless  treatment  is  not  useless.  In  bad  weather  the  patient 
should  be  kept  in  a  spacious  room,  warm  and  equable  in  its  temperature; 
for  exposure  to  cold  has  a  marked  tendency  to  bring  on  the  paroxysms; 
according  to  Hauke  the  presence  of  an  excess  of  carbonic  acid  in  the  air 
has  a  like  effect.  But  in  fine  weather  the  child  should  be  taken  out  of 
doors  every  day.  When  the  disease  lingers  in  its  course,  nothing  is  so 
likely  to  bring  it  to  an  end  as  change  of  air,  especially  to  the  sea-side.  The 
meals  should  be  nourishing  and  frequent,  and  should  be  given  directly  ait«r 
a  paroxysm.  Crying  and  excitement  of  every  kind  should  m  much  aa 
possible  be  prevented. 

As  regards  drugs,  belladonna,  hydnjcyanic  acid,  chloniU  bromide  of 
potassium  or  ammonium,  hemlock,  and  henbane  appear  each  of  them  to 
diminish  the  frequency  and  the  severity  of  the  paroxysms  in  some  cases, 
and  even  to  shorten  the  duration  of  the  disease.  But  not  one  of  these 
medicines  can  be  said  to  succeed  in  most  cases ;  and  they  often  fall 
altogether.  Alum  in  grain  doses  every  four  hours  was  introduced  by  the 
late  Dr  Golding  Bird  as  an  astringent  in  the  later  stages  of  the  disease, 
and  has  often  proved  useful.  Quinine  also  is  sometimes  serviceable  :  and 
the  supposition  that  it  checks  the  growth  of  the  specific  microphytea  has 
led  to  it«  administration  by  insuiHation  into  the  air  passages.  Goodatl 
and  W^  ash  bo  urn  add  hydrochloride  of  cocaine  in  doses  of  j\-  to  j^  <^^  ^ 
grain  three  times  a  day,  as  having  been  employed  with  some  success* 

It  has  lately  become  a  common  practice  to  treat  whooping-cough  by 
inhalations.  The  earliest  attempts  of  this  kind  consisted  in  placing 
patients  in  the  purifying  chambers  of  gas-works,  where  the  air  is  laden 

•  Some  of  them  arc  not  freo  from  danger.     In  the  Piitne  number  of  a  medical  joaniAl 

which  namited  eucoeiifiil  tn^utnifut  of  vrhooiiing^coagh  by  liiitipyrin  i*ud  aittifebrin,  there 

.  ftpponrcd  nn  act^oiiut  of  a  doctor  in  Qerinatiy  who  nearly  kiUecl  hia  own  child  by  re{»ctftl«4 

/  doaca  of  atitipjTin  during  wbooping-eough. 
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with  tany  products — as  well   as   with   sulphuretted  hydrogen   and   am- 
monia. 

A  more  recent  plan  is  to  impregnate  the  air  of  the  patienVs  chamber 

with  turpentine,  or  with  euoaljptus,  or  with  oarbolio  acid.     A  solution  of 

{tool,  for  example,  is  diffused  through  the  room  by  means  of  a  spray 

ippsratus,  or  by  simply  heating  a  vessel  containing  it.     Children  who  are 

did  enough  may  be  induced  to  inhale  a  weak  carbolic  spray  for  fifteen  or 

twenty  minutes  two  or  three  times  a  day.      Thomer,  in   the  '  Deutsches 

Ai^t'  f(Mr  1878,  reported  very  favourably  of  this  practice;   for  about  a 

«eek  there  was  little  change,  but  at  the  end  of  that  time  the  symptoms  of 

tlte  disease  began  rapidly  to  subside.     Successful  results  by  similar  means 

ire  met  with  in  this  country.     Inhalations  of  the  vapour  from  a  boiling 

)  pa-  cent,  solution  of  salicylic  acid  have  also  been  recommended.     Dr 

Goodhurt  has  found  both  phenol  and   salicylic  acid   disappointing.     He 

lecommends  Tr.  Camph.  Co.  during  the  early  stage,  and  during  the  later 

fliooping  period  belladonna;  with  sodium  or  potassium  carbonate,  aium, 

)i<HDidefi,  or  chloral  hydrate  only  when  belladonna  fails. 

Marshall  Hall's  proposal  to  protect  the  infant  at  night  from  draughts 
w  a  mosquito  curtain  has  been  tried  with  success  by  Dr  Eustace  Smith, 
who  also  recommends  the  child's  room  being  filled  with  vapour  from 
eucalyptus,  creasote,  or  phenol:  internally,  hydrate  of  butyl  chloral  in 
Qiie.grai]i  doses,  sulphate  of  zinc  (gr.  ^),  and  belladonna  or  atropia;  and, 
ifter  tbe  acute  stage  has  passed,  quinine  in  full  doses. 


INFLUENZA 


"  What  evil  star 
On  yoa  bath  frown'd  and  poured  his  Influence  bad  ?  " 

Spenser. 

History — Course  ami  symptoms  of  the  catarrhal  form — its  sequela: — MM 
cases — feverish  colds — Cardiac  form — Abdominal  form — Netrovs  farm — 
Mortality — Etiology  and  pathology — the  bacillus — Diagnosis — Prognosis  and 
freatme7it. 

Synonyms. — Tussis  epidemica  (Sydenham) — Catarrhus  a  contagio 
(CuUen) — Catarrhus  epidemicus — "  the  Chinese  catarrhal  fever  " — '*  the 
Russian  influenza." — Fr.  La  grippe. — Germ.  Grippe.* — Ital.  Influenza. 

Definition. — A  specific  infective  Fever,  running  a  short  course,  with 
varied  local  symptoms,  very  apt  to  recur  and  to  leave  sequelae. 

History. — ^An  epidemic,  and  probably  specific  disease,  was  well  known 
to  our  fathers  as  the  influenza,  a  name  of  Italian  origin,  which  came  into 
use  in  1741,  and  denoted  its  external  origin  and  wide-spread  sway.  Its 
last  invasion  as  an  epidemic  was  in  1847-8,  and  it  was  only  a  memory  when 
the  first  edition  of  this  book  appeared  in  1886.  Since  then  it  has  re- 
appeared with  the  severity  of  a  new  epidemic,  and  has  now  become  endemic 
in  Western  Europe. 

Like  other  specific  diseases,  its  early  history  is  obscure.  It  may,  how- 
ever, be  probably  identified  with  an  "  epidemic  catarrh  "  recorded  in  1173, 
with  four  similar  epidemics  in  the  fourteenth,  and  with  four  more  in  the 
fifteenth  century.  According  to  Dr  Parkes  (in  his  article  in  *  Reynolds* 
System '),  there  were  eleven  in  the  sixteenth  century,  sixteen  in  the  seven- 
teenth, and  eighteen  in  the  eighteenth.  Between  1800  and  1850  there 
were  ten,  of  which  three  were  the  most  important :  one,  in  its  spread  over 
different  countries,  occupied  the  years  1830  to  1833 ;  another  occurred  in 
1837,  when  "half  London"  was  attacked;  and  the  third  in  1847-8.  This 
last  was  a  very  severe  epidemic.  Many  died  from  pleurisy,  bronchitis, 
pneumonia,  or  pericarditis.  At  one  time  it  waa  said  that  the  whole  staff  of 
Guy's  Hospital  waa  laid  up. 

There  waa  no  reappearance  of  the  disease,  at  least  as  an  epidemic,  for  a 
period  of  more  than  forty  years.     But  then,  after  having  died  out  of  the 

•  Tbe  word  grippe  is  said  to  be  derived  from  the  Polish  erypha  or  grypka  (^ravietdo). 
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Banory  of  the  present  generation,  a  Beyere  epidemic  of  influenza  appeared 
m  1889,  and  spread  ovw  the  whole  of  Europe  and  most  other  parts  of  the 
voiid. 

When  the  newspapers  of  November  26th,  1889,  announced  ''  a  curious 
spidemio  raging  in  St.  Petersburg^'  some  authorities  identified  it  with 
tkfr  dengue  fever  then  prevalent  in  Greece  and  Turkey.  The  Russian 
doctors  called  it  influenza,  *^  the  symptoms  being  fever  and  headache, 
aooc»npanied  by  a  nmning  cold/'  Regiments  were  incapacitated  and  rail- 
Vftys  were  interrupted  by  the  suddenness  and  severity  of  the  outbreak. 
The  disease  spread  quickly  through  Poland  to  Hungary  and  Vienna,  where 
diere  was  a  considerable  mortality.  At  the  E.  k.  allg.  Krankenhaus  be- 
tween December  7th  and  14th,  165  patients,  57  niu-ses,  and  77  physicians 
were  attacked.  Other  parts  of  Germany  were  visited,  though  less  severely, 
as  well  as  Italy,  Spain,  and  France;  afterwards  the  United  States, 
Australia,  and  New  Zealand.  At  the  end  of  the  year  several  cases  had  been 
reported  at  and  near  Chiswick,  and  by  January  and  February,  1890,  it 
frequent  in  London,  and  our  hospital  wards  and  out-patient  rooms 
crowded  with  cases  of  catarrh  and  influenza.  In  the  Foundling  Hos- 
pital in  January,  95  out  of  315  children  were  attacked ;  and  at  the  London 
Oiphan  Asylum  115  out  of  500.  At  Hanwell,  of  174  attendants  93  suffered, 
sod  of  1141  inmates  of  all  ages  178.  The  disease  after  appearing  in 
London  visited  the  great  provincial  towns  successively,  and  afterwards 
smaller  {^aoes  like  Colchester  and  Cambridge,  where  at  one  college,  St. 
John's,  there  were  70  cases.  The  severity  of  the  epidemic  was  over  in 
April  (1890),  but  scattered  cases  occurred  until  the  end  of  May. 

Since  1890  the  disease  appears  never  to  have  left  us.  From  time  to 
time  pauses  have  occurred  with  only  a  few  scattered  cases,  and  then  they 
have  become  numerous  sgain ;  but  the  severity  has,  on  the  whole,  been  less 
since  influenza  has  become  endemic  than  in  the  epidemic  outbreak  of 
1889-90. 

Course. — ^The  incubation  period  is  a  short  one,  not  more  than  a  day 
or  two. 

Sir  George  Baker,  in  his  ^  Opuscula  Medica '  (second  edition,  London, 
1771),  gives  the  following  account  of  the  epidemic  of  influenza  in  the 
year  1762.     It   was   characterised   by   alternate  heats   and   chills,    by   a 
eoDstant  cough,  sometimes  dry,  occasionally  accompanied  by  a  little  thin 
macoos  ^  expectoration.     There   was   depression    of   strength,    a   sense   of 
weight  and  severe  pain  in  the  forehead  and  temples;   inflamed,  swollen, 
and    watery    eyes    with    photophobia;     frequent    sneezing    and    altered 
Toice.     There  was  painful  rawness  felt  in  the  windpipe  and  chest,  with, 
in  some  cases,  a  feeling  of  choking,  and  wandering  pains  in  the  arms,  legs, 
and  sides.     The  fevw  was  chiefly  nocturnal,  but  even  then  so  slight  that 
it  rsrely  interfered  either  with  sleep  or  with  food.     There  was  more  or  less  \ 
perspiration,  and  when  it  was  profuse  the  disorder  was  relieved  or  cured.   * 
The  tongue  was  white  and  thickly  furred ;  the  urine  was  dark,  and  threw  I 
down  a  lateritious  deposit.     In  all  cases  there  was  more  depression  of 
fpuits  and  loss  of  strength  than  the  character  of  the  disease  seemed  to 
account  for,  and  convalescence  was  often  tedious  and   imperfect.     Many 
cases  of  abortion  occiured  in  London  from  this  disease.     In  a  few  of  the 
m(»«  severe  cases  there  was  a  miliary  eruption. 

When  Sir  Thomas  Watson  was  flrst  called  to  two  cases  on  April  3rd, 
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1833,  the  symptoms  were  juBt  those  which  mark  the  commencement  of  i 
attack  of  fever,  and  he  did  not  then  know  what  was  about  to  happen ;  bH  j 
by  the  close  of  the  following  day  all  London  was  smitten  with  the  disease. 

The  attack  usually  begins  abruptly,  often  with  a  rigor;  the  tempen- 
ture  rises  higher  on  the  first  day  than  is  common  in  any  disease  exoepi 
scarlatina.  Sev^o  headache  foUows,  either  frontal  and  deeply 
*^  behind  the  eyes '' — as  a  medical  student  told  the  writer,  just  in  the  Iq» 
men  rotundum, — or  it  is  referred  to  the  root  of  the  nose  and  the  frontal 
sinuses.  At  the  same  time  there  is  coryza,  with  sore  throat,  injeoted  tjm, 
and  at  first  dryness,  then  running  from  the  nostrils.  The  tongue  it 
thickly  furred,  and  there  is  complete  anorexia.  The  patient  feek  prostnti 
from  the  beginning,  sometimes  drowsy,  and  sometimes  wandering,  « 
actively  delirious.  Lumbago  and  pains  in  the  limbs,  with  the  not  iobt- 
quent  vomiting,  resemble  the  onset  of  variola.  The  sore  throat,  ooiyq^ 
and  subsequent  bronchitis  do  not  differ  from  those  of  a  "  severe  cold."  Us 
bowels  are  usually  confined,  but  sometimes  there  is  sharp  diarrhoM  m 
severe  sweats.  A  scarlatiniform  rash  has  been  occasionally  observed.  Us 
urine  is  febrile,  but  very  seldom  contains  albumen.  The  pulse  is  npi, 
and  usually  full  and  with  rather  high  tension — ^rarely  weak  and  dicrotic 
but  sometimes  intermittent.  In  pregnant  women  abortion  may  ooev; 
or,  if  the  menstrual  functions  have  been  suppressed  from  othw 
they  are  sometimes  re-established.     Facial  herpes  has  been  observed. 

The  course  of  the  fever,  as  a  rule,  is  not  above  three  days,  though  i 
times  four  or  five.  The  fall  of  temperature  is  very  rapid,  more  so  than  in 
pneumonia.  In  one  case,  a  strong,  healthy  young  man  was  in  full 
on  Saturday,  had  a  temperature  of  104-6O  F.  on  Sunday,  and  by  Tueidaj 
afternoon  was  free  from  fever  and  pain. 

If  the  attack  lasts  above  five  days,  either  pneumonia  has  developed  or 
the  catarrh  of  the  air-passages  has  passed  into  ordinary  bronchitis.  The 
subsidence  is  occasionally  more  gradual,  and  sometimes  marked  with  a 
critical  sweating  or  diarrhoea,  sometimes  with  epistaxis.  The  patientft 
convalescence  is  always  slow,  and  he  is  long  in  regaining  his  strength. 

Relapses  are  not  infrequent,   but  few  persons  suffer  more  than  one 

distinct  attack  in  the  same  epidemic.     On  the  other  hand,  to  have  had 

influenza  confers   no   immunity   against   its  recurrence  on   a  subsequent 

\  occasion  ;  on  the  contrary,  those  who  have  suffered  once  are  likely  to  suffer 

again. 

Sequelce. — ^The  most  important  sequel  is  acute  fibrinous  pneumoniai^ 

In  January,  1890,  the  writer  law  in  consultation  with  Dr  Addison,  of  Colchester,  a 
young  man  of  twenty-seven  ill  with  acute  pneumonia  of  the  left  lang  after  infloensa.  He 
made  a  good  recovery ;  but  a  brother  three  years  younj^er  had  died  a  week  before  of  the 
same  disease,  double  lobar  pneumonia  after  influenia ;  and  a  maid  who  bad  nursed  him  alio 
died  with  acute  double  pneumonia.  His  mother,  a  younger  brother,  and  a  maa-eervant 
suffered  at  the  same  time  from  influenza, and  the  servant  from  pneumonia;  but  these  thr^ 
patients  recovered. 

Lobular  pnemnonia  (pulmonary  catarrh)  is  perhaps  still  more  frequents 
particularly  in  children  and  in  elderly  people,  and  it  is  not  less  dangerous 
to  them. 

In  most  cases  great  prostration  follows,  and  in  many  there  is  muscular 
weakness  with  malaise  for  several  weeks,  or  even  for  months,  after  recovery. 
In  others  the  bronchitis  common  during  an  attack  of  influenia  does  not 
subside,  as  usual,  in  about  a  week  after  the  fall  of  temperature,  bat 
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beocHues  chronic;  or  in  ohildren  may  develop  into  broncho-pneumonia, 
with  collapse ;  or  it  may  end  in  acute  tuberculosis  (»  in  phthisis.  Another 
sequel,  more  c<»nm(»i  in  children  than  in  adults,  is  empyema. 

Recovery  from  influenza  has  sometimes  been  followed  by  parotitis, 
necrosis,  and  distant  abscesses. 

There  remain  some  varieties  of  this  protean  malady  which  differ  re- 
markably from  the  most  common  and  classical  catarrhal,  bronchial,  and 
often  pulmonary  form  just  described. 

Mild  catarrhal  cases, — ^When  an  epidemic  of  influenza  is  going  on  we 
meet  with  cases  of  coryza  and  sore  throat  with  cough  and  rise  of  tempera- 
ture, which  are  recognised  as  specific  by  the  weakness  and  depression 
which  follow  them  being  quite  disproportioned  to  the  degree  or  duration 
of  the  fever. 

But  we  also  meet  with  similar  cases  when  there  is  no  epidemic  of  more 
severe  forms,  and  the  question  urises  whether  these  feverish  colds  are  not 
some  of  them  really  sporadic  inftuenza.  They  are  generally  assumed  to  be 
the  result  of  a  chill,  and  few  who  are  subject  to  them  but  can  recall  in- 
stances ol  their  following  directly  and  immistakably  as  the  result  of  expo- 
sure to  cold  wind,  or  to  rain,  or  to  a  draught  of  air.  The  first  effect  is  a 
sudden  feeling  of  chilliness,  an  involuntary  shudder  {i,t.  a  slight  rigor), 
and  a  fit  of  sneezing.  The  reflex  character  of  this  paroxysmal  neurosis  is  t 
shown  by  its  being  caused  by  a  bright  light  irritating  the  eyes,  as  well  as 
by  cold  air  in  the  face  or  snuff  in  the  nostrils,  and  also  by  its  being  in- 
hibited by  pressure  on  the  upper  lip  or  bridge  of  the  nose,  and  completely 
stopped  by  covering  the  face.  Indeed,  the  action  of  the  domestic  remedy 
of  smearing  the  nose  with  tallow  or  cold  cream  is  to  prevent  sneezing  by 
protecting  the  skin  from  cold. 

But  just  as  undoubtedly,  a  feverish  cold  sometimes  comes  on  with  no 
unusual  exposure  to  oc^d,  rather  after  sitting  in  hot  rooms ;  it  *'  runs 
through  the  house  "  like  a  oontagious  disease ;  it  is  accompanied  by  malaise 
and  pyrexia ;  it  lasts  for  a  limited  time,  and  then  subsides. 

In  one  point  it  differs  from  other  specific  fevers,  but  resembles  epidemic 
influenza — ^it  does  not  protect  against  itself;  or  rather,  perhaps,  it  pro- 
tects for  only  a  short  time.  While  relapses  from  an  ordinary  cold  in 
the  head  are  very  frequent,  a  severe  feverish  cold  rarely  occurs  except  at 
considerable  intervals. 

The  symptoms  which  follow  the  initial  sneeze  and  shivering  are  pain 
in  the  throat  felt  on  swallowing,  together  with  headache  and  severe  aching 
pains  in  the  loins,  the  thighs,  or  the  back  and  limbs  generally.  To  this 
stage  succeeds  coryza  and  a  short,  dry,  painful  cough.  The  temperature 
rises,  sometimes  to  103^  in  an  adult  and  often  to  102^,  the  urine  becomes 
febrile,  the  pulse  quick,  and  the  skin  dry.  After  a  day  of  distress  the  skin 
begins  to  act,  and  the  symptoms  are  somewhat  relieved,  but  the  coryza 
becomes  more  severe,  a  little  mucus  is  expectorated,  the  bowels  are  con- 
stipated, and  some  headache  and  pains  in  the  limbs  continue.  After  three, 
or  at  the  latest  four  days,  the  feverish  stage  is  almost  always  over,  but 
there  is  great  prostration  of  strength  for  so  short  an  illness,  and  consider- 
able bronchial  as  well  as  nasal  catarrh.  Finally  there  remains  some  cough 
and  expectoration  for  a  week  or  ten  days  more.  Occasionally  a  sharp 
attack  of  diarrhoea  seems  to  take  the  place  of  the  nasal  catarrh. 

This  is  surely  sporadic  influenza,  as  seems  to  be  proved  by  pneumonia 
VOL.  I.  15 
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sometimes  following  it,  and  by  the  specific  bacillus  having  sometimes  been 
found  present  (Lindenthal,  *  Wiener  klin.  Wchnschrft./  No.  17,  1897). 

The  treatment  of  these  '*  influenza  colds,''  as  feverish  catarrh  used  to 
be  called,  is  first  to  avoid  fresh  chills,  and  secondly  to  keep  warm.  4 
hot  bath  or  a  Turkish  bath  is  excellent,  and  for  the  time  the  patient  ieeh 
well,  but  they  do  not  cure ;  within  an  hour  he  is  as  ill  as  ever.  He  muit  go 
to  bed,  drink  warm  diluents,  and  get  the  skin  to  act.  Dover's  powder  it 
certainly  useful  with  most  people.  Some  find  antimonial  wine  more  eft&- 
tual  in  producing  perspiration  and  relieving  the  pains  and  oppression.  Loir 
diet,  salines,  and  laxatives  are  indicated,  with  constant  warmth  to  the  feet, 
the  face,  and  the  hands.  Thus  the  patient  gets  comfortably  through  his 
malady.     During  convalescence  quinine  is  the  best  tonic. 

As  prophylactics,  covering  the  face  and  hands,  and  wearing  cotton  wool 
in  the  ears  and  nostrils,  are  the  most  effectual. 

Varieties  of  grave  influenza. — Of  the  severer  forms  of  influenza  there  ii 
one  in  which  the  chief  force  of  the  virus  seems  to  fall  on  the  heart.  After 
an  attack,  often  of  no  unusual  severity,  the  patient  finds  himself  subject  to 
palpitation,  sometimes  to  vertigo  or  syncope,  and  the  pulse  is  weak,  oott- 
pressible,  and  sometimes  irregular.  Such  cases  may  last  for  monthi,  tad 
cause  great  anxiety  to  the  patient  and  the  phjsioian ;  but  they  do  not,  is 
the  writer's  experience,  lead  to  permanent  disease  of  the  heart,  nor  hai  he 
known  a  fatal  case.  Dr  Sansom  has  recorded  cases  of  persistent  tadif* 
oardia,  and  in  one  remarkable  case  the  pulse  continued  for  several  moothi 
at  a  rate  of  only  30  to  40  in  the  minute. 

In  another  form  the  abdominal  organs  suffer  most.  There  is  profuse 
diarrhoea,  sometimes  after  copious  bilious  evacuations,  ending  in  the  dit- 
charge  of  clear,  colourless  mucus.  Dr  Simon,  of  Birmingham,  has  recorded 
several  such  cases  ('  Brit.=  Med.  Joum.,'  June  13th,  1891),  and  the  writer 
has  seen  more  than  one  of  considerable  severity. 

Another  and  perhaps  the  most  serious  form  of  influenza  is  that  wfaic) 
affects  the  nervous  system.  With  only  moderate  pyrexia,  and  little  or  w 
cough,  the  patient  suffers  from  neuralgic  pains  after  the  primary  malais 
has  passed  off.  Or  he  becomes  depressed,  tearful,  or  hysterical,  and  thi 
may  end  in  either  suicidal  mania  or  confirmed  melancholy,  but  usually  i 
slow  and  gradual  recovery.  Peripheral  neuritis  has  been  observed  as 
sequel  of  influenza  by  Dr  Buzzard  and  other  physicians.  Probably  soin 
of  the  cases  of  bradycardia  and  tachycardia  above  mentioned  are  th 
result  of  parenchymatous  neuritis  of  the  vagus  or  sympathetic  oardie 
branches. 

Again,  the  convalescent  from  influenza  may  have  most  troublesom 
giddiness  and  reeling  gait,  so  that  physicians  may  suspect  him  of  tabes  c 
cerebellar  tiunour,  and  policemen  of  being  drunk.  Some  of  these  case 
have  followed  attacks  so  little  marked,  that  Sir  Samuel  Wilks  and  som 
other  experienced  physicians  admit  a  form  of  influenza  without  any  pyrexi 
at  all  (*  Lancet,'  1893,  ii,  p.  222). 

Mortality. — ^It  seems  paradoxical  to  say  that  influenza  is  seldom  fats 
and  yet  that  it  always  causes  a  great  increase  of  the  death-rate  ;  but  th 
explanation  is  that  the  number  of  those  who  fall  ill  is  greater,  beyond  al 
comparison,  than  in  the  case  of  any  other  epidemic  disease.  In  London  i: 
1847  not  less  than  5000  persons  ure  said  to  have  died  of  influenza  in  si 
weeks ;  but  then  it  was  computed  that  250,000  persons  were  attacked.  1 
Paris  above  one  fourth  of  the  population  suffered ;  in  (jeneva  not  less  ths; 
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I  floe  tliird.  Those  who  die  of  influenza  itself,  and  not  of  pneumonia  or  other 
lequelft,  are  usually  old  or  debilitated  subjects,  like  the  elder  Dr  Babing- 
too,  who  died  in  the  epidemic  of  1833,  at  the  age  of  seventy-seven,  and 
lid  preyiously  laboured  under  emphysema  of  the  lungs. 

Graves  found  the  epidemic  of  1837  very  fatal  among  the  aged,  yet  saw 
Judge  Day  recover  at  ninety-three. 

Sir  George  Baker  writes  of  the  epidemic  in  1762,  ''Leviter  plecte- 
kntur  infantes  et  liberabantur  facillime"  He  found  it  most  serious  in 
idrwced  age,  and  particularly  in  asthmatics.  Beeide  aged  people,  children 
Bnder  three  or  four  years  old  sometimes  die  of  influenza,  usually  with 
ImNiohitis  and  lobular  pneumonia. 

Parkes  states  that  patients  with  disease  of  the  heart,  and  some  of  those 
who  have  phthisis,  pass  through  influenza  without  being  the  wprse  for  it ; 
but  other  writers  have  remarked  that  after  its  subsidence  the  progress  of 
plithiuB  is  accelerated.  Dr  Farr  pointed  out,  in  1847,  that  the  mortality 
ftf  much  greater  in  those  districts  of  England  in  which  the  death-rate  was 
generally  high  than  it  was  in  healthier  places. 

In  February,  1762,  the  weekly  death-rate  at  Warsaw  ran  up  from  30  or 
40  to  150.  In  London  in  1837  the  mortality  in  2347  cases  was  2*3  per  cent., 
in  1847  about  3  per  cent.  (Peacock).  In  1889-90  it  was  probably  lower 
than  this  throughout  England,  but  in  Vienna  and  for  a  time  in  Paris  there 
na  a  higher  death-rate  from  influenza,  owing  chiefly  to  subsequent  pneu- 


Anatomy. — No  characteristic  changes  are  seen  in  the  bodies  of  those 
rb  have  died  during  an  attack  of  influenza.  The  air-passages  show  the 
ffdinary  signs  of  bronchitis,  and  there  may  be  great  oedema  of  the  pul- 
Bonary  tissue.  Hepatisation  of  one  or  both  limgs  is  frequent,  and  lobular 
pseamonia,  especially  in  children  and  aged  subjeote.  Plastic  exudation 
sto  the  bronchial  tubes  has  now  and  again  been  receded. 

MHology  and  pathology* — No  other  disease  diffuses  itself  so  widely 
rrer  the  earth's  surface.  Not  only  is  it  capable  of  existing  in  all  inhabited 
egioDs,  but  in  some  epidemics  it  has  ranged  over  every  quarter  of  the 
lobej  in  places  presenting  all  kinds  of  soil  and  every  variety  of  climate. 
t  cannot,  therefore,  be  due  to  any  "  telluric  emanation  "  or  miasm ;  nor  is 
i  related  to  ague,  for  Holland,  which  is  infected  with  malaria,  has  escaped 
)me  European  epidemics  of  influenza. 

Again,  the  progress  of  influenza  from  district  to  district  occupies  time, 
he  epidemic  of  1762  appeared  at  Warsaw  in  February,  reached  Vienna 
t  the  end  of  March,  and  Madgeburg  in  April ;  at  which  time  it  also  in- 
aded  Hamburg  and  London.  It  was  much  more  severe  at  Venice  and  at 
Tanaw  than  in  England  and  Germany,  and  did  not  visit  Paris  at  all.  In 
one  it  was  epidemic  throughout  Alsace,''^  and  in  July  attacked  the  British 
eet  in  the  Mediterranean.  After  that  month  no  cases  were  known  to 
ccur  in  Europe.  Beside  London,  the  towns  of  Manchester,  Lincoln, 
rficeater,  Exeter,  and  Norwich  were  seats  of  the  disease,  apparently  by 
QDTeyance  from  the  capital.  Similar  epidemics  of  catarrh  or  influenza 
ttd  appeared  at  Norwich  in  1733  and  1743.  It  was  less  common  in 
wintry  places — an  argument  in  favour  of  its  being  infectious. 

The  epidemic  which  raged  in  London  in  1833  is  supposed  by  Hirsch  to 

*  Thew  tceoants  wen  received  by  Sir  Geo.  Baker  from  Drs  Jackwitz,  Merten?,  Kothen, 
Pkiaf\t.aBdr  ' 
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have  been  related  to  one  which  occurred  in  1830  in  Chitm,  and  which  renched 
Koecow  later  on  in  that  year«  In  1831  it  spread  over  Russia,  Pohind. 
Germany,  France,  Sweden,  Italy ;  it  next  appeared  in  the  Isle  of  Man,  and 
lastly  in  New  Jersey,  on  the  other  side  of  the  Atlantic  In  1832  it  occurred 
chiefly  in  Spain  and  in  some  of  the  United  States.  In  1833  it  broke  out 
again  in  the  north  of  Europe,  and  after  extending  over  Russia  and  Germany, 
and  passing  to  Demnark,  it  reached  London  in  ApriL  It  was  also  ob- 
aenred  at  different  dates  of  this  year  in  Switzerland,  the  TyroK  France, 
Italy,  and  Egypt. 

The  epidemic  of  1889-90  was  first  observed  in  Russia  and  spread  west- 
ward over  the  continent,  attacking  as  usual  the  large  towns  earliest  and 
most  severely*  It  spread  from  Central  Europe  southwards  over  Italy  and 
Spain,  and  northwards  to  England,  where  the  smaller  country  towns  were 
Tisited  long  after  London,  while  many  out-of-the-way  places  escaped 
altogether.  In  America  and  Australia  the  epidemic  appeared  later^  and 
travelled  over  the  United  States  in  a  westerly  direction  from  the  Atlantic 
seaboard  to  California, 

Both  in  England  and  France  epidemic  influenza  seems  onl}*  to  occur  as 
the  result  of  extension  from  other  countries.  There  ie  doubt  whether  it 
has  ever  arisen  in  any  part  of  Europe.  Probably  its  home  is  in  some 
remote  part  of  Asia,  perhaps  Chinese  Tartary,  Hence  the  Russian  nume 
of  the  *'  Chinese  catarrh/'  and  the  English  name  of  the  *'  Russian  influeniA," 

The  folio winp;-  examples  show  how  rapid  and  sweeping  an  epidemic  may 
be,  and  how  difficult  it  sometimes  is  to  trace  the  contagion. 

In  1782  Admiral  Ketnpoufeldt'B  squudron  aailed  from  Spitlieiid  on  Mhj  :' 
between  Br^t  mid  the  Lizard.  On  the  29 tb,  tb^re  having  been  no  coiniiiui 
the  shore,  the  men  who  funned  the  crew  of  one  of  the  sliips  were  attacked  nii< 
and  toon  afterNwards  to  mtiiiy  of  the  milors  on  the  other  ships  that  by  the  second  week  tn 
Jnne  the  whole  sqqadron  had  to  return  to  port.  In  the  nieatitime  another  fleet*  nnder 
Lord  Hone,  bad  sailed,  all  in  perfect  health,  for  the  Dutch  coaat.  Towards  the  end  uf 
the  month  of  May  the  disease  appeared  in  several  of  bis  vessels  also,  although  there  hsd 
been  no  intercoQrae  with  the  land. 

On  April  3rd,  1833  (the  day  on  which  Sir  Thomas  Wataon  saw  bis  first  two  eas^f  of 
influenza  in  London),  a  vessel  called  the  "Stag**  was  oomiog  up  the  Channel,  and  arrived 
at  two  o'clock  off  Berry  Head  on  the  Devonshire  coast,  all  on  board  bein^^  h  ell.  The 
breeze  was  blowing  from  the  land,  and  in  half  sn  hour  forty  men  were  down  with  indoeuj 
by  six  o'clock  the  nnmber  was  increased  to  sixty,  and  hy  two  o'clock  on  the  followiag  4 
to  120.  The  same  evening  a  perfectly  healthy  regiment  at  Portsmouth  was  attacked,  i 
by  the  next  morning  so  many  of  the  soldiers  were  ill  that  the  garrison  duty  eonld  not  be 
performed* 

There  hnve  been  numerous  instances  in  which  the  complnint  has  first 
broken  out  in  those  particular  houses  of  a  town  at  which  travellers 
recently  arrived  from  infected  places ;  and  there  have  also  been  exAmfi 
of  its  having  spared  the  inmates  of  prisons  or  convents,  as  though  their 
isolation  had   served   to   protect  them. 

*  Thus/'  us  Dr  Fagge  \¥Tote  in  1880,  '*  we  are  brought  to  the  conviction 
that,  unless  the  cfliise  of  intiuenza  is  something  of  the  nature  of  which  we 
have  no  conception,  it  must  be  a  living  thing,  which  is  capable  of  reproduc- 
ing and  multiplying  itself  when  once  it  has  been  introduced  into  a  parti* 
cular  district  or  country." 

It  h  possible  that  the  contagion  may  be  derived  from  horses  or  other 
of  the  lower  animals.  The  human  disease  seems  to  be  identical  with  the 
influenza  to  which  horses  are  liable  ("  pink-eye ''),  which  in  1872  is  said  to 
have  attacked  about  16,000  horses  in  New  York  alone.     During  epidemics 
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«f  human  influenza,  horses,  dogs,  cats,  and  even  birds  are  said  to  suffer. 
Bnt  the  disease  in  h(Mrses  does  not  appear  to  spread  to  stablemen  and 
pooms,  and  monkeys  in  the  Zoological  Gardens  at  Regent's  Park  did  not 
ihare  in  the  recent  epidemics.  Indeed,  Klein  doubts  whether  even  horses 
ire  liable  to  true  influenza. 

The  bacillus. — The  probability  of  influenza  depending  on  a  contagium 
Tiram  has  been  raised  to  a  high  degree  by  the  discovery  of  a  specific 
microbe  by  Pfeiffer  in  1892,  present  in  the  mucus  and  saliva  of  patients 
goffering  from  influenza.  His  statements  were  confirmed  by  Kitasato  in 
Berlin,  and  by  Klein*  in  this  country. 

It  is  a  rod-shaped  organism,  very  small,  immobile,  and  refractory  to 
itains.  When  staining  with  carbolic  fuchsin  is  successful  it  affects  the 
two  ends  of  the  bacillus,  leaving  the  mid-part  clear,  so  that  it  simulates  a 
liplococcus.  It  grows  best  on  gelatine  mixed  with  blood.  The  chemical 
jroducts  to  which  probably  its  toxic  effects  are  due  have  not  yet  been 
iscertained,  as  they  have  been  in  the  case  of  diphtheria. 

Diagnosis, — From  the  description  above  given  it  is  manifest  that  in- 
ioenia  is  one  of  the  most  variable  and  multiform  of  diseases.  Nor  would 
in  attempt  to  give  pathognomonic  or  even  distinctive  characters  be  of  much 
pnctical  use. 

Influenza  must  never  be  forgotten  as  a  possible  explanation  of  many 
febrile  and  anomalous  conditions  without  present  pyrexia.  Its  most  cha- 
ncteristic  and  constant  features  are  its  abrupt  onset,  its  severe  pains,  its  , 
dwrt  course,  the  deep  impression  made  on  the  nervous  system,  particularly 
the  cerebral  cortex,  the  vagus,  and  the  splanchnic  areas,  its  slow  and  un- 
certain convalescence,  and  the  variety  and  persistence  of  its  sequelae.  Often 
influenza  can  only  be  certainly  recognised  in  retrospect ;  often  a  patient's 
im  feelings,  if  he  has  suffered  from  it  before,  prove  a  better  diagnosis 
ban  the  symptoms  seen  from  outside. 

It  may,  however,  be  useful  to  enumerate  some  of  the  maladies  for 
rbich  influenza  is  most  often  mistaken,  or  which  in  their  turn,  though  less 
iften,  are  mistaken  for  influenza. 

The  most  common  severe  catarrhal  form  has  been  often  confounded 
ritb  (acute)  rheumatism,  with  variola  and  other  exanthems,  with  the  com- 
taretively,  but  only  comparatively,  rare  cases  of  enteric  fever  with  an 
brupt  onset,  and  in  foreign  countries  with  malarial  fever  and  with 
engue.  The  slighter  forms  of  influenza  are  constantly  regarded  as 
(M^inary  colds"  imtil  the  muscular  prostration  or  some  nervous  sequel 
howB  their  true  nature.  Bronchitis  and  broncho-pneumonia  from  influenza 
iav«  often  been  regarded  as  signs  of  asthma  or  of  acute  tuberculosis, 
^nemnonia  after  influenza  is  true  pneumonia,  with  its  own  characteristic 
laoUus  present — at  least  in  most  cases.  It  only  differs  by  its  greater 
lai^r  from  cases  of  different  origin. 

The  cardiac  sequelae  of  influenza  resemble  those  of  diphtheria,  and  the 
»ndition  sometimes  seen  in  spirit  drinkers  with  peripheral  neuritis  and 
Teak,  rapid  action  of  the  heart.     Bradycardia  is  more  characteristic. 

The  abdominal  form  of  the  disease  may  simulate  cholera,  as  in  a  case 
seen  by  Dr  Goodhart ;  or  acute  muco-enteritis,  or  irritant  poisoning,  parti- 
cularly by  animal  products. 

The  acute  nervous  prostration  sometimes  caused  by  influenza,  particu- 
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larly  if  accompanied  by  vomiting  and  severe  headache,  may  resemble  tuber- 
culous meningitis  or  tumour  of  the  brain.  The  fact  of  nervous  symptoms 
following  an  attack  will  often  justify  a  favourable  prognosis  of  conditions 
which  resemble  tabes,  or  of  oases  of  insanity  or  melancholy,  which  otherwise 
would  admit  of  little  hope. 

Prognosis. — ^An  epidemic  of  influenza  is  only  directly  dangerous  to 
infants  and  aged  persons.  But  an  attack  may  be  complicated  by  pneu- 
monia at  any  age.  The  sequel»,  though  often  worse  than  the  attack, 
are  very  rarely  fatal. 

Treatment — From  an  historical  point  of  view  it  will  always  be  interest- 
ing to  know  that  bleeding  and  the  administration  of  antimony  were  re- 
cognised by  imiversal  experience  to  be  injiurious  in  this  disease  at  a  time 
when  they  were  regarded  as  almost  essential  to  the  cure  of  pneumonia  and 
other  inflammations.  In  the  recent  epidemics  quinine  has  been  found 
useful,  even  from  the  commencement  of  the  attack.  Another  usual  prac- 
tice was,  after  having  given  one  purgative  dose,  to  preecribe  salines  during 
the  first  day  or  two,  and  afterwards  ammonia  with  senega  or  serpentary. 
Parkes  disapproved  feeding  the  patient  with  hot  beef-tea;  it  invariably, 
he  thought,  inereafied  the  headache  and  the  languor.  If  the  patient  it^ 
young  and  healthy,  it  may  be  sufficient  to  let  him  drink  freely  of  iced  milk 
and  soda-water,  thin  barley-water  with  slices  of  lemon,  or  weak  white-wine 
whey.  Except  to  elderly  patients  stimulants  should  not  be  given  during 
the  early  stages.  Afterwards  a  good  supply  of  food  should  be  allowed,  and 
I  at  this  stage  bitters  and  mineral  acids  are  often  necessary.  During  the 
/stage  of  pyrexia  the  writer  has  found  hot  baths  and  diaphoretic  drugs 
give  most  relief,  and  antipyrin  has  proved  the  most  useful  remedy  for  the 
severe  headache. 

For  the  cardiac  complications  and  sequelse  strychnia  is  the  best  drug, 
particularly  injected  under  the  skin.  Aftenvards,  for  tachycardia,  digitalis 
and  alcohol  are  both  of  the  greatest  value.  The  pneumonia  which  follows 
influenza  requires  stimulants  from  the  first,  and  most  of  the  neurotic 
sequelae  are  best  treated  by  prolonged  rest,  fresh  air,  and  London  porter 
or  Dublin  stout,  which  are  more  useful  and  less  liable  to  misuse  than 
spirits. 
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Thucydides,  lib.  ii,  cap.  54.* 

Ilisiory,  iwmeachUure,  ami  geographical  distribution — Imubation — Course  :  first 
week,  exantliem;  second  week — Crisis  and  convalescence — Mortality  and 
mode  of  deaih-^Post-mortem  appearances — Complications  and  sequelce — 
JStiologtf  ;  contagion  of  typhus :  predisposing  causes — Dia^msis — Prognosis 
— Treiitment, 

Synonyms, — Contagious  or  epidemic  fever ;  "  parish  infection  ; "  putrid 
fever;  spotted  fever,  morbus  pulioaris,  febris  petechialis;  oohlotic  fever 
(o;(Xot,  a  crowd) ;  tjphus  fever,  brain  fever ;  jail  fever,  ship  fever,  camp 
fever  or  leaguer  sickness;  fourteen-day  fever;  Irish  fever;  febris  Hun- 
garica;  typhus  ezanthematicus. — Fr,  Fi^vre  typhus. — Germ,  Flecktyphus. 

Definition, — ^A  specific  contagious  fever,  with  a  characteristic  exanthem. 
running  a  course  of  about  two  weeks. 

History, — ^Typhus,  in  Watson's  daasical  Lectures  on  Medicine,  in  Mur- 
chison's  work  on  Continued  Fevers,  and  in  the  first  edition  of  this  text- 
book, was  placed  first  in  the  list  of  diseases,  and  it  was  ''  by  merit  raised  to 
that  bad  eminence,"  for  it  was  the  first  recognised  and  named  as  a  separate 
kind  of  fever ;  and  between  the  disappearance  of  the  Oriental  Plague  from 
this  country  after  1666,  and  the  appearance  of  the  cholera  in  1830,  typhus 
waft  the  most  formidable  infectious  fever  in  the  United  Kingdom,  parti- 
cularly in  the  great  towns.  Dining  the  second  half  of  the  present  century 
it  has  gradually  ceased  to  be  endemic,  and  epidemics  have  become  smaller 
and  more  rare. 

Its  place  in  history  is  next  in  importance  to  that  of  the  true  or  Oriental 
Plague.  It  is  the  common  pestilence  which  has  accompanied  and  followed 
wars,  and  which  kept  down  the  population  in  crowded  cities  and  in  the 
ill-cared-for  prisons  of  the  eighteenth  century. 

The  name  now  in  use  was  first  applied  to  a  definite  kind  of  fever  by 
Sauvages  in  1759,  and  waa  adopted  by  Cullen  and  subsequent  writers. 
Until  then  it  had,  from  the  time  of  Hippocrates  downwards,  been  em- 
ployed, in  accordance  with  its  etymology,!  to  designate  a  confused  state  of 
intellect,  delirium  and  stupor. 

The  placrue  of  Athens,  recorded  by  Thucydides,  was  most  probably  what 

♦  "  A  Dorian  war  shall  fall, 

And  a  great  plagne  withal/'  ns  Hobbes  translates  the  oracle, 
t  Ttff  oCf  smoke,  mitt,  clond.  confasion  and  cloudiness  of  ideas,  akin  to  Latin  stnpeo. 
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we  now  call  typhus.  However  tkis  may  be,  there  is  no  doubt  of 
the  nature  of  certain  epidemio  fevers  which  prevailed  in  Itaiy,  France, 
and  Hungary  in  the  sixteenth  century,  and  of  which  accounts  wen 
given  by  Fracastorius  of  Verona,  and  other  conteDiporary  writers.  During 
the  course  of  the  same  century  occurred  the  tirst  three  of  the  fawouic 
"  Black  Assizes  "  in  this  country,  when  judges,  sheriffs,  and  jurymen  wen* 
suddenly  attacked  with  fatal  illnesB,  which  had  spread  from  the  prisoners 
brought  up  for  trial.  One  of  the  older  names  of  the  disease  is  jail  fevtr. 
Another  is  Morbus  caMrcnsU  or  military  fever^  from  the  ravages  which  it 
has  committed  among  soldiera  and  camp  followers,  from  the  time  of  the 
Thirty  Years'  War  and  the  siege  of  Reading  in  1643  down  to  the  Crimesa 
campaign.  Other  names,  again,  are  spotty  fever  and  brain  ff^^cr,  from 
some  of  its  more  conspicuous  symptoms.  Of  late  years  it  has  been  uni- 
versally called  Typhus  in  this  country  and  in  France  ;  but  the  Germans  an* 
obliged  to  term  it  Typhus  exantheinatieu^  or  Fkcktyphus,  owing  to  their 
unfortunate  habit  of  calling  Enteric  Fever  typhus. 

As  Typhus  fever  or  one  of  its  synonyms,  the  disease  included  several 
kinds  which  were  long  held  to  be  mere  **  varieties  *'  affecting  the  skin,  the 
bowels,  or  other  organs  in  different  cases,  as  Influenza  or  Syphilis  does.  We 
now  regard  them  as  different ''  species/'  proved  so  by  their  "^  breeding  true." 
We  have  seen  how,  between  1835  and  1850,  the  fi^t^re  typhoidr  of  Paris 
was  shown  to  be  not  a  local  modification  of  the  sjnitted  ti/phus  of 
London  and  Edinburgh,  but  a  separate  disease  {mpra^  p.  Ill)*  About  the 
same  time  Famine  typhus  was  separated  as  a  third  speciHc  malady,  to  be 
described  in  the  following  chapter.  Oriental  Plague,  or  true  Pestilence. 
had  always  been  regarded  by  the  best  observers  as  separate  from  putrid 
and  spotted  contagious  fever,  and  is  no  longer  spoken  of  as  Bubooic 
Typhus.  Thus  ty|rhus,  as  the  term  is  now  understood,  is  of  strictly  de- 
fined and  comparatively  small  e^ctent,  while  its  importance  ta  further 
restricted  by  its  being  nearly  banished  from  civilised  Europe. 

DiHrihution. — On  the  Continent  the  disease  with  which  we  are  now  oon- 
cerDed  has  always  been  less  common  than  in  the  British  Isles.  Both  in 
Great  Britain  and  in  Ireland  it  has  prevailed  with  great  seventy  on  re- 
peated occasions  during  the  last  two  hundred  years.  In  the  present  century 
there  have  been  epidemics  of  Typhus  in  1803,  in  181749,  in  182G-2S,  in 
1836,  in  1843,  in  1846-48,  in  1856,  and  from  1861  to  1870,  particularly  in 
1866-69,  the  la^t  in  London,  although  scattered  cases  have  since  ocourred. 
In  Dublin  the  last  serious  outbreak  was  in  1880-82.  It  must  be  noted, 
however,  that  in  some  of  the  earUer  of  these  epidemics  there  was  a 
large  admiiture  of  cases  of  Relapsing  Fever^  whioh  was  not  known  ta  be 
distinct  from  typhus  until  1843,  but  can  even  now  be  recognised  in  the 
history  of  great  fevers  by  it*  small  mort^vlity. 

Typhus  in  the  poorer  districts  of  Edinburgh,  Glasgow,  Liverpool,  wid 
Dublin  still  occasionally  oocurs,  as  it  did  until  recent  years  in  London,  but^ 
as  an  epidemic,  it  no  longer  le^aves  itn  haunts  in  cities  and  invades  the 
country.  It  is  most  prevalent  in  winter,  probably  from  i^reater  over- 
crowding and  less  ventilation. 

On  the  Continent  its  course  has  bee»n  chiefly  epidemic  A  terrible  visi- 
tation of  typhus  decimated  the  French  army  in  the  Crimea*  It  haa  beeo 
seen  more  or  less  frequently  in  the  Baltic  provinces  of  Russia,  in  Poland 
and  in  Hungary.  The  last  epidemic  in  Germany  had  its  seat  in  East 
Prussia  and    Silesia   in    1867-8.     Typhus    is   rare   even   as    an    occasional 
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visitant  in  the  south  of  Europe,  and  it  appears  to  be  unknown  in  Japan,  \ 
in  India,  and  the  tropics  generally ;  but  it  is  not  uncommon  in  Northern  i 
China. 

The  disease  was  introduced  into  America  in  1847  by  an  infected 
inunigrant  ship,  and  in  1867  by  the  same  means  into  Australia,  but  for- 
tunately it  has  never  established  itself  in  either  continent.  There  have, 
however,  been  outbreaks  in  New  York  (735  cases  in  1881-2),  Philadelphia 
(1883),  and  Montreal  (1877). 

T3rphus  has  never  been  seen  in  South  Africa,  nor  in  the  equatorial 
regions  of  tiiat  continent;  but  it  occurs  in  Egypt  every  spring,  and  Dr 
Sandwich,  of  Cairo,  has  described  it  in  the  '  St.  Thomases  Hospital  Reports ' 
for  1886. 

The  (original  home  of  typhus  is  unknown.  Many  epidemics  have  been 
traced  to  Russia  and  Tartary,  and  perhaps  China  is  the  most  probable 
primitive  focus  of  the  disease. 

It  affecta  all  ages,  and  Buchanan  has  shown  that  even  young  children 
are  by  no  means  exempt. 

Typhus  is  imknown  among  animals.  Mosler  injected  fresh  blood  from  j 
typhous  patients  into  the  veins  of  dogs  without  any  result.  Zillzer  / 
reported  more  successful  results  in  rabbits. 

Entrance  of  the  contagion. — No  materies  morbi  has  yet  been  detected,* 
though  there  can  be  no  doubt  of  its  existence.  It  probably  gains  entrance 
in  most  cases  by  the  breath,  and  through  the  stomata  of  the  air-vesicles 
invades  successively  the  lymph,  the  blood,  and  the  tissues.  The  contagion 
is  very  sure,  but  readily  diluted  and  dissipated,  and  probably  not  very 
persistent. 

Incubation. — ^This  is  of  variable  length.  Few  cases  afford  an  oppor- 
tunity of  determining  it,  for  the  disease  rarely  follows  a  single  definite 
exposure  to  contagion.  But  Murchison  collected  for  the  *  St.  Thomas's 
Hospital  Reports '  in  1871  no  fewer  than  thirty-one  instances  more  or  less 
direcUy  in  point.  In  two  of  them  the  effect  was  apparently  immediate: 
the  patient  was  conscious  of  an  offensive  odoiu:  proceeding  from  a  case,  and 
was  at  once  attacked  with  headache,  prostration,  nausea,  and  rigors ;  and 
all  the  other  symptoms  developed  themselves  in  due  course.  In  one 
instance  the  period  was  not  more  than  two  days ;  in  two,  only  four  days ; 
in  one  (that  of  Murchison  himself)  exactly  five  days ;  in  one  not  more  than 
six  days ;  in  two  not  more  than  ten  days.  Similar  short  incubation  periods 
have  been  given  by  other  writers :  thus  Lebert,  in  ^  Ziemssen's  Handbuch,' 
mentions  five  to  seven  days;  and  in  some  cases  the  disease  has  followed 
exactly  eight  days  after  exposure.  On  the  other  hand,  Murchison  found 
that  in  most  of  his  thirty-one  cases  the  period  was  longer :  in  four  it  was 
exactly  twelve  days ;  in  thirteen  others  it  was  within  a  few  days  of  this,  on 
one  side  or  the  other ;  in  one  patient  not  less  than  thirteen  days,  in  another 
not  less  than  fourteen  days,  in  the  third  exactly  fifteen  days,  in  the  foiuth 
not  less  than  twenty-one  days.  The  period  of  incubation  would  seem,  then, 
to  be  very  variable,  but  most  frequently  somewhat  imder  a  fortnight. 

During  the  incubation  the  patient  appears  to  be  well ;  but  sometimes 
towards  its  end  there  is  a  little  malaise,  with  headache,  pains  in  the  limbs, 
and  loss  of  appetite. 

*  Microbes  hare  been  described  in  tlie  blood  and  tissues  bj  Hallier  in  1868  (a  fungus), 
by  Mott  in  1878  (dnmb-bell  cocci),  and  by  Hlava  of  Prague  in  1889  (strepto-bacillus). 


Coursr. — ^The  onset  of  the  disease  is  generally  detijiite  and  iiwmlly 
den  :  much  more  often  so  than  in  enteric  though  lees  than  in  reUpttng  few. 
The  patient  ia  attacked  with  headache,  and  with  pains  in  tile  back  aiui 
Limbs.  He  feels  chilly,  and  sometimes  shivers ;  after  a  while  he  maj  per- 
spire, but  the  chilliness  presently  returns,  and  he  is  glad  to  sit  cowariikg 
over  the  tire.  He  feels  weary  and  disinchned  for  exertion.  He  is  thirty* 
but  appetite  is  completely  lost.  His  tongue  is  (Edematous,  pale,  and  coated 
with  fur,  which  is  at  first  white,  afterwards  yellowish.  There  is  nausea,  but 
not  often  vomiting.  The  bowels  are  constipated.  The  urine  is  scant v, 
dense  and  high-coloured.  He  is  restless,  and  his  sleep  is  disturbed  by 
painful  dreams  and  sudden  starts.  So  far  these  are  only  the  common  earlv 
symptoms  of  any  specific  fever,  and  in  slighter  degree  they  attend  a  feverish 
cold.     Next  follow  more  characteristic  Bymptoms. 

Every  day  the  patient  becomes  more  prostrate ;  if  unable  to  seek  relief 
in  bed,  he  totters  as  he  walks,  and  his  hands  tremble  when  he  attempts  !<» 
use  them  ;  until,  on  the  third  or  the  fourth  day  at  latest,  he  can  support 
himself  no  longer. 

From  the  first  the  patient's  aspect  is  dull,  heavy,  and  oppressed.     The 

•jeyes  are  injected  and  suffused.  The  face  is  of  a  dusky  colour,  the  flush 
being  general,  and  not  limited  to  the  cheeks  as  in  enteric  fever.  As  the 
disease  advances,  the  expression  becomes  more  and  more  vacant  and  stupid. 
and  it  is  seldom  that  the  patient  himself  feels  anxiety  about  his  illness. 
Towards  the  end  of  the  first  week  there  is  generally  delirium,  especially  a4 

;  night.     The  advent  of  this  symptom  is  said  to  be  earliest  in  persons 
have  been  intemperate,  and  in   those  who  have  been  subject  to  mei 
anxiety  and  fatigue.     In  some  exceptional  cases  it  sets  in  during  the  fin^t 
night,  and  Murchison  speaks  of  having  seen  cases  which  were  at  first  nm- 
taken  for  mania ;  but,  as  a  rule,  it  is  only  after  the  lapse  of  several  days 

'  that  the  patient's  mind  begins  to  wander.  About  the  same  time  lie 
general  ly  ceases  to  com  plain  of  headache. 

The  temperaiure  rises  rapidly  in  typhus,  Wunderlich  stated  that  it  is 
generally  104° — -104*9^  on  the  first  evening,  and  that  by  the  fourth  evening 
it  is  seldom  under  104*9C»,  generally  about  lOB'S*^,  and  often  higher  still. 
Experience  in  England  has  been  that  the  average  figures  are  much  lower 
than  these.  According  to  Murchison  the  highest  temperature  attained  at 
any  period  of  the  disease  is  generally  about  104^  or  105^  ;  it  is  scarcely 
ever  as  high  as  106°,  except  in  children,  and  it  sometimes  fails  to  reach 
103^.  The  maximum  is  seldom  reached  before  the  fourth  to  the  serenth 
day,  and  when  it  has  been  attained,  the  thermometer  varies  little  during 
the  first  week,  A  high  range  of  temperature  in  the  first  week  geniyrally  pre- 
cedes severe  cerebral  symptoms  in  the  second  :  but  a  rise  in  the  evening  is 
I  of  companitively  little  significance,  so  long  as  the  thermometer  falls  each 
mom  in;? ;  what  is  really  serious  is  a  high  temperature  without  intermis- 
sion. 

The  pulse  does  not  usually  rise  above  100  during  the  first  two  or  three 
days  ;  afterwards  it  ranges,  as  a  rule,  between  100  and  120,  When  it  la^ 
much  higher  the  case  is  severe  if  the  patient  is  an  adult ;  but  in  children  a 
very  rapid  pulse,  even  at  the  commencement  of  the  disease,  is  not  an  evil 
sign*  Occasionally  the  pulse  remains  below  100^  and  Murchison  cites 
instances,  observed  by  himself  and  others,  in  which  it  waa  not  above  10. 
and  sometimes  down  to  28,  for  days  together.  In  certain  oaaeet  how- 
ever, of  slow  radial  pulse  the  heart's  beats  have  been  twice  oa  frequent  a* 
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the  pulsations  felt  at  the  wrist.     A  slow  pulse  is  not  regarded  as  a  favour-  ? 
able  sign  in  typhus.  / 

Respiration  duHng  the  earlier  days  follows  the  pulse  rather  than  the 
temperature. 

The  exanthem, — Typhus  is  attended  by  a  characteristic  eruption,  the 
"  mulberry  rash,"  as  it  was  named  by  Sir  William  Jenner. 

In  rare  cases  this  is  preceded  by  a  rose-rash,  which  may  almost  be  mis- 
taken for  the  eruption  of  scarlet  fever.  In  the  museum  of  Guy's  Hospital 
we  have  models,  illustrating  this  remarkable  roseola,  which  were  taken  from 
two  women  under  the  care  of  Dr  Wilks  in  1864.  The  parts  represented 
are  the  abdomen,  and  the  forearm  with  the  hand;  but  in  each  case  the 
rash  is  said  to  have  covered  the  patient.  It  was  of  a  bright  crimson  colour, 
punctate,  macular,  or  diffused.  One  of  the  women  was  a  nurse  in  the 
hospital,  so  that  she  was  under  observation  from  the  first.  The  roseola  in 
each  case  faded  before  the  mulberry  rash  came  out. 

The  characteristic  mulberry  rash  generally  appears  on  the  fourth  or  the 
fifth  day  of  the  fever ;  sometimes,  as  in  a  case  admitted  into  Guy's  Hospital 
in  1874,  it  may  be  discovered  as  early  as  the  third  day,  and  sometimes  as  late 
as  the  sixth.  Occasionally  it  is  absent ;  but  observations  made  with  great 
care  at  the  London  Fever  Hospital  in  1864  showed  that  this  occurred  in 
scarcely  more  than  2 J  per  cent. — among  nearly  2500  cases  of  all  ages.  The 
exceptions  were  mostly  in  children.  When  it  does  come  out  in  them  it  is  ' 
often  peculiarly  abundant  and  well  marked,  so  as  to  resemble  the  rash  of 
measles ;  and  in  such  cases  it  may  be  seen  on  the  face,  whereas  in  adults  it 
is  generally  confined  to  the  trunk  and  limbs.  One  usually  looks  for  the 
typhus  rash  on  the  chest  and  the  abdomen  ;  but  Dr  Buchanan  says  that  the 
earliest  maculse  are  to  be  foimd  on  the  back  of  the  wrists,  the  borders  of 
the  axillae,  and  the  epigastrium.  The  face,  though  flushed,  is  seldom  the 
seat  of  the  macular  rash. 

It  consists  of  more  or  less  numerous  spots,  of  indeterminate  form,  the 
largest  three  or  four  lines  in  diameter,  isolated  or  irregularly  confluent. 
They  may  at  first  be  slightly  raised,  so  that  one  can  feel  them  with  the 
finger;  and  as  they  may  then  be  of  a  somewhat  florid  colour,  it  is  some-  . 
times  difficult,  when  they  are  few  and  separate,  to  distinguish  them  at  this 
stage  from  the  rose  spots  of  Enterica.     At  this  time,  too,  they  disappear  on 
pressure.     But  in  the  course  of  a  day  or  two  they  "alter  in  appearance  ; 
their  hue  becomes  darker  and  more  dingy ;  they  are  no  longer  raised ;  and 
when  the  finger  is  pressed  upon  them  they  either  remain  unaltered  or 
assume  a  yellowish  tint.     This  change  is  due  to  the  escape  of  blood  from  the ; 
vessels  into  the  substance  of  the  cutis ;  in  other  words,  the  maculse  have  \ 
become  petechial.      They  remain  visible  on  the  dead  body   if  the  easel 
should  end  fatally  while  they  are  still  present.     In  many  instances  they 
are  from  the  very  first  of  a  livid  or  purple  colour,  and  do  not  fade  on 
pressure. 

Within  forty-eight  hoiurs  from  its  first  appearance  the  nmlberry  rash  is 
complete.  During  this  time  fresh  spots  may  come  out,  but  they  are  added 
to  the  old  ones.  There  is  not,  as  in  enteric  fever,  a  succession  of  crops  of  \ 
maculae,  one  set  appearing  while  another  is  fading  away.  Murchison  satis- 
fied himself  on  this  point  in  a  large  number  of  cases,  surrounding  every  spot 
with  a  circle  of  ink  so  as  to  identify  it.  In  addition  to  the  distinct  maculae, 
there  is  also  a  faint,  irregular,  dusky  red  mottling,  which  looks  as  if  it  were 
more  deeply  seated,  and  has  therefore  been  inaccurately  called  a  ''  subcuti- 
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cular  rash/*     After  the  first  day  or  two  uo  fresh  spota  appear,  but  the 
maculfie  persist  until  the  end  of  the  fever. 

It  is  important  to  notice  that  the  severity  of  a  case  of  typhus  is 
generally  directly  proportionate  to  the  amount  of  eruption,  its  dispih  oi 
colour,  and  the  rapidity  with  which  it  becomes  livid  or  petechial.  Mur- 
I  chison  adds  that  the  exceptional  cases  in  which  no  rash  appears  huTv 
generally  a  mild  course ;  but  accx>rding  to  Lebert  they  are  often  severe  and 
sometimes  fatal. 

Subsequent  course. — During  the  second  week  of  the  fever,  in  which  the 
eianthem  is  fuUy  out,  the  symptoms  become  more  and  more  severe.  The 
patient  is  sleepless^  and  usually  passes  into  a  state  of  continuous  delirium. 
Sometimes  he  is  noisy  and  violent,  shouting,  talking  incessantly,  singing, 
and  struggling  to  get  out  of  bed.  In  this  condition  a  patient  may  throw 
himself  out  of  the  window,  and  some  years  ago  a  man  was  brought  into 
Guy^*8  Hospital  for  a  suicidal  wound  of  the  neck  inflicted  in  the  course  of 
typhus.  After  two  or  three  days  the  delirium  becomes  quiet  and  mutter- 
ing ;  and  often  it  is  so  from  the  first,  Sometimes  excitement  comes  on  as 
night  approaches,  while  the  rest  of  the  day  is  passed  in  a  state  of  stujior 
and  prostration.  By  the  middle  of  the  week  there  is  generally  complete 
unconsciousness.  When  loudly  spoken  to,  the  patient  perhaps  opens  his 
eyes  and  stares  vacantly ;  or,  if  told  to  put  out  his  tongue,  he  may 
separate  his  jaws,  and  leave  them  gaping. 

Murchison,  who  himself  went  through  two  attacks  of  ty[)hus,  tells  tR 
that  the  imagination  is  far  from  inactive  during  the  delirium  of  typhu 
He  took  a  great  dislike  to  a  nurse  and  to  a  valued  friend  \  and  because  i 
once  tied  him  down  in  bed  he  fancied  that  they  intended  to  murder  him, 
that  they  were  shutting  him  up  in  a  dungeon,  that  they  followed  him  to 
India,  Burmah,  and  other  countries  which  he  had  visited  in  former  ye««, 
and  to  which  he  had  escaped,  Dr  Gueneau  de  Mussy,  who  caught  typhus 
in  Dublin  in  1843,  afterwards  remembered  imagining  that  he  was  tied  down 
in  bed,  and  gradually  consumed  by  spontaneous  combustion-  Another 
fancy  was  that  he  saw  the  front  of  a  particular  house  in  Paris  in  a  state  of 
phosphorescence,  and  a  child  suspended  by  the  neck  from  a  window.  He 
also  believed  that  he  saw  one  of  his  friends  killed  in  the  street ;  and  bo 
strong  was  the  impression  that  even  during  convalescence  he  continued  to 
feel  concern  for  his  lose. 

During  the  second  week  of  typhus  dtafneu  is  very  commonly  pre« 
indeed,  it  begins  about  the  fifth  day.  It  sometimes  affects  one  ear,  some- 
times  both.  Many  cases  do  well  in  which  deafness  has  been  complete ; 
and  from  the  time  of  Fracastorius  there  has  been  a  tradition  that  it  is  a 
favouKible  sign.  For  this  belief,  however,  there  do  not  appear  to  be  aoy 
good  i^ounds ;  deafness  is  certainly  present  in  many  cases  which  end 
fatally. 

The  pupils,  in  the  advanced  stages  of  typhus,  are  contracted  and  in- 
sensible to  light — as  minute  as  pinholes,  according  to  Graves.  Jenner  first 
laid  stress  on  this  myosia  as  a  distinction  between  typhus  and  enteric 
fever :  and  Murchison  says  that  neither  during  active  delirium  nor  in  pro- 
fo^md  stupor  has  he  seen  dilated  and  insensible  pupils  in  typhus. 

The  muscular  prostration,  during  the  second  week  of  typhus.  hec0ili6S 
extreme.  The  patient  sinks  down  in  bed,  and  lies  on  his  back,  unable  to 
raise  himself,  or  even  to  turn  on  either  side.  If  the  clothes  are  turned 
down  to  look  for  the  maculie,  he  Takes  no  notice.     One  of  the  shrewd  re- 
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tnarka  of  ihe  Itifit  resident  apotheciiry  of  Guy »  Hospital,  Mr  Stocker,  was 
tlufct  to  lind  a  fever  patient  lying  on  his  side  was  a  good  sigtL  The  faeces 
are  pusstd  involuntarily.  The  urine  dribblea  away  incessantly^  so  that 
unlees  it  can  be  caught  in  a  proper  receptacle  it  soaks  the  sheets  and  pro- 
duces great  irritation  of  the  skin.  But  before  it  begins  to  run  ofif  it  may 
fully  distend  the  bladder,  the  muscular  coat  of  this  organ  being  paralysed 
as  well  as  the  sphincter.  One  must,  therefore,  never  omit  to  examine  the 
hjpogifcstric  region  at  every  visit*  even  if  the  nurse  tells  us  that  the  urine  is  , 
in  abundance.  Other  results  of  muscular  weakness  are  loss  of  power 
I  0pe<ik,  to  protrude  the  tongue,  and  sometimes  even  t^  close  the  eyelids, 
w»  that  the  cornea  may  slough. 

At  this  stage  of  the  disease  tremor  of  the  muxehs  is  almost  constantly 
present.     The  whole  body  may  be  in  a  state  of  agitation,  especially  in  old 
people  and  in  those  who  have  been  exhausted  by  work  or  by  intemperance : 
indeed,  in  drunkards  a  stat^  of  delirium  tremens  often  seems  to  be  added 
to  the  typhous  symptoms.     Sometinies  the  tremor  is  limited  to  the  hands 
aod  tongue.     Murchison  speaks  of  having  sometimes  seen  nystagmus,   or 
cboreiform  spasms  of  the  limbs.     Much  more  frequent  are  those  jerking 
movemeTil!^  of  the   muscles   of  the   forearms   which   are   commonly   called 
wuhtultui  Undinum.     Or  there  may  be  twitchings  of  the  face.     Jenner  bhw 
two  cftRCK  in  which  the  face  acquired  a  peculiar  expression  from  a  spasmodic 
•etion  nf  the  inferior  recti  muscles  of  the  eyeballs  in  association  witli  the/ 
levatores  palpebrarum  ;  in  each  instance  the  movements  were  excited  when  \ 
either  of  the  arms  was  suddenly  raised.     Another  variety  of  spa&m  is  pick- 
ing or  fumbling  at  the  bedclothes — ^a  had  sign,   for  which   we  have  the, 
pedantic  names  **  floccitatio  "  and  '*  carphology; ' 

The  mulberry  rash  genernlly  remains  visible  until  the  fall  of  tempera- 
ture. The  maculae  may  even  become  darker  and  more  distinct.  But  the 
faint  general  mottling  fades  more  quickly,  and  in  mild  oases,  where  this 
\m  the  only  eruptian,  nothing  of  it  may  be  left  when  the  fever  has  still 
•evtfral  days  tn  nm. 

The  temperature  during  the  second  week  is,  as  a  riik%  rather  lower  than 
in  the  latter  part  of  the  first  week.  This  slight  fall  between  the  seventh 
and  the  tenth  day  is  of  good  omen,  and  its  absence  unfavourable.  Hence- 
forth, and  up  to  the  time  of  the  crisis,  there  are  usually  alight  recurring 
remiiaion^  of  one  or  two  degrees.  A  decided  rise  during  the  second  week 
indicntes  the  supervention  of  some  complication,  generally  in  the  lungs. 

Shortly  before  death  the  temperature  often  rises  very  high.  Dr  Moore 
reoofds  a  case  in  which  it  reaohad  1091°  Fahr.  on  the  nineteenth  day. 
Another,  met  with  by  Dr  A.  W.  Foote,  was  107* 2^;  and  the  same  figure 
(iZ^  C.  and  109*4*^  Fahr.)  was  recorded  by  Wunderlich  and  Murchison. 
0ut«  except  just  before  death,  hyperpyrexia  appears  to  be  very  rare  in 
typhus, 

Tlie  rate  of  the  puhe  vanes  little  from  day  to  day,  but  its  general  ten- 
dency is  to  become  more  rapid.  Its  volume  and  force  decline  until  in  severe 
csaea  it  is  so  small  and  feeble  as  to  be  imperceptible^  Sometimes  it  is 
dicrotic  but  Lebert  remarks  that  this  is  not  nearly  so  common  as  in 
enteric  fever.  Irregularity  of  the  pulse  is  more  frequent,  and  sometimes 
there  are  intermissions.  Stokes  pointed  out  an  important  sign  of  the  chief 
dan^^^r  of  ihe^  disease,  namely,  diminution  or  loss  of  the  heart/s  impulse, 
with  disappearance  of  the  first  sound.  For  several  days,  even  when  re- 
cerrrrr  is  to  take  place,  it  is  often  impossible  to  feel  the  heart  beating,  and 
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with  the  stethoscope  ouly  the  secood  sound  cain  be  heard.     In  oilier  cases  a 
systolic  bruit  is  developed,  no   doubt  froju   temporary  dilat«ii*»'     "^  'H 
mitral  or  tricuspid  orifice. 

The  breathing  in  the  aecoiid  week  of  the  disease  is  alntn-  li,  ij* 
hurried,  being  at  the  rate  of  thirty  or  forty  in  the  minute,  S*jui^'  ii».i:ueGf 
hypostatic  congeistion  of  the  lungs  is  n.  constnnt  symptom,  not  u  complice- 
tion.  It  often  begins  about  the  middle  and  sometimes  early  in  the  stK.-ood 
week,  and  is  indicated  by  diminution  of  resonance  over  the  bases  behind. 
The  respiratory  murmur  is  feeble,  and  masked  by  the  coarse  rales  which 
gi^adually  spread  over  the  greater  part  of  the  chest.  Bronchial  cutarrh  is 
always  associated  with  this  condition,  and  the  patient  may  i^pit  up  con- 
fiiderable  quantities  of  frothy  tenacious  secretion,  mixed  perhaps  with 
streaks  of  blood.  But  sometimes  cough  and  expectoration  are  entirely 
absent. 

The  iongut^  in  mild  cases,  may  remain  moist,  though  furred,  throughout 
the  whole  course  of  the  fever.  But  usually  during  the  second  week  it  is 
dry,  rough,  and  brown.  When  the  disease  is  very  severe  it  becomes  con- 
tracted into  a  ball  ('*  like  a  parrot^s  tongue  "'),  and  covered  with  a  dark 
I  brown  or  black  crust ;  this  crust  may  be  irregularly  cracked ;  but  the 
'  fissured  condition  of  the  tongue  itself,  which  is  so  commonly  seen  in  enteri<: 
fever,  is  rare  in  typhus.  The  lips  and  teeth  are  covered  with  diu*k.  dirty 
crusts,  called  sordes.  They  consist  of  an  accumulation  of  epithelium,  which 
becomes  dark  from  desiccation  or  black  from  blood  or  from  the  remains  of 
Ijeef-tea  and  other  food.  Increased  care  iind  skill  in  nursing  have  in  thit, 
lis  in  many  other  points,  deprived  the  clinical  pictures  drawn  by  earlier 
writers  of  some  of  their  most  striking  features.  An  entire  loss  of  appetite 
lasts  to  the  end  of  the  disease;  and  sometimes  the  patient  refuses  to  lake 
nouriahmeut,  nor  does  he  in  the  latter  period  of  the  fever  appear  to  buffer 
from  thirst.  Occasionally  vomiting  is  a  persistent  and  troublesome  syuiptom, 
but  this  is  exceptional.  The  abdomen  is  sometimee  flat  or  even  concave,  and 
tympanites  is  very  rare.  As  a  rule  there  is  constipation,  but  looeenees  of 
the  bowels  is  not  infrequent.  Murchison  spoke  of  diarrhoea  as  occurring 
in  about  5  or  10  per  cent,  of  all  cases  of  t^'phus.  But  in  1866  Buchasaa 
said  that  it  had  been  seen  in  at  least  one  third  of  the  caiies  which 
had  come  under  observation  at  the  London  Fever  Hospital  during  some 
years;  he  was  inclined  to  refer  its  greater  frequency  in  the  ei[>erience  of 
gome  physicians  to  the  larger  amotmts  of  liquid  food  forced  upon  the 
stomachs  of  their  patients. 

The  urim  generally  remains  dark  in  colour  during  the  second  week  of 
typhus,  but  sometimes  it  is  pale  and  even  alkaline.  The  aiuoiint  of  urea 
voided  is  increased  compared  with  the  amount  of  nitrogenous  food  taken. 
At  this  period  of  the  disease  the  ehlorides  fail  to  be  excreted  by  the  kidneys* 
even  when  the  patient  is  niade  to  take  large  quantities  of  eomuioo  salt. 
The  urine  sometimes  contains  no  chlorides  at  all,  but  Buchanan  nays  that 
,  usually  two  or  three  grains  are  passed  in  the  twenty-four  hours,  j^  jh 

to  produce  an  opalescence  on  the  addition  of  nitrate  of  silver,    Af'-  in 

is  common  in  fevers  generally,  and  in  tyF»hus  appears  to  be  present  in  more 
than  half  the  cases.  It  may,  however,  when  associated  w^^^'  tJ.w^,^  ,.na 
tube-casts,  indicate  acute  febrile  nephritis. 

Crisis. — Such  is  the  condition  of  a  patient  suffering  under  tyi  Uus  uniu 
about  the  fourteenth  day,  when  in  favourable  cases  a  marvellotis  change 
takes  place.     He  falls  into  a  sound  and  quiet  sleep,  from  which  lie  awahM 


CRISIS— RECOVERY— DEATH  239 

a  few  hours  later,  rational,  refreshed,  and  cool.  At  the  same  time  the 
thermometer  shows  a  rapid  fall  to  normal  or  even  lower — ^a  difference 
generally  of  from  4^  to  6^  Fahr.  The  fall  may  be  complete  within  twelve 
hours,  but  according  to  Lebert  often  takes  thirty-six  hours,  and  sometimes 
two  or  three  days. 

Murchison  says  that  in  nearly  one  half  of  the  cases  of  typhus  the  date  of 
the  crisis  is  the  thirteenth  or  the  fourteenth  day;  in  more  than  three 
fourths  it  is  from  the  thirteenth  to  the  sixteenth.  Lebert  gives  a  much 
larger  {Hroportion  of  cases  as  subsiding  between  the  tenth  and  the  twelfth 
days,  some  even  between  the  sixth  and  the  ninth.  These  short  cases  mostly 
occur  in  children. 

The  crisis  is  sometimes  accompanied  by  perspiration,  or  by  diarrhoea,  or 
by  the  excretion  of  urine  depositing  lithates  in  abimdance ;  but  there  is  no 
reason  to  suppose  that  such  symptoms  are  essential  to  the  defervescence,  as 
was  formerly  supposed.  Afterwards  the  temperature  generally  remains 
normal,  except  that  for  a  night  or  two  there  may  be  a  slight  evening 
rise. 

Convalescence  advances  rapidly.  The  tongue  becomes  clean  and  moist, 
and  the  appetite  is  ravenous.  Within  three  or  four  weeks  the  patient  has 
recovered  his  bodily  strength,  and  is  able  to  return  to  work. 

A  relapse  of  typhus  is  exceedingly  rare.  Jenner,  A.  P.  Stewart,  and 
Murchison  never  saw  a  case.  An  instance  of  it  was  recorded  in  1869  by 
Ebstein,  the  interval  being  twenty-five  days.  At  the  London  Fever 
Hospital  no  such  case  occiuTed  among  18,268  cases  during  twenty-three 
years  after  1855.  In  that  year  Buchanan  had  a  nurse  under  his  care  who, 
after  recovering  from  an  attack  of  the  disease,  was  taken  ill  a  week  later, 
and  went  through  it  a  second  time :  on  each  occasion  there  was  a  mulberry 
rash. 

Mode  of  death, — Many  cases  of  typhus  do  not  run  on  long  enough  to 
exhibit  a  crisis.  The  mortality  from  the  disease  at  the  London  Fever 
Hospital  has  been  15  per  cent.,  but  Murchison  estimated  that,  if 
slight  cases  and  those  occurring  in  children  be  taken  into  account,  it  is 
about  10  per  cent.  It  differs,  however,  slightly  in  different  years,  and  it  is 
said  to  be  higher  dining  an  epidemic  than  at  other  times.  Among  soldiers 
in  camp,  or  in  a  besieged  city,  the  death-rate  has  sometimes  been  enormous. 
In  the  Crimea  one  half  of  the  French  troops  who  were  attacked  is  believed 
to  have  perished;  and  still  more  terrible  instances  are  on  record.  In 
certain  epidemics  death  has  been  known  to  occur  on  the  second  or  third 
day,  or  even  after  a  few  hours*  illness.  Such  cases  have  been  described  as  a 
special  variety  of  the  disease — typhus  siderans,  and  the  patient  was 
described  as  sideratus,  planet-struck.  Murchison  speaks  of  having  seen 
several  cases  end  fatally  on  the  sixth  or  eighth  day,  usually  from  pulmonar}- 
congestion.  But,  as  a  rule,  a  patient  does  not  die  of  typhus  until  towards 
the  end  of  the  second  week. 

The  exact  mode  of  death  varies.  Sometimes  it  is  with  *'  typhoid  *' 
symptoms  and  coma  ;  sometimes  it  is  through  the  lungs  with  cyanosis  : 
sometimes  it  is  with  failure  of  the  heart,  the  pulse  being  imperceptible,  and 
the  skin  cold,  livid,  and  bathed  in  a  profuse  sweat.  In  some  of  the  last- 
mentioned  cases  the  patient  lies  for  a  day  or  more  in  a  peculiar  state,  to 
which  Jenner  has  appropriated  the  name  coma  vigil*  He  has  his  eyes 
•  As  I>r  Moore  remarku,  the  «me  term  was  formerly  applied  to  a  different  and  far  less 
important  symptom  by  Chomel. 
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«Uo  opai,  to  that  tie  mi^t  be  mppond  to  be  mmmke.  but  be  is  abaoliEldr 
rMcmible  to  mil  that  goe&  on  about  bim^  and  bit  fitce  it  dcfvoid  of  ci|?i«t- 
OOL  OccatioBaUj  demtb  it  preceded  hj  a  rafud  eievvliem  of 
aa  m  a  cate  at  Got  s  Hospital  in  I87S,  wbm  it  retcbed  106-7^. 

MoMd  <uMto«ijr.— Ibe  apfkeartaoea  obaerred  in  tbe  bodia  of  tbote 
bavo  died  frtm  typboa  mm  noi  cbanctenttie  of  ibe  ditftg,  bat 
of  tbo  febrile  state  tbroii|^  wbadi  tbe  ptctiat  baa  poatod,  and 
m  caaet  of  esaterio  f^/rer^  pnoimaBlay  ^rjuptkm^  and  pjcmia.  Tke  rtfo^ 
tmoHm  it  brief  and  iooompleto,  patraltcCion  takea  place  eariy^  and  tbei«  is 
mofliicadavcneditoolQntionoflboikin.  Tbe  6loo^  it  i«ad  and  dariL-eoloored. 
and  it  ttaina  tbe  lining  mombmno  of  tbe  beart  and  of  tbe  great  voaiek. 
Tbere  it  often  but  little  emadatKm^  yet  tbe  mmtdes  are  toft  and  friable. 
and  wben  deatb  bat  oocmred  at  a  late  period  of  tbe  lover  tbeir  fibrot  art 
grmnniar  or  waiy4oobing  nnder  tbe  mtcrotpope-  A\ 
Ibe  ottbatanAe  of  tbe  Aflori;  and  ibia  enrdii 

to  do  witb  tbe  fatal  ittoe.  Tbo  fpieem  m  bnt  tittle  enbvgod,  vn^bing  i 
an  a¥«rtge  tev«B  ouncca,  tboogb  aQOBOtiinoa  na  nraob  aa  fottrteen;  itt 
titPie  is  Tcry  toft,  and  maj  be  redaoed  to  a  mere  polpv  vbicb  flaeapci 
^  wben  tbe  eapeolo  it  dtrided.  Jaotpuii  ia  taid  to  bare  obosved  n  etto  in 
wbiob  inataat  daatb  rendted  firoat  loptmo  of  tbo  ipjfffn  Tbn  Hmr  it  toll 
and  byperKsm :  in  an  adranoed  ttn^  of  tbe  £teaae  it  ia  oltea  tatty.  Tbe 
limjr  aie  in  a  ttate  of  more  or  leat  extenaiTe  b|potlatiu  wingwitinn,  Tbe 
afftcted  partt  are  bolky,  of  a  dark  red  or  pnrpla  oolonr,  and  oolt  ] 
§mM  ooaet  abniidnntly  from  tbetr  ettt  tnrlace,  and  from  tbe  bmneliL 

Tbere  it  an  entire  abtence  of  tbooe  tnteadnal  kpoot  vbii^  ve 
dcacribed  tbore  at  dbtrteteritlae  of  enteric  frrer,  and  tbe  petoobi«  of 
enntbem  May  ntoally  be  aaen  on  tbe  body* 

Otber  c^nnget  vbtcb  bave  been  noted  are  independent  of  tbe 
Tbey  eitber  beloag  to  a  oertata  penod  of  life^  or  denote  iniempermto  babits, 
wbleb  pmdiipoae  to  deatb  in  tsrpboa.    Tbaa  tbe  brain  bna  often  been  found 

tbe   itfa^t   tbov   a^M   of   &r%bt't   ditente,    a 
eomt,  and  ateondary  ta  tbe  fever.     Ms 
apeaka  of  banrini^  found  tbe  kidneya  wm^k  niaeteen,   twenty,  and 
tveBty4bi«e  and  a  btlf  onneet, 

Ceaipliginfioni  and  tBfnrfe  of  typbnt  are  neitber  nnamoea  nar  fr^qaoif 
Janndice  ia  citieoieiy  inrt.  Mnrcbiaoa  net  witb  oni^  fifteoi  otaea,  and  in 
one  of  tben  tbe  liTfr  vat  in  n  abate  of  noiin  yailaw  atropby,  wbile  in 
anolbrr  lencme  and  tyroaine  were  ibaaid  la  tbe  orineL  One  well-marked 
imlaftee  of  janndiee  ooconed  at  Goj  t  Hotpitttl  in  I80.  Tbe  patient,  a 
awn  nptd  Itrty'^ine,  ^^  on  tbe  Iwuteentb  day  of  tbe  frrer. 

Retcntian  of  urine  may  ootnr,  and  if  not  rdiered.  or  reHcred  witboot 
eare,  may  cntay  lead  lo  ^ititiiL     Tbe  bit  iif  r  tteeid  aiwa^  be  felt  lor, 

appeaia  to  die  of  tbe  tererity  of  tbe  dateaae»  intteed  of  tbere  being  merely 
hypettttic  rwyrtion  of  tbo  dependent  porta  of  tbe  ttngi*  tbe  lower  or  tbe 
appcr  bibe  ia  tamd  tn  be  hapatitad  Of  abont  forty  ciwatrtttire  frilat  ewit 
of  typkv  esnmincd  at  Gfiy^t  Hoapital  by  Dr  Pagit.  siz  bed  weO^arked 
In  one  inatance  an  attack  ol  phwiay  OL<*MTfd  a  week  after 
of  tbe  lerer :  and  aflcr  dntb  tbe  left  tide  of  tbe  tkmk  wai 
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found  to  contain  several  pints  of  fluid  with  flakes  of  lymph.  Pneumonia 
is  much  more  rare  as  a  sequel  than  as  a  complication.  Murchison  re- 
peatedly saw  gangrene  of  the  lungs  after  typhus,  and  gangrene  of  the 
extremities  has  also  been  recorded. 

The  occurrence  of  a  convulsion  is  an  unfavourable  symptom,  but  re-  | 
CO  very  took  place  in  twelve  among  one  hundred  and  thirty-two  cases  in  j 
which  this  complication  occurred  at  the  London  Fever  Hospital  between  ) 
1862  and  1869.     It  is  towards  the  end  of  the  second  week  that  convulsions 
are  most  often  observed.     Acute  meningitis  may  occiur,  but  it  is  an  exceed- 
ingly rare  complication.     Mania  sometimes  sets  in  during  convalescence, 
and  may  compel  the  removal  of  the  patient  to  an  asylum ;  but  in  the  long 
run  it  seems  always  to  end  favourably.     Peripheral  neuritis  may  follow 
typhus,  and  is  probably  the  cause  of  paraplegia  as  a  sequel  of  the  disease. 

Hemiplegia,  with  or  without  aphasia,  is  an  occasional  sequel,  but  in  all 
likelihood  it  depends  upon  embolism  of  one  of  the  cerebral  arteries  by  a 
fragment  of  thrombus  derived  from  the  left  auricle  or  ventricle ;  for  ( 
clotting  of  blood  in  their  recesses  is  favoured  by  the  feeble  circulation  and 
tempcnrary  dilatation  of  their  walls.  Murchison  once  saw  ulcerative 
endocarditis  in  a  case  of  typhus,  with  large  vegetations  and  infarction  of 
the  spleen.  Embolism  of  the  arteries  of  the  limbs  is  doubtless  the  cause  of 
gmngrene  of  the  feet,  which  has  now  and  then  occurred  as  a  sequel.  Bed- 
sores ought  hardly  to  arise  in  this  disease,  since  the  state  of  coma  is  of  com- 
paratively short  duration.  Thrombosis  of  the  femoral  veins  is  not  often 
seen  aftei:  typhus.  Inflammatory  swellings  which  have  been  compared  with 
the  buboes  of  plague  occasionally  form  in  the  parotid  and  submaxillary 
regions,  and  go  on  rapidly  to  suppuration. 

When   a  pregnant  woman  is  attacked  with  typhus  she  often  passes; 
through  the  disease  to  her  full  time,  but  sometimes  a  miscarriage  occurs  ' 
between  the  tenth  and  the  fourteenth  days.     As  a  rule  she  afterwards  does 
well,  and  the  child,  if  not  too  immature,  is  generally  saved. 

Varieties  of  typhus, — ^The  course  of  this  disease  is,  as  a  rule,  remarkably 
uniform  ;  but  it  is  Uie  custom  to  distinguish  mild  cases,  which  last  only  ten 
days — mostly  in  children ;  and  cases  are  recorded  in  which  the  crisis  has 
occurred  as  early  as  the  eighth  day.  It  is  in  these  patients  that  the  rash 
is  ill-developed,  or  sometimes,  it  is  said,  entirely  absent.  Such  cases  have 
been  distinguished  as  typhus  mitior  or  mitissimuSy  and  correspond  to  those 
which  Dr  Collie,  in  his  'Monograph  on  Fevers'  (1887),  describes  as 
"Typhus  simplex."  Those  which  last  fourteen  days  and  show  the  sym- 
ptoms above  described,  he  calls  "  Typhus  gravior;"  and  cases  with  extreme 
prostration  and  stupor  without  much  delirium,  which  usually  end  in  coma 
about  the  eighth  day,  "  Typhus  gravissimus,"  corresponding  more  or  less 
with  the  Typhus  siderans  above  mentioned. 

Coincidence  with  other  specific  fevers. — ^Typhus  has  been  recorded  as 
occurring  along  with  scarlatina  by  Peacock,  with  variola  by  Murchison,  with 
diphtheria  by  Gairdner,  and  with  enteric  fever  by  Moore.  The  only  other 
fever  which  has  been  often  observed  as  a  complication  is  erysipelas. 

JEtiology. — ^That  typhus  is  directly  transferable  from  the  patient  to 

others   is   established   by   the   clearest  possible   evidence.     Instances   are 

commonly  observed   in   every  hospital   into   which   cases   of   typhus   are 

admitted :  if  into  general  wards,  those  who  are  already  patients  may  be 
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attacked ;  if  into  special  wards,  the  medical  attendants  and  nurses.  When 
cases  are  left  in  private  houses  or  lodgings,  the  disease  passes  not  onlj  to 
inmates,  but  also  to  occasional  visitors  like  doctors  and  clergymen.  Ol 
the  other  hand,  the  removal  of  a  single  case  of  typhus  from  the  builds^ 
in  which  it  arose  is  often  effectual  in  preventing  other  occupants  hem 
taking  it. 

The  diffusion  of  the  disease  can  often  be  traced  from  point  to  point  ia  a 
town  or  in  a  district.  Thus  Alison  relates  how  the  son  of  a  shoemaker  ii 
Edinburgh  lay  ill  with  typhus  in  a  room  in  which  his  father  and  two  apprea- 
tices  were  at  work.  Afterwards  both  of  the  apprentices  were  attacked  h 
their  own  homes,  apart  from  one  another,  and  at  considerable  distaaeet 
from  the  workshop ;  and  there  followed  seven  cases  of  typhus  in  one  hoiae^ 
and  seven  in  the  other. 

An  epidemic  which  occurred  at  Carlisle  in  1781  was  found  by  Dr 
Heysham  to  have  started  from  a  particular  house  in  Richard  Gat« ;  one  tf 
the  persons  affected  there  was  a  weaver,  who  on  his  recovery  communicatii 
the  disease  to  his  fellow-weavers  in  a  large  workshop,  and  by  them  it  vh 
spread  all  over  the  town. 

The  contagion  of  typhus  is  probably  exhaled  both  by  the  skin  and  tte 
lungs,  and  it  may  perhaps  cause  the  offensive  odour  which  is  so  peroeptibb 
dose  to  severe  cases.  This  odour  has  been  compared  to  the  smelll  of  roUn 
straw,  or  to  that  of  mice.  Murchison  regarded  it  as  sui  generis ;  he  ii|i 
that  he  has  known  niirses  in  the  London  Fever  Hospital  distinguish  tj|tai 
from  other  fevers  by  it  alone.  It  is  given  off  chiefly  during  the  seoool 
week,  and  there  is  reason  to  believe  that  the  contagion  is  then  moat  po««- 
ful.  The  late  Dr  Perry,  of  Glasgow,  maintained  that  the  disease  was  not 
contagious  before  the  ninth  day ;  for  he  found  that  at  the  Glasgow  Feifcr 
Hospital  patients  who  happened  to  have  been  sent  in  for  erysipelas,  piMo- 
monia,  bronchitis,  or  other  inflammatory  affections  escaped  typhus  so  Ifloi^ 
as  they  remained  in  the  wards  for  acute  cases,  but  caught  it  when  they  w 
transferred  into  a  convalescent  ward ;  and  he  adopted  the  plan  of  keeping 
such  patients  in  the.  fever  wards  until  they  were  sufficiently  well  to  go  to 
their  homes,  with  the  result  that  during  several  months  none  of  them  v 
attacked.  Murchison,  however,  although  he  admits  that  typhus  is  moit 
contagious  after  the  first  week,  thinks  that  the  spreading  of  the  diaeaae  in 
convalescent  wards  is  due  to  the  patients  coming  more  closely  into  contact 
there,  and  especially  to  their  wearing  their  own  dothea,  saturated  with  the 
fever  poison  before  admission.  He  believes  that  the  human  body  soon 
oeaaee  to  give  off  the  poison  after  the  subsidence  of  the  fever. 

Typhus  is  not  nearly  so  apt  aa  the  contagious  exanthemata  to  be  pro- 
pagated by  means  of  inanimate  objects,  or  of  human  beings  themselvea  im- 
affected  by  it ;  but  occasionally  clothes  and  bedding  may  become  vehides 
(fomites)  for  the  transmission  of  typhus.  Laundry-women  are  liable  to  odd- 
tract  the  disease  without  direct  communication  with  the  sick.  Barker  and 
Cheyne,  in  their  account  of  the  epidemic  of  1800,  relate  that  a  ohOd 
discharged  from  a  fever  hospital  took  to  another  institution  a  bundle  off 
clothes  which  had  not  been  disinfected ;  a  woman  who  opened  it  perceived 
an  exceedingly  disagreeable  odour,  and  in  a  few  minutes  became  ill  with 
what  proved  to  be  the  beginning  of  the  fever.* 

*  HHlIer,  of  Vienna,  tbonght  that  dark -coloured  materials  were  more  apt  to  abaorb  the 
lK>i8on  than  light-colonred  ones.    I  well  remember  I  nsed  to  notiee,  when  deoHMistrator  of 
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Occasionally  typhus  &eeuis  to  be  conveyed  by  persons  not  themselves 
ted,  or  perhaps  by  their  clothes,     Murchison  relates  that  in  January^ 

7,  a  patient  in  a  surgical  ward  at  the  Middlesex  Hospital  was  attacked 
aftfir  she  had  been  there  for  four  and  a  half  months  :  and  she  had  been 
daily  visited  by  a  nurse  who  waa  in  close  attendance  on  a  patient  with 
typhus  downstairs.  In  1861  an  Egyptian  vessel,  the  "  Shiah-Jehaad/'  intro- 
duced typhus  into  Liverpool,  where  thirty-one  persons  caught  it.  But 
although  Dr  Duncan,  on  the  testimony  of  the  surgeons  who  attended  the 
men  on  board  this  ship,  thought  that  they  suffered  from  no  other  disease 
than  dysentery  (*  Trans,  Epid.  Soc,,'  1861),  Dr  Parkes  came  to  the  conclu- 
sion ihat  typhus  had  reaJly  been  prevalent  among  them  before  they  arrived 
in  port  ('  Army  Med.  Rep.,'  voL  li).* 

Very  few  certain  cases  have  been  recorded  of  catching  typhus  by  contact 
with  the  bodies  of  those  who  have  died  of  it;  but  Murchison,  when  he  was 
attacked  in  Edinburgh,  had  been  dissecting  in  a  close  room,  in  whit'h  there 
were  many  such  bodies,  and  he  had  never  entered  the  wards  of  the  infir- 
mary, nor  seen  a  case  of  the  disease.  On  the  other  hand,  at  St.  Bar- 
tiolomewB  Hospital,  in  1838-9,  the  dissecting  room  received  seventeen 
bodies  dead  of  typhus  ;  but  among  six  students  of  t-he  hospital  who  alone 
took  it,  four  had  not  dissected  at  all,  and  the  other  two,  who  had  dissected 
had  been  also  exposed  to  contagion  in  the  wards. 

The  poison  of  typhus  is  easily  rendered  inert  by  free  dilution  with  air 
Some  writers  have  stated  that  there  is  greater  risk  of  the  disease  spreading 
from  the  lower  to  the  upper  stories  of  a  house  or  of  a  hospital  than  in  the 
reverse  direction ;  and  this,  if  true,  would  show  that  the  upward  currents  of 
air  tJiat  exist  in  all  inhabited  buildings  are  capable  of  canying  the  infeo- 
^th  them.  But  experience  has  abundantly  proved  that  it  never 
^om   one  house  to  another  through   the   atmosphere.     When   the 

idon  Fever  Hospital  was  one  of  a  row  of  houses  in  Gray's  Inn  Lane»  no 
case  of  typhus  arose  in  the  others ;  and  afterwards,  when  it  occupied  its 
second  site  at  Eing^a  Cross,  on  the  same  plot  of  ground  as  the  Smallpox 
Hospital,  and  but  a  few  yards  off,  Dr  Tweedie  was  able  to  state  that  during 
eight  years  not  one  of  the  officials  of  the  latter  institution  contracted 
typhus,  Murchison  believed  that  if  a  patient  with  this  disease  is  placed  in 
a  large,  well-ventilated  apartment,  the  attendants  incur  bttle  risk,  and  the 
other  residents  in  the  same  house  none  whatever.  The  late  Mr  Stocker 
ftlwnys  maintained  that  one  or  two  cases  of  typhus  in  a  large  ward  would 
not  spread. 

Fredinposing  cames, — We  need  not  now  argue  that  typhus  is  always  due 
to  contagion  from  a  previous  case,  and  is  never  generated  de  novo. 

It  is,  however,  instructive  to  remember  that  the  spontaneous  origin  of 
as  of  other  contagious  fevers,  was  almost  universally  believed  up  to 
t  times.      Indeed,  no  le«a  an  authority  than  Virchow  supported  the 
%>m2on  that  the  poiwn  of  typhus  can  be  generated  by  the  concurrence  of 
filtK  starvation,  crowding,  and  misery ;  the  s»ime  view  was  maintained  by 
wami^amj,  that  tb€  disiecting-room  flroell  adhered  to  me  more  ttrongly  when  I  wore  dark 

■  Bot  ihe  iJOtli  npliorium  of  Dr  Kcil,  of  Korthamptou.  is  that  **  Muck  cloaths  r^tm* 
KM4»i^#  draw  tlif>  leii«t  uuii*tiire  of  tmy  *'  (*  Mediciiia  Stfttica/  1720).— P.-S. 
HT*  Hhr  left  AlexntulriA  io  November.  1>^3C»,  Mud,  after  calling  at  MnltA,  nrrived  at  Liver- 
^■Al  oil  Fcbraiiry  lt>th,  1861.  Hut,  according  to  Dr  Parkes,  «omG  of  tbe  men  nmy  have 
^^Sofbt  the  \HHBon  with  them  %vhen  thej  eiiibjirked  at  Alexandria;  they  numbertd  47*>, 
Incltided  not  ouVv  Aruhs,  but  aUo  Nabiftun  »nd  AbjsHniani. 
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the  late  Dr  Hudson,  of  DubliB,  and  was  etreuuoufily  argfued  hy  MiMTthktm 

But  all  the  facts  adduced  tuay  be  explained  if  we  admit  that  impairnient  of 
health  lowers  resistance  to  the  typhus  poison,  and  bear  in  oiind  that  orer 
crowding  is  an  obvious  help  to  the  spread  of  contagion. 

Of  the  Bupposed  instances  of  the  spontaneous  generation  of  ty|>liu* 
collected  by  Dr  Murchison,  the  most  important,  in  con&equence  of  the  rare 
and  pains  which  he  devoted  t«  its  investigation,  is  perhaps  the  group  of 
seven  eases  which  arose  in  Meridian  Place,  Bemiondsey,  in  March,  1859 — a 
time  when  the  disease  w^as  at  least  very  uncommon  in  London^  for  during 
ten  and  a  half  months  previously  only  two  examples  hod  been  seen  in  thr 
Fever  Hospital.  But  the  real  beriring  of  this  and  similur  observations  i^ 
that  those  who  were  attacked  by  the  disease  had  been  huddled  together  it 
narrow,  ill-ventilated  dwellings.  They  were  often  destitute  and  famished 
as  well  :  but  that  this  is  not  so  essential  to  the  development  of  the  dii 
as  overcrowding,  seems  to  be  shown  by  the  fact  that  at  Dundee,  in  1865» 
epidemic  of  typhus  was  brought  about  by  the  inhabitants  of  the  surround- 
ing country  flocking  into  the  town  in  consequence  of  work  being  abundant 
and  wages  good.  It  would  be  impossible  to  find  a  better  illustration  of  thtr 
conditions  under  which  typhus  is  a  fata!  epidemic  than  was  afforded  by  the 
**  Shiah-Jehaad  ;"  the  men  on  board  were  crowded  together  in  the  moit 
shocking  manner  ;  some  of  them  were  in  a  state  of  starvation  ;  the  filth  and 
stench  between  decks  were  abominable  ;  and,  to  crown  all,  the  hatches  had 
been  battened  down  on  account  of  bad  weather. 

There  does  not  seem  to  be  anything  of  the  individual  predisposition  to 
or  immunity  from  the  infection  of  typhus  which  we  observed  in  scarUtina 
and  some  other  epecific  fevers.  Every  one  is  capable  of  taking  this  diseaw 
except  those  who  have  already  passed  through  it,  for  the  immunity  cod* 
ferred  by  typhus  is  almost  abeolute.  At  the  London  and  Glasgow  Fetret 
Hospitnls  ail  the  nurses  who  have  not  had  the  disease  before  contract 
typhus  within  three  or  four  months  after  entering  upon  their  duties,  hi 
1833  Dr  Tweedie  stated  that  with  one  exception  every  physician  oonntscted 
with  the  London  Fever  Hospital  had  been  attacked  with  tjrphus.  Similar 
experience  is  recorded  from  the  Fever  Hospitals  of  Dublin,  Cork,  and  Edin* 
burgh. 

Certain  accidental  conditions  appear  to  favour  contagion;  one  ta  Ah 
temperance.  Murchison  says  he  has  known  several  instances  of  penoSi 
exposed  for  months  to  the  poison  of  typhus  in  its  most  concentrated  foiHI* 
who  were  not  attacked  until  immediately  after  a  debauch.  Chronic  alcoholic 
poisoning  probably  acts  in  a  similar  way :  it  was  once  noted  that  more  than 
one  half  of  the  patients  admitted  with  typhus  into  the  Edinburgh  and 
Glasgow  Infirmaries  had  led  intemperate  lives — but  this  perhaps  was  nol 
conclusive  evidence. 

Other  favouring  circumstances  are  excessive  bodily  fatigue^  meutat 
afhsdety,  and  want  of  sleep.  In  support  of  the  popular  doctrine  that  a 
dread  of  t^-phus  increases  the  risk  of  taking  it,  Murchison  cit«e  the  ca«e  ^ 
an  Edinburgh  medical  student  w^ho  so  feared  it  that  he  could  hardly  tf 
induced  to  enter  a  ward  in  which  there  were  any  crises  :  he  was  one  of  the 
first  students  to  be  attacked  during  the  epidemic  of  1847.  Convaleeoeat^ 
from  other  complaints  are  believed  to  be  predisposed  to  typhus,  and  ifl 
armies  it  has  been  frequently  observed  to  follow  scurry.  There  ia  no  eti- 
dence  that  typhus  is  less  likely  to  occur  in  phthisical  persona  than  in  othen. 
but,   as   Tweedie   long  ago   remarked,    butchers    appear   to    have  certain 
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exemption  from  typhus.     Butchers  admitted  into  the  London  Fever  Hos-   / 
ftttal  for  tjrphus  have  generally  been  out  of  employment  and  ill-fed.  ' 

Poverty  and  starvation  are  certainly  predisposing  causes.  No  less  than 
95*6  per  cent,  of  the  18,000  typhus  cases  observed  at  the  Fever  Hospital 
daring  twenty-three  years  had  been  inmates  of  hospitals  or  dependent  on 
pirochial  relief,  and  many  of  them  had  been  on  the  verge  of  starvation  for 
leeks  or  months.  Epidemics  in  Ireland  and  on  the  Continent  have  re- 
peatedly followed  the  failure  of  crops  and  the  wide-spread  destitution 
eonsequent ;  so  that  although  relapsing  fever  is  the  true  **  famine  fever/' 
that  name  was  formerly  given  to  typhus,  and  not  without  warrant. 

Other  so-called  predisposing  causes  probably  act  only  by  facilitating 
contagion.  Thus  epidemics  occurrather  in  the  winter  than  in  the  summer, 
because  the  poor  for  the  sake  of  warmth  block  up  every  hole  by  which  air 
can  enter  their  dw^lings  during  the  cold  season.  But  in  some  years  m(M*e 
oaaes  of  typhus  have  occurred  in  July  or  September  than  in  January.  So 
far  as  is  known,  the  variations  of  temperatiure  which  occur  in  temperate 
eiimates  have  no  direct  influence  upon  the  prevalence  of  the  disease. 

We  have  seen  that  typhus  is  absent  or  exceedingly  rare  in  tropical/ 
countries,  although  it  was  believed  by  some  observers  to  occur  in  the 
^^aols  of  India.      But  this  exemption  depends  on  the  climate  only,  for  in 
London  negroes  and  East  Indians  have  been  admitted   into   the   Fever 
Hospital  with  characteristic  symptoms  of  typhus. 

It  is  worthy  of  notice  that  a  considerable  proportion  of  the  patients 
themselves  attribute  the  disease  to  their  having  "  caught  cold  "  or  got  wet. 
h  1856  a  young  man  was  taken  into  Guy's  Hospital  who  gave  as  the  history 
of  his  illness  that  he  went  for  a  long  walk  on  damp  ground,  and  felt  that  he 
took  cold;  two  days  later  he  had  headache  and  fever,  and  the  typhus 
croption  followed  in  due  course.  No  doubt  the  infection  had  already  been 
received  when  the  chill  was  felt.  Such  facts  are  only  worth  recording 
because  they  teach  caution  in  accepting  similar  statements  with  regard  to 
pneumonia,  rheumatism,  and  other  acute  diseases. 

Age  and  sex. — ^Typhus  may  occur  in  persons  at  all  ages,  from  one 
nonth  to  eighty-four  years  old.  Buchanan  showed  that  children  are  in  no  ! 
legree  exempt,  though  in  them  the  disease  is  comparatively  mild.  The  quin- 
quennial period  at  which  the  disease  is  most  common  is  from  fifteen  to 
wenty  ;  one  half  of  the  cases  admitted  into  the  London  Fever  Hospital  have 
«en  in  patients  between  ten  and  thirty. 

The  proportion  of  males  to  females  among  typhous  patients  scarcely 
iiffers  from  that  in  the  population  generally. 

Protection. — ^A  second  attack  of  typhus  is  as  rare  as  one  of  smallpox ; 
ar  more  so  than  a  second  attack  of  measles  or  scarlet  fever.  It  does,  how- 
ver,  sometimes  occur,  and  there  was  a  notable  instance  of  it  in  the  case 
f  Murchison  himself,  the  interval  between  the  attacks  being  ten  years.  He 
jiew  of  two  other  physicians  who  contracted  this  form  of  fever  twice,  and 
Q  one  of  them  it  proved  fatal  on  the  second  occasion.  The  late  Sir  George 
Buchanan  had  typhus  twice. 

A  remarkable  fact,  of  which  Miurchison  saw  six  examples,  is  that,  during 
n  epidemic,  a  person  exposed  to  the  infection  may  have  what  appears  to  be 
n  abortive  attack  of  typhus,  with  fever,  dry  tongue,  and  even  slight 
eliriuin,  but  no  distinct  rash ;  may  recover,  sometimes  after  exactly  four- 
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Vattended  with  the  characteristic  eruption.     Such  a 
\dose"  seema  to  afford  no  protection  whatever. 


'  ttfphUaUan  a  pHiU 


Diagnosis, — This  is  not  difficult  when  one  has  an  opportunity  of  w*tch* 
ing  a  case  throughout  its  whole  course :  but  there  is  sometimea  great  difli* 
culty  in  forming  an  opinion  upon  a  single  visit. 

We  suspect  typhus  when  there  has  been  exposure  to  the  speciiic  con- 
tagion, or  when  at  least  cases  have  already  occurred  in  the  neighbourhood. 
But  at  lirst  it  may  be  impossible  to  decide  whether,  supposing  both  art 
prevailing^  the  case  is  one  of  typhus  or  measles*  or  even  to  exclude  enteric 
fever,  some  cases  of  which  begin  exactly  in  the  same  way.  As  a  rule  all 
uncertainty  is  removed  by  the  development  of  the  eruption  ;  but  as  a  rare 
exception  this  may  be  absent.  The  locality  of  the  rash  of  mea&les  and  it6 
later  appearance  are  more  important  than  Lebert's  point  of  the  harassbg 
cough  which  belongs  to  measles,  whereas  the  bronchitis  of  typhus  coia€« 
later,  and  is  seldom  troublesome^  Certain  cases  of  purpura  might  be 
mistaken  for  typhus  ;  but  the  eruption  is  petechial  from  the  first.  Strange 
to  say,  the  copaiba  rash  has  been  mistaken  for  t}'phus^  as  in  an  instance 
quoted  by  Dr  Hudson. 

At  the  end  of  the  iirst  week  the  diagnosis  of  typhus  from  Enierie  fa^ 
IB  rarely  a  matter  of  serious  difficulty,  even  in  children.  Apart  from  the 
evidence  of  dates  and  the  dissimilar  exantheras,  the  one  is  epidemic  and 
rapid  in  its  evolution,  while  the  other  is  sporadic  and  gradual  in  its  onset 
and  course.  Fulness  of  the  abdomen  and  dilatation  of  the  pupils  point  to 
enterica  ;  a  flat  belly  and  contracted  pupils  to  typhus  or  meningitis. 

Pneumonia^  although  formerly  often  mistaken  for  typhus,  and  although 
Murchison  says  he  has  seen  many  instances  setlt  to  the  London  Fever  flotr 
pitaK  ought  to  be  always  recognised  by  its  physical  signs,  even  when  it 
occurs  as  a  complication  of  typhus. 

The  distinction  between  meningitis  and  typhus  is  one  of  far  greater  diffi- 
culty.  Among  the  symptoms  which  point  to  the  former  disease  are  an 
anxious  and  pained  expression  of  ftice,  intense  headache,  especially  when 
concurrent  with  delirium  (for  in  fever  pain  almost  always  ceases  before 
delirium  sets  in),  the  presence  of  convulsions  early  in  the  c^ise,  the  repeated 
occurrence  of  vomiting,  and  the  presence  of  optic  neuritis,  which  is  not 
observed  in  typhus.  The  patient,  moreover,  is  irritable  rather  than 
apathetic,  and  resents  instead  of  enduring  examination.  Epidemic  cerebro- 
spinal meningitis  is  sometimes  accompanied  by  an  exanthem,  and  has 
probably  been  mistaken  for  typhus. 

Further  questions  arise  in  the  diagnosis  of  cases  which  come  under  ob- 
servation at  a  time  when  the  patient  is  comatose,  with  **  typhoid  '■  symptonift 
fully  developed.  Pyaemia  may  then  be  mistaken  for  typhus*  or  acute 
atrophy  of  the  liver,  or,  in  patients  advanced  in  years,  bronchitis,  with  a 
dry  brown  tongue  and  stupor. 

A  similar  "  typhoid  "  condition,  which  is  perhaps  most  apt  to  be  mi»- 
taken  for  the  later  stage  of  typhus  is  urcemia.  Patients  hare  often  bcco 
sent  to  the  London  Fever  Hospital  whose  symptoms  were  all  of  renil 
origin ;  and  at  Guy's  Hospital  in  former  years  the  doubts  with  regard  t^ 
such  cases  have  not  always  been  entirely  cleared  up,  Conversely,  in  1865. 
a  man  who  was  in  a  surgical  ward  for  stricture  became  feverish  and  drowsy, 
and  his  illness  was  attributed  to  ascending  nephritis,  until  a  mulberry  ra*b 
was  discovered  upon  him  :   he  died,  and  the   kidneys   were   foimd   to  be 
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kilthj.  It  must  be  borne  in  mind  that  albuminuria  is  common  in  typhus, 
I  nd  the  existence  of  ohronic  renal  disease,  even  when  established  by 
futrmortem  examination,  affords  no  proof  that  typhus  was  not  also  present. 
The  absence  of  a  rash  and  of  decided  pyrexia  are  probably  the  most  useful 
points  of  distinction. 

Prognoiis. — ^In  making  a  forecast  at  the  beginning  of  a  case  of  typhus,. 

te  most  important  consideration  is  the  age  of  the  patient.     The  older 

h»  !■>  the  greater  is  the  danger.     In  children  this  disease  seems  never  to 

be  fatal  except  by  some  complication.     Murchison  found  that  at  the  London 

Fewer  Hospital  the  average  typhous  death-rate  for  all  ages  was  from  15  to  19 

per  cent. ;  at  the  same  hospital  after  his  time  it  was  18*6  per  cent.  (1871-80), 

at  Stockwell  22*5,  and  at  Homerton  19*7  during  the  same  ten  years  (Collie)  ; 

i  Dablin  (1882)  only  10*5.  The  death-rate  in  persons  above  thirty  was  35*39 

per  cent.,  in  those  above  forty  43*48  per  cent.,  in  those  above  fifty  53*87 

per  cent.,  in  those  above  sixty  67*04  per  cent.    Drs  Washboum  and  Goodall 

giTS  the  fc^owing  figures   from   the   hospitals   under   the   Metropolitan 

Aiylums  Board  for  London,  1871-94 :— Total  mortality  437,  out  of  2166 

cues,  or  20*2  per  cent.     Mortality  imder  fifteen,  2^2 ;   fifteen  to  twenty, 

rS;  and  above  twenty,   for  successive  periods  of  five   years,   omitting 

dedmals,  20,  23,  29,  35,  48,  44,  60,  75 ;  and  71  above  sixty.     Dr  Moore 

molds  the  recovery  of  an  Irishman  from  typhus  at  the  age  of  104  ! 

Secondly,  typhus  is  likely  to  terminate  fatally  in  persons  who  have  been 

intemperate,  who  have  been  exhausted  by  fatigue  of  body  or  mind,  or  who 

bire  been   suffering  from   want   of   food.     The   greater   frequency   with 

fbidi  these  several  conditions  occur  among  adult  males,  as  compared  with 

frmsles,  is  probably  the  reason  why  the  mortality  is  higher  in  men,  22*4  to 

18*3  (Metropolitan   Asylums  Board);    among  children  between   five  and 

£fteen  it  is  lower  in  boys  than  in  girls.     Patients  who  have  gone  on 

ftmggling  against  the  disease  during  the  first   few  days  often  become 

r^>idly  prostrate.     The  sooner  they  are  put  to  bed  the  better  their  chance. 

During  the  progress  of  a  case,  the  danger  may  be  measiured  by  the 

intensity  of  the  cerebral  disturbance  and  by  the  degree  of  prostration. 

Moreofver,  the  earlier  the  date  at  which  severe  symptoms  are  present  the 

worse  is  the  prospect.     Sleeplessness  continued  throughout  several  days 

is  of  evil  omen,  and  so  is  the  occurrence  of  convulsions.     A  very  abundant 

rash  is  usually  a  bad  sign,  especially  if  the  spots  are  dark  and  rapidly 

become  petediial.     A  pulse  over  120  is  always  a  serious  matter  in  an 

adult;  and  when  it  exceeds  150,  death  is  almost  certain.     Relaxation  of 

the  sphincters  before  the  tenth  day  is  unfavourable;  but  towards  the  end/ 

of  the  second  week  it  is  not  uncommon  in  severe  cases,  which  may  never- \ 

th^ess  do  well.     Great  lividity  of  the  face  and  limbs  and  coldness  of  the 

distsd   parts   of  the  body  with   profuse   sweating   are   among   the   most 

threatening  symptoms.     A  well-marked   "typhoid"  state,  however,   with 

dry  brown  tongue,  sordes  and  subsultus,  is  observed  in  many  patients  who 

recover.     Indeed,  even  in  what  appear  to  be  the  worst  cases,  one  must  never 

give  op  hope  until  the  last. 

Treatment. — ^The  progress  of  typhus  cannot  be  arrested,  nor  can  it  be 
specially  treated ;  but  much  may  be  done  to  help  a  patient's  recovery,  and 
masky  of  the  most  distressing  symptoms  may  be  alleviated  or  removed. 
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dates  from  tJie  commeDcemeut  of  the  present  century,  but  eo  receoUy  m 
1842  many  London  physicians,  among  whom  was  Dr  Bright,  were  in  favour 
of  mixing  such  chsus  with  others  in  general  wards,  rather  than  of  a<*ttJJiS! 
apart  special  wards  for  theui,  or  of  collecting  them  in  buildings  devoted  (■> 
that  particular  purpose.  However,  so  far  as  typhus  is  concerned  (and  thi' 
same  may  be  said  of  relapsing  fever)  this  was  certainly  a  mistake.  For  it 
has  now  been  proved  by  experience  that  if  a  sufficient  cubic  space  of  90(H» 
feet  be  allowed,  and  if  ventilation  be  well  attended  to,  the  death-rate  is  iw>t 
greater  among  typhus  cases  accumulated  in  the  same  ward  than  wheu  they 
are  scattered.  Moreover,  in  every  hospital  in  Londun,  where  such  case* 
have  been  placed  in  general  wards  there  have  been  terrible  examples  of  the 
spread  of  fever  to  other  patients.  To  cite  but  a  single  instance  :  in  186:J 
one  or  two  cases  of  typhus  were  admitted  into  one  of  the  large  medicjil 
wards  in  Guy^s  Hospital  ;  seven  other  patients  took  the  disease,  and  five  ^d 
them  died* 

Every  large  town  ought  to  have  a  fever  hospital,  capable  of  enlargement 
during  an  epidemic  by  the  erection  of  temporaiy  buildings. 

A  patient  suffering  from  typhus  should  be  placed  upon  a  spring  bed,  *v 
upon  a  hair  mat  trees,  with  not  many  bedclothes.  The  temperature  of 
the  ward  or  room  should  not  exceed  6tP,  and  may  be  allowed  to  fall  lower 
with  the  window  open,  while  the  pyrexia  continues,  Aft-er  the  tinil  «i*T 
he  should  not  be  allowed  to  get  up  even  to  pass  his  excreta^  It  is  importani 
that  his  nurse  should  be  strong  enough  to  raise  him  when  neceasarvi  and 
instructed  enough  not  to  lift  him  into  a  sitting  posture.  From  time  to 
time  he  should  be  turned  over  to  one  side  or  the  other,  and  kept  frtwii 
rolling  back  by  pillows. 

Food,— A  nourishing  diet  is  of  the  highest  importance.  Dr  Grave*  of 
Dublin  desired  as  his  own  futxire  epita.ph  the  tostimony  **  He  fed  fevers. ' 
Beside  milk,  eggs,  and  beef-tea,  the  patient  may  have  broth  made  of 
mutton,  veal,  or  chicken,  mea.t  juices  and  extracts,  jelliee,  eustaixis,  bliuK?* 
mange  of  isinglass  or  ground  rice,  white- wine  whey,  A:c. ;  and  vermicrili 
niay  bo  given  in  the  beef -tea,  small  pieties  of  bread  or  toast  in  the  bn>tli 
or  in  the  milk. 

For  beverages  we  have  the  choice  of  barley*water,  toa«t*and-watcfi 
lemonade,  tamarind- water,  currant-water,  effei-veacing  drinks,  and  cold  we»k 
tea.  Before  majiy  days  have  passed,  however,  the  patient  acquires  a  <li^ 
taate  for  everything  but  cold  water.  He  should  drink  often,  in  order  ^" 
keep  up  free  excretion  by  the  kidneys. 

Food  must  be  pressed  upon  him  and  administered  at  regular  intervals  of 
from  one  to  three  hours ;  to  give  it  more  often  than  this  is  probaijlv 
injurious  rather  than  useful.  It  is  important  that  his  strength  sho«^<J 
not  be  allowed  to  run  down  at  night,  or  during  the  early  morning.  ^^^^ 
the  risk  of  exhaustion  is  always  greatest.  When,  as  is  sometimes  the  i<>*- 
he  obstinately  refuses  food,  it  must  eitlier  be  introduced  into  ihc  stotnat-^ 
by  means  of  a  tube  passed  through  the  nostril,  or,  bette^r,  by  closini?  'iO*^ 
nostril  and  pouring  the  liquid  nourishment  through  the  other  by  wwin^ 
of  a  short  funnel :  an  aural  speculum  answers  the  purpose  well.  If  ne«^ 
sary,  nutrient  enemata  or  suppositories  must  be  resorted  to, 

Stimtdant^.—Mcohol  need  seldom  be  given  to  children,  but  it  is  ajmt'*'* 
always  required  for  patients  over  forty,  and  those  who  have  bc^n  intem* 
perate  need  it  earlier  and  in  larger  quantities  than  others.  The  stst« 
of  the  heart  affords  the  best  indication ;   the  nece^sitv  for  stimulants  is 
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greater  in  proportion  as  the  cardiac  pulse  is  feeble,  the  first  sound  low, 
nd  the  radial  pulse  rapid,  compressible,  or,  above  all,  irregular.  The 
propriety  of  continuing  to  give  alcohol  may  often  be  determined  by  its 
effect  on  the  heart's  action.  If  the  pulse  becomes  quicker  than  before, 
it  is  probably  doing  harm ;  if  slower,  it  may  be  expected  to  do  good. 
It  is  moat  needed  during  the  seoond  week ;  very  seldom  before  the  appear- 
iDoe  of  the  mulberry  rash.  Low  muttering  delirium  is  often  controlled 
\fj  stimulants ;  a  dry,  brown  tongue  becomes  moist,  and  other  **  typhoid  " 
fjmptoms  become  less  marked.  On  the  other  hand,  severe  throbbing  head- 
adie  and  maniacal  excitement  are  often  aggravated. 

Probably  there  is  no  direct  advantage  in  employing  one  liquor  rather 
than  another.  Some  recommend,  on  various  grounds,  brandy  or  whisky  or 
rum,  others  port  wine  ;  Buchiman  speaks  highly  of  beer.  The  amount  must 
nry  with  the  urgency  of  the  symptoms.  It  is  seldom  necessary  to  give 
more  than  eight  or  ten  oimces  of  brandy  in  the  twenty-four  hours.  Of  port 
line  as  much  as  a  bottle  may  be  taken  with  advantage  by  patients  who  are 
desperately  ill ;  but  only  small  doses  should  be  allowed  at  a  time,  repeated 
It  intervals  of  an  hour  or  two.  Where  there  is  great  prostration,  with 
cdd  sweats,  hot  punch  or  hot  wine-whey  is  particularly  useful 

Twenty  or  thirty  drops  of  brandy  may  be  administered  subcutaneously. 
Ether,  carbonate  of  ammonia,  camphor,  or  musk  may  also  be  given  by 
t)iA  month  with  good  effec^,  particularly  when  alcohol  fails. 

Treatment  of  symptoms, — The  pyrexia  itself  seldom  requires  direct 
treatment  in  typhus.  When  the  temperature  rises  high,  cold  sponging  or 
the  wet  pack  is  better  than  cold  baths. 

Quinine  in  large  doses  of  ten  or  twenty  grains,  although  it  lowers  the 
temperature  for  a  time,  does  no  real  good.  Indeed,  the  experience  of  Chris- 
tiion  in  Edinburgh,  of  Peacock  in  London,  and  of  Haller  in  Vienna  was  that 
quiiiine  is  positively  injurious ;  and  this  was  the  final  conclusion  of  the 
medical  officers  of  the  French  army  in  the  Crimean  epidemic.  Antipyretic 
dmgs  like  salicylates,  thallin,  antipyrin,  antifebrin,  are  imsafe. 

Murchison's  favourite  medicine  at  the  London  Fever  Hospital  was  dilute 
Ijjdrochloric  acid,  in  doses  of  twenty  minims,  with  a  little  syrup  and  tine- 
tare  of  orange.  When  there  is  insatiable  thirst,  he  recommends  a  very 
veak  infusion  of  oascarilla  or  quassia. 

The  early  headache,  which  is  often  a  very  distressing  symptom,  may 
be  checked  by  laudanum,  particularly  when  it  is  accompanied  by  an 
io&bihty  to  sleep. 

Sleepleesness  at  any  stage  of  typhus,  when  it  lasts  for  thirty-six  hours, 
should  be  combated  by  fifteen  minims  of  laudanum  or  a  quarter  of  a  grain 
of  morphia  at  night.  When  the  patient  is  in  a  state  of  msmiacal  delirium, 
Morchison  reocnnmended  chloral  hydrate  in  a  dose  of  twenty  grains,  but 
when  the  heart's  action  is  feeble  or  irregular  it  does  harm.  Paraldehyde 
in  half-drachm  doses  may  then  be  prescribed,  or  chloralamide.  Other 
useful  sedative  drugs  are  bromide  of  potassimn,  Indian  hemp,  and  hyoscy- 
amus.    Each  must  be  given  in  full  doses  to  do  any  good. 

When  prc^ound  stupor  appears  to  threaten  the  patient's  life,  Murchison 
advised  that  a  cupful  of  strong  coffee  should  be  given  every  three  or  four 
hours.  He  also  advised  dry  cupping  to  the  loins,  or  mustard  f>oultices, 
or  fiannelB  wrung  out  of  hot  water,  when  the  urine  was  scanty  and  albu- 
minooB.  Should  high  fever  accompany  coma,  cold  affusion  on  the  head 
may  bf^  «w»tJ'*w»^  wfi»  m>oo^.  nd  vantage. 


For  the  pulmonary  complications  of  typhus,  affiSonS^T^TB^^liief 
_  aedy.  But  in  some  caaes  turpentine  is  said  to  be  even  more  decidedly 
effectual ;  it  is  given  in  doses  of  fifteen  minims  every  three  hours. 

For  inflammatory  sTvellings,  usually  in  the  parotid  region,  both  Mur- 
chison  and  Buchanan  recommend  the  application  of  a  blister  at  an  early 
stage,  for  it  sometimes  appears  to  prevent  the  occurrence  of  suppurntion. 
When  an  incision  is  required,  it  should  be  made  early. 

Prophylaxu. — The  true  treatment  of  typhus,  aa  of  other  specific  fevera, 
is  preventive,  lis  disappearance  from  England  is  due  first  to  a&nitary 
legislation,  diminution  of  crowding  and  increase  of  cleanliness  and 
comfort  among  the  poorer  classes*  The  isolation  of  cases  in  fever  hospitals 
is  the  second  prophylactic  measure.  The  infection  of  typhus  does  not 
spread  far,  and  is  easily  checked  by  dilution ;  moreover  it  doea  not  last 
long.  Four  weeks  from  the  invasion,  or  ten  days  of  ''  quarantine  '*  after 
convalescence,  are  sufficient  safeguards. 

So  far  as  medical  men  and  nurses  ajre  oonoemed,  the  danger  of  the  es- 
tension  of  typhus  may  be  greatly  reduced  by  retaining  for  as  long  ia 
possible  those  who  have  already  pa^ssed  through  the  dlseaae*,  and  by  in- 
variably selecting  persons  under  thirty  for  vaoancies  that  may  arise. 

Convalescence,— Xiter  the  subsidence  of  the  pyrexia,  the  patient  may 
eat  as  soon  as  his  tongue  is  clean  and  his  appetite  returns.  If  wine  or 
brandy  has  been  given,  beer  should  be  substituted  while  the  case  is  still  ^\ 
under  treatment,  so  that  there  may  be  no  excuse  for  carrying  on  the  habit  -m^i 
of  tippling  when  health  is  restored. 

When  pyrexia  has  disappeared,  the  patient  rapidly  recovers  his  atrengtW-^y^ 
iind  appetite.     Relapses  are  extremely  rare ;  neither  A.  P.  Stewart,  Jenner.^  ^^»r, 
nor  Murchison  met  with  a  single  case.     Sequehe,  as  deafness  and  pbleg^s^pg- 
raasia  dolens,  are  almost  equally  uncommon — ^in  striking  contragt  to  thei^^^^^j^H 
frequency  after   enterica.     Moreover*   while  after   a  tedious   convaleBoencr^^  -i  j| 
the  typhoid  patient  is  often  weaker  for  years,  typhus,  like  aoute  poei^^-^^u- 
tQOnia^  leaves  no  harm  behind  it.     Hence  the  joy«  of  returning  strecgti^-^j^ 
are  unalloyed  by  misgivings  for  the  future.     The  contest  with  this  di6eK...^^^|^ 
is  severe  and  often  perilous,  but  it  is  neither  protracted  nor  iudecigi^i       ^ 
Hora  momenio  cita  mors  venit  aut  victorm  Iceta. 


RELAPSING  FEVER 

Aifiov  Ti  Kai  Xoifibv  yiAeOai, — Hbrodotcs,  vii,  171. 

Uidorii,  mid  geographical  distril/uiion — Incubation^  onset,  ami  course — Belapse 
—Conralescence — Sequdce — Death  and  moi'bid  anatomy — The  spirillum — 
Famine  as  a  predisposing  cause — Diagnosis — Prognosis — Treatment, 

Synonyms. — ^Febris  recurrens,  Typhus  recxirrens,  Febris  recidiva. 
Bilious  remittent  fever ;  Seven-day  fever ;  Five-day  fever ;  Famine  fever ; 
Morbus  paupertun  ;  Irish  fever ;  Yellow  fever  in  Ireland  (Graves)  ;  Typhinia 
(Farre,  1859). — Fr,   Fi^vre   k   reohutes. — Germ,    Riickfallsfieber,    Hunger- 

^phuB. 

Definition, — ^A  specific,  contagious  fever,  with  a  peculiar  microphyte, 
running  a  short  course,  and  followed  by  one  or  more  relapses. 

History, — ^Typhus,  as  described  in  the  preceding  chapter,  is  only  the 
residue  of  the  larger  group  of  typhous  "  continued  "  fevers.  The  most  im- 
portant advance  made  by  a  long  series  of  researches  during  the  first  half 
of  the  present  century  wa«  the  differentiation  of  enteric  fever ;  but  during 
the  same  period  a  third  fever  also  was  recognised,  which  is  generally  known 
as  Relapsing  or  Recurrent  Fever.     Other  names  are  given  above. 

Probably  we  may  identify  this  disease  with  that  referred  to  by  Hippo- 
crates ('  Epidemica,'  lib.  i,  const.  3)  as  a  fever  at  Thasos,  which  in  some 
patients  *  departed  on  the  seventh  day,  remained  absent  for  a  week,  and 
then  recurred  for  three  days." 

It  was  undistinguished  from  other  so-called  "  continued "  fevers, 
unless  '•  bilious  "  and  "  synochal "  varieties  may  refer  to  it,  until  1770,  when 
an  Irish  physician,  Dr  Rutty,  described  an  autumnal  epidemic  prevailing  in 
1739  and  1741  as  a  fever  of  from  four  or  five  to  six  or  seven  days'  dura- 
tion, with  intense  headache,  terminating  in  a  critical  sweat.  .  .  .  Patients 
were  subject  to  a  relapse,  even  to  a  third  or  fourth  time,  and  yet  re- 
coyered.  It  followed  two  seasons  of  great  scarcity,  and  was  far  from  being 
mortal  (quoted  by  Dr  Moore). 

Barker  and  John  Cheyne  wrote  in  1821  of  the  fever  prevalent  in  1800 
and  1801  in  Dublin,  which  generally  ended  on  the  fifth  or  sixth  day  by 
sweating,  and  was  very  liable  to  recur ;  and  the  same  physicians  described 
a  later  epidemic  of  the  same  disease,  which  was  very  prevalent  in  Ireland 
(1817-19),  and  also  in  London  (3000  cases  in  1818)  and  Scotland  (2715  in 
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Famine  fever  was  again  in  Dublin  in  1826,  along  with  typhus,  as  re- 
corded by  Graves  and  Stokes,  and  in  1842-3  it  was  common  in  Scotland  and 
Ireland. 

It  was  common  in  Great  Britain  and  Ireland  in  1847-8,   and  again    I 
after  a  lull  in  1861,  when  there  were  256  cases  in  the  London  Fever  Ho«- 
pital.     In  1854  only  one,  and  since  1855  no  cases  were  observed  until 
1868-9-70.*     Since  then  a  few  deaths  have  been  recorded  here  and  there, 
one  in  Scotland  in  1879,  and  three  in  Ireland  in  1890. 

Being  far  less  fatal  and  of  shorter  duration  than  typhus,  it  was  in  1826 
regarded  by  Irish  physicians  as  a  mild  variety  of  that  disease,  which  wu 
also  prevalent  at  Dublin  in  that  year.     But  in  the  year  1842  Dr  Henderson, 
of  Edinburgh,  brought  forward  good  grounds  for  believing  that  it  was  a 
distinct  fever  and  due  to  a  different  poison.     The  same  view  was  strongly 
upheld  by  Jenner  in  1849-51,  chiefly  on  the  following  grounds: — that  the 
symptoms  and  course  of  the  two  disea&es  were  different ;  that  even  when 
they  prevailed  together  in  the  same  town,  one  could  never  be  traced  to 
infection  from  the  other;    and  thirdly,  that  neither  afforded  protection 
against  a  subsequent  attack  of  the  other.     To  these  arguments  may  now 
be  added  the  fact  that  in  relapsing  fever  the  blood  always  contains  a 
microphyte,  which  is  absent  in  typhus ;  so  that  there  is  now  no  doubt  of 
the  specific  and  independent  character  of  relapsing  fever. 

Distribution, — In  the  great  epidemic  of  1847-8,  and  also  in  1851,  it  waa 

noticed,  both  in  London  and  in  other  large  towns  of  Great  Britain,  that 

r  most  of  the  patients  were  destitute  Irish,  many  of  whom  had  recently  left 

I  their  own  country,   and  that  neither  the   English  nor  the  Scotch  were 

'  attacked. 

On  the  continent  of  Europe  Relapsing  Fever  has  less  often  prevailed, 
but  has  probably  formed  part  of  some  epidemics  of  typhus.  It  was  re- 
cognised in  Silesia  in  1847,  but,  with  this  exception,  it  was  unknown  on  the 
Continent  until  in  1863  it  was  observed  in  Odessa,  and  in  1864  at  St. 
Petersburg.  Next,  in  1867,  it  broke  out  for  the  second  time  in  Silesia, 
and  in  the  following  year  it  prevailed  in  Berlin  and  in  other  German  towns, 
as  well  as  in  Breslau,  where  it  was  epidemic  in  1872-3. 

Griesinger  in  1851  saw  a  fever  in  Egypt  which  he  called  Bilious  Re- 
mittent, and  afterwards  visiting  London  saw  cases  of  undoubted  Relapsing 
Fever,  and  identified  the  two  diseases.  Dr  Sandwith  informs  the  writer 
(1896)  that  relapsing  fever  occurs  in  Egypt  every  spring. 

In  September,  1869,  Relapsing  Fever  appeared  at  Philadelphia,  and  in 
November  at  New  York.  The  patients  were  chiefly  poor  Irish  or  Germans, 
and  it  seems  to  be  almost  certain  that  the  contagion  was  imported  from 
Europe.  On  two  or  three  former  occasions  it  had  been  introduced  into 
the  same  cities  by  Irish  immigrants,  but  it  never  spread  among  the  Ameri- 
can population. 

*  The  first  case  was  in  July,  1868,  that  of  an  Irishwoman  who  had  been  for  several 
years  in  London.  Four  days  afterwards  another  case  was  hrought  into  the  Fever  Hospital, 
a  Polish  Jewess,  who  lived  near  the  first  patient.  Three  weeks  later  there  arrived  from 
the  street  in  which  the  Jewess  lodged  a  girl  who  had  lived  all  her  life  in  London.  The 
only  other  persons  attacked  in  London  that  year  were  eight  Jews,  who  were  admitted  into 
the  German  Hospital  at  Dalston.  In  Octoher  a  severe  outbreak  occurred  at  Tredegar,  in 
South  Wales.  In  the  autumn  of  1869  relapsing  fever  became  epidemic  in  several  of  the 
large  cities  of  England ;  in  London  the  disease  reached  its  height  in  December  of  that  year, 
and  then  gradually  declined  until  June,  1871.  The  last  cases  were  eight  in  Blackfriars  in 
December,  1872.  The  relapsing  fever  of  1870  in  Edinburgh  is  well  described  hj  Dr 
M nirhead  in  the  '  Edinburgh  Medical  Journal '  for  that  year. 


GEOGRAPHY— INCUBATION  AND  COURSE  253 

It  has  repeatedly  prevailed  in  India,  and  the  well-uiarked  epidemic  of 
1877.  at  Bombay  was  carefully  studied  by  Dr  Vandyke  Carter  ('  Med.-Chir. 
Trans./  vol.  Ixi).     In  1864-6  it  appears  to  have  been  observed  in  China. 

Protection. — It  is  now   ascertained   that  the  same  person   may   have 
reltpsing  fever  more  than  once.     It  does  not  protect  against  typhus,  nor 
does  typhus  protect  from  famine  fever.     The  late  Sir  Robert  Christison  had 
relapsing  fever  three  times.     Dr  J.  C.  Steele  (then  of  Glasgow,  for  many 
years  at  Guy's  Hospital)  told  the  writer  that,  in  the  epidemic  of  1848, 
penons  who  had  previously  suffered  from  typhus  were  not  attacked  by 
I    relapsmg  fever;  and  the  same  thing  is  said  to  have  been  noticed  recently 
in  epidemics  at  St.  Petersburg  and  at  Breslau.     Dr  Henderson,  however, 
related  six  cases  in  which  typhus  occurred  first  and  relapsing  fever  after- 
wards; and  Murchison  says  that  of  thirty-one  persons  who  contracted  re- 
lapsing fever  in  the  London  Fever  Hospital  in  1868-9  no  fewer  than  thir- 
teen were  known  to  have  had  typhus.     Dr  Hudson  relates  that  in  1848  he 
attended  a  medical  friend  with  relapsing  fever,  again  three  months  later 
with  typhus,  and  again  several  years  after  with  enteric  fever. 

Incubation. — ^The  period  of  incubation  for  this  disease  is  very  short ; 
ifiirchison  says  that  it  sometimes  breaks  out  immediately  after  exposure 
to  contagion,  sometimes  not  until  twelve  days  have  elapsed ;  but  the  usual 
peiiod  observed  in  this  country  has  been  four  to  ten  days.  Lebert  finds  it 
from  three  to  seven  days.  Diuring  the  interval  no  symptoms  whatever  are 
present. 

Onset  and  course. — ^Relapsing  Fever  begins  suddenly.     The  patient  is 
«^iaed  with  chilliness  or  with  actual  rigors ;  his  head  aches,  he  feels  giddy, 
li€  has  pains  in  the  back  and  limbs,  and  his  skin  becomes  burning  hot. 
One  of  the  distinctions  from  typhus  is  that  it  is  giddiness  rather  than  pros- 
tration which  sends  the  patient  to  bed.     Indeed,  he  is  sometimes  able  to 
walk  to  the  hospital  on  the  third  day  of  the  fever. 

The  thermometer  indicates  a  rapid  rise  of  temperature.  This  begins 
eren  before  the  rigor,  and  within  twelve  or  twenty-foiu*  hours  it  reaches 
104°  or  106^.  The  pulse,  too,  becomes  quickened  much  earlier  than  in 
typhus:  it  is  seldom  below  110,  and  not  infrequently  reaches  140  on  the 
second  day.  The  respiration  is  not  quickened  in  proportion  to  the  pulse 
and  temperature.  The  tongue  is  moist,  and  covered  with  a  white  or 
yellowish  fur.  There  is  great  thirst.  Appetite  is  generally  wanting;  but 
lometimes  it  remains  good,  or  even  voracious,  and  the  patient  is  able  to 
take  solid  food  without  harm.  In  other  cases,  however,  there  is  much 
nausea,  and  sometimes  vomiting.  Pain,  with  tenderness  on  pressure,  is 
often  present  in  the  epigastric  and  hypochondriac  regions.  By  percussion 
increased  dulness  of  the  liver  may  be  detected,  and  the  spleen  is  usually 
enlarged,  so  that  its  edge  reaches  below  the  costal  cartilages.  Jaundice 
often  oceurs  on  or  after  the  third  day;  in  some  epidemics  it  has  been 
observed  in  a  fourth  of  the  cases,  but  generally  not  oftener  than  in  a 
twelfth.  In  these  cases  the  urine  contains  bile-pigment ;  but  the  faeces 
remain  dark.  The  face  is  flushed  and  the  eyes  are  injected,  but  the 
countenance  is  not  usually  dusky,  nor  is  the  expression  stupid  and  confused 
as  in  typhus. 

As  a  rule,  there  is  no  exanthem  ;  but  several  observers  have  noticed  a 
roseola  in  cert^""  exceptional  cases,  and  in  the  epidemic  in  Silesia  of  1847 
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a  rose-rash  on  the  second  or  third  day  was  the  rule.  Mtirchifion.  irho  i»w 
11  rash  in  only  eight  out  of  about  six  hundred  cases,  sava  that  it  consisted  of 
small  spots,  or  of  a  reddish  mottling,  sometimes  resembling  measles*  souie- 
tinies  undistinguishable  from  tjrphus  at  an  early  stage;  yet  always  dis- 
appearing under  pressure,  and  fading  after  a  few  hours  or  within  three 
four  days  at  the  latest.  It  came  out  sometimes  during  the  first  att^ 
sometimes  in  the  relapse;  and  eith^  on  the  third  day  or  in  '  ^ 
before  the  crisis,  Petechiae  are  not  uncommonly  present;  no  <i 
bites  have  frequently  been  taken  for  them,  but  Murchison  says  that  lan:<* 
numbers  may  come  out  after  the  patient's  admission  into  hospital,  Tht* 
surface  of  the  body  often  remains  very  dry,  but  sometimee  on  the  secood 
or  third  day  there  is  profuse  sweating,  which  may  last  for  hours  without 
relieving  the  patient.  Sudamina  may  be  developed  in  large  numbers,  and 
ore  probably  the  cause  of  desquamation  of  the  cuticle,  which  frequendr 
occurs  later  on.     Some  cAses  of  undoubted  Recnrrenfi  have  beeu  described 

iaa  Miliary  fever. 
When  relapsing  fever  occurs  in  a  pregnant  woman,  gestation  is  almost 
invariably  brought  to  an  end,  whatever  may  be  its  period ;  but  it  is  cmiouf* 
that  the  abortion  or  miscarriage  is  not  seldom  delayed  until  the  relapse. 
The  child,  if  not  stillborn,  survives  only  a  few  hours.  This  is  a  marked 
oontrnst  with  what  occiu-s  in  typhus. 

In  the  regular  conrse  of  the  disease  the  patient^s  condition  undergoes 
but  little  alteration  for  about  a  week.  The  temperature  and  tlie  pulse 
remain  hip^h,  though  oscillating  up  aud  down,  and  the  pulse-rate  sometimt 
reaches  1 50,  160,  or  even  180.  The  patient  continues  to  suffer  from  sev 
headache^  and  from  intense  pains  in  the  muscles  and  joints.  Sleeplessness 
is  almost  always  a  marked  symptom,  and  the  mind  generally  remains  clear. 
Relapsing  fever  is  altogether  attended  with  far  more  suffering  than  typhus : 
l^erRons  who  have  passed  through  both  diseases  invariably  look  back  upon 
the  former  as  the  worse. 

<  Vr.<i>. — As  a  rule  the  fever  suddenly  subsides,  on  the  fifth,  sixth,  or 
seventh  day.  Sometimes,  however,  the  crisis  takes  place  as  early  as  the 
third  day,  and  sometimes  as  late  as  the  tenth.  Just  before  it  takes  place 
the  pyrexia  reaches  its  armtf  and  this  last  rapid  rise  may  be  as  much  as 
4^  Fahr.  In  some  exceptional  instances  maniacal  delirium  suddenly  cum*^ 
on  at  this  time ;  the  patient  screams  and  struggles  violently ;  but  within  a 
quarter  of  an  hour  becomes  calm  again,  and  has  no  recollection  of  what  hasi 
occurred.  In  other  cases  the  crisis  is  said  to  be  ushered  in  by  epistaxis, 
diarrhoBa,  or  the  appearance  of  the  catamenia ;  but  the  most  frequent  sign 
of  the  crisis  is  profuse  sweating.  The  change  is  wonderfully  complete-  In 
the  course  of  a  few  hours  the  temperature  becomes  normal,  or  even  lower 
than  normal,  baring  fallen  8^  or  10*^  without  a  break  ;  Murchison  cites  one 
cose  in  which  there  was  a  rang^  of  13°  in  six  hours,  and  another  iti  which 
the  difference  amounted  to  14' 4^  in  twelre  hours.  At  the  same  time  the 
pulse  drops  from  120  or  more  to  about  70,  the  tongue  becomes  clean,  and 
tlie  patient  loses  all  his  pains.  Lebert  remarks  that  the  period  from  even- 
ing  to  morning  is  that  at  which  the  crisis  is  most  apt  to  occur.  Litten  ban 
seen  it  sometimes  preceded  by  a  pseudo-eruiM,  the  temp€rature  falling 
below  normal,  but  within  twenty^four  hours  rising  to  as  high  a  point  as 
before,  again  to  fall  on  the  following  day. 

/filer i«/.— During  the  ittiennJ  which  follows,  the  patient  feels  perfectly 
well.     At  first  he  is  rather  languid  ;  but  his  appetite  is  good,  he  quicklj 
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regains  his  starength,  he  leaves  his  bed,  and  sometimes  insists  on  returning 
to  work.  His  tempnuture  for  two  or  three  days  is  ahnost  always  lower 
than  in  health,  and  afterwards  normal.  The  pulse  is  at  first  rather  above 
the  natural  standard ;  and  then  remarkably  infrequent,  perhaps  not  more 
than  44  or  50.  At  the  same  time  it  is  unstable,  and  may  rise  to  over  100 
tdien  the  patient  assumes  the  erect  position. 

Belapie, — In  exceptional  cases  this  apparent  convalescence  is  really  the 
^d  of  the  disease.     But,  as  a  rule,  it  is  abruptly  terminated,  after  seven 
dftySy  by  a  sudden  reappearance  of  all  the  symptoms  of  the  first  attack. 
&  Robert  Christison  used  to  relate  a  striking  anecdote  of  his  colleague, 
Dr  Hoghee  Bennett^  who  took  relapsing  fever  at  the  commencement  of  the 
epidemio  of  1843,  when  its   characters  were  known   only  by  the  older 
pkyncians  in  Edinburgh.     "  When  he  had  detailed  his  case,''  being  then 
lopposed  to  be  convalesc^it,  "  I  told  him  he  had  sustained  an  attack  of 
jsf  old  acquaintance,  .  .  .  whose  face  I  had  not  seen  for  a  good  many 
yean;  that  he  waa  not  yet  done  with  it,  and  that  he  would  have  another 
itttok,  oommenoing  with  rigor,  on  the  fourteenth  day.     Dr  Bennett,  sur- 
prised— ^I  will  not  say  incredulous, — ^replied  that  the  relapse  had  no  time 
to  lose,  as  there  were  only  three  or  four  hours  of  the  fourteenth  day  to 
ran.   It  did,  indeed,  lose  no  time,  for  I  must  have  scarcely  reached  home 
bm  his  house  before  the  rigor  set  in  with  violence." 

Sometimea  instead  of  occiuring  on  the  seventh  day  of  the  interval,  the 
relapse  begins  on  the  second,  or  the  third,  or  the  fifth  day ;  sometimes  it  is 
postponed  for  several  days,  and  even  as  late  as  the  twenty-fifth  day.  Lebert 
HJ8  that  it  usually  sets  in  at  night. 

This  second  attack  is  generally  shorter  than  the  first  one,  lasting  three 
dajB,  or  not  more  than  one  or  two ;  but  sometimes  it  is  prolonged  to  five 
dajB,  or  even  to  seven.  In  the  details  of  their  symptoms  and  in  their 
meritj  the  two  attacks  may  resemble  one  another  exactly,  but  in  some 
patients  the  relapse  is  the  worse,  especially  when  the  original  attack  was 
fery  mild ;  in  others  it  is  far  less  severe,  and  it  may  be  so  slight  as 
abort  to  escape  notice.  When  well  marked,  it  ends  in  a  sudden  crisis, 
joat  as  before. 

Recovery. — ^The  patient  now  generally  passes  on  to  a  permanent 
recovery,  but  sometimes  there  is  a  third  attack,  which  begins  between  the 
twenty-first  and  the  twenty-fourth  days  of  the  disease ;  it  is  almost  always 
mild,  and  seldom  lasts  more  than  forty-eight  hours.  There  may  occa- 
sionally be  a  fourth  or  a  fifth  attack. 

Convalescence  after  relapsing  fever  is  slow,  compared  with  that  after 
typhus.  The  patient  is  long  in  regaining  his  strength.  Although  the 
duration  of  the  disease  up  to  the  second  crisis  is  only  about  eighteen  days, 
he  is  seldom  able  to  return  to  work  within  six  weeks. 

ComplietUions  are  not  frequent.  The  most  serious — ^lobar  pneumonia — 
is  also  the  least  oommon.  Diarrhoea  is  frequent,  and  still  more  so  is 
jaundica  Among  903  cases  reported  from  the  London  Fever  Hospital  by 
Dr  CoUie,  there  were  48  of  icterus,  16  of  diarrhoea,  27  of  epistaxis,  and  1  of 
haematuria. 

Pneumonia  was  not  infrequent  at  Breslau  in  1872-3.  Lebert  says  that 
it  was  generally  double,  that  it  ocourred  chiefly  in  those  who  had  been 
intemperate,  and  that  it  sometimes  set  in  during  the  attack,  seme- 
mes in  the  relapse.  It  has  been  known  to  lead  to  pulmonary  gan- 
grene.   Bronchitis  is  commonly  present,  but  is  seldom  severe.     In  St. 
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Petersburg  hemorrhagic  pachymeningitis  ia  naid  to  have  beeo  obsenred 
The  spleeu  has  sonietimefi  ruptured  and  caused  death  by  haemorrhage*  or  a& 
einbolio  block  has  broken  dawn  and  set  up  fatal  peritcMiitis.  Dy«eiiim 
has  been  a  frequent  and  dangerous  complication  in  some  epidemics.  Tlie 
occurrence  of  abortiou  h  sanietiioes  fatal.  Iiiflaimn^atory  swellinga  or 
"  buboes  "  iu  the  parotid  regions  or  in  the  groins  are  said  to  have  been  often 
the  cause  of  death  at  St  Petersburg,  but  in  England  they  appear  to  hftte 
been  more  frequent  in  casetj  which  recovered. 

*Sequ€ht, — Relai)ein£r  fever  sometimee  leaves  traces  behind  after  re- 
oovery.  Severe  articular  paine  often  continue  during  convalescence,  and 
effusion  into  the  knee-  or  iinkle-joiul.  ha«  now  and  then  been  seen. 

Another  sequel,  which  sometimes  does  not  set  in  for  several  day*, 
or  weeks  after  the  subsidence  of  the  fever,  is  a  form  of  ophthalmia.  Thii 
is  described  as  beginning  with  an  amaurotic  stage,  in  which  the  retina,  or 
perhaps  the  choroid,  is  alone  attacked.  Afterwards,  in  n  second,  inilain- 
uiatory  istage,  when  the  more  supei-ticial  structures  are  involved,  there  is 
intense  pain.  Fortunately,  it  is  rare  for  both  eyes  to  suflfer,  for  recovery  i^ 
always  tedious,  and  there  is  sometimes  permanent  loss  of  vision. 

Exitus  JethaJu. — It  is  only  in  exceptional  caaes  that  relapatng  fever 
proves  fatal.  In  this  country  the  mortality  has  been  about  4  per  cent^  In 
Bombay,  however,  Dr  Vandyke  Carter  estimated  it  at  10  per  cent.  In 
persons  advanced  in  years  the  disease  is  decidedly  more  dangerous  than  in 
younger  patients, 

I>eath  occurs  sometimes  by  syncope.  At  and  after  the  crisis  the  pube 
18  often  very  weak,  small,  or  irregular,  and  there  may  be  temporary  im- 
pairment of  the  first  sound  of  the  heart  and  of  ita  impulse.  These  aym- 
ptoms  usually  soon  di!^ippeai%  but  a  patient  who  may  have  had  &  mild 
j  attack,  and  who  appears  to  be  doing  well,  is  now  and  then  found  pulseleso, 
J  cold,  livid,  and  unconscious,  and  dies  in  a  few  hours.  This  soinetiiiiei 
takes  place  at  about  the  period  of  the  first  crisis,  but  sometimes  during  \ 
intervah  In  three  sufh  cases,  ubserved  by  MuR'hiaon.  the  heaji: 
found  fatty  and  dilate. 

Another  mode  of  death  is  by  suppression  of  urine  with  conrulsiofiB 
other  urcemic  Rjnnptoms.  In  some  instances  of  this  kind,  recorded  by  Dr 
Henderson  as  far  back  a«  1843,  Dr  Maclagan  discovered  urea  not  only  in  the 
blood,  hut  also  in  fluid  from  the  cerebral  ventricles.  It  is  probable  that  in 
these  cases  the  kidneys  were  diseased,  and  that  albuminuria  was  preMot 
during  life ;  but  the  urine  may  contain  albumen,  and  even  blood,  in  relaps- 
ing fever,  without  any  serious  consequences  resulting. 

Again,  ^he  disease  may  be  attended  with  typhoid  symptoms 
jaundice,  and  these  case®  often  tenninate  fatally  \  this  Griesinger  deficnt 
AS  a  distinct  "bilious''  form  of  fever,  with  litemorrhages  into  the  skin 
and  from  mucous  surfaces,  including  that  of  the  stomach,  so  that  the 
vomit  may  be  black,  as  in  yellow  fever.  The  same  comparison  was  made 
by  Stokefi  and  O'Brien  in  Ireland.  The  interval  is  imperfectly  marked, 
the  pyrexia  running  on  more  or  less  continuously  from  the  first  att*ek  to 
the  second.  Heydenreich,  in  St.  Petersburg^  and  Carter,  at  Bombay,  hove 
each  shown  that  the  spirillum  was  present  in  these  cases  of  bilious  rrcur- 
rent  fever,  so  that  there  is  no  doubt  of  their  true  nature. 

Anatomy. — ^The  splefju  if  death  occurs  during  the  attack,  is  found  to  be 
more  or  less  soft,  and  much  enlarged,  more  so  than  in  enteric  fever.     Sir  Wm. 
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Jenner  once  found  it  weighing  thirty-eight  ounces,  and  Kiittner  is  said  to 
haye  met  with  a  spleen  four  and  a  half  pounds  in  weight.  It  sometimes  con- 
tains embolic  wedges.  In  the  one  case  which  came  to  an  autopsy  at  Guy^s 
Hospital  during  the  epidemic  of  1869-71,  the  spleen,  which  weighed  fifteen 
ounces,  had  a  remarkable  appearance.  It  contained  a  nimiber  of  small 
yellow  softened  patches  or  abscesses,  the  largest  being  of  the  size  of  a  horse- 
bean,  which  seemed  to  follow  the  branchings  of  minute  veins.  Dr  Moxon 
could  discover  no  thrombi  in  any  of  the  vessels,  even  with  the  aid  of  the 
microscope.  Very  similar  appearances  were  observed  by  Litten,  at  Breslau, 
in  the  epidemic  of  1872-3.  The  liver  is  also  increased  in  size.  As  a  rule, 
the  kidneys  are  gorged,  and  the  epithelium  in  the  renal  tubules  is  in  a  state 
of  cloudy  swelling. 

Etiology:  the  pathogenic  microbe. — Relapsing  fever  was  the  first 
specific  fever  in  which  the  nature  of  the  contagium  was  discovered  and  itB 
pathogenic  significance  demonstrated.  It  is  morphologically  a  vibrio,  and 
has  been  named  Spirillum  Obermeieri,*  after  the  late  Dr  Obermeier,  of 
Berlin,  who  first  described  it  in  1873.t 

Its  ordinary  appearance  is  that  of  a  delicate,  homogeneous,  spirally 
twisted  filament ;  its  length  is  from  ^j}qq  to  ^^  of  an  inch,  or  equal  to 
from  one  and  a  half  to  six  times  the  diameter  of  a  red  blood-disc 
(15—40/1).  It  is  never  still,  and  it4S  motion  is  compounded  of  a  rotation  on 
the  long  axis,  a  progression  forwards  or  backwards,  and  a  lashing  move- 
ment, which  lengthens  it  out  and  makes  the  twist  disappear  for  a  moment. 

All  observers  admit  that  the  presence  of  the  spirilla  is  coincident  with 
the  attacks  of  relapsing  fever,  and  that  during  the  interval  it  cannot  be 
detected.  Birch-Hirschfeld,  however,  once  found  it  for  two  days  after  the 
second  crisis,  and  several  writers,  including  Litten,  have  stated  that  it  is 
seldom  to  be  seen  during  the  first  two  or  three  days  of  the  disease. 

Heydenreich,  of  St.  Petersb\u*g,  found  that  while  it  appears  before  the 
thermometer  begins  to  rise,  it  ceases  to  be  discoverable  before  the  com- 
mencement of  the  crisis.  He  has  speeially  inquired  into  the  influence  of 
heat  upon  this  organism  outside  the  body,  and  he  finds  that  it  remains 
alive  and  active  much  longer  when  it  is  kept  at  a  temperature  of  60°  or 
70^  F.  than  at  blood-heat,  whereas  at  fever  temperatures  it  dies  more 
quickly  still.  His  hypothesis  accordingly  is  that  the  pyrexia,  which  is 
itself  caused  by  the  existence  of  this  organism  in  the  blood,  proves  directly 
fatal  to  it.  In  all  probability  the  filament  breaks  up  into  a  number  of 
minute  granules,  and  some  of  them  may  perhaps  constitute  the  germs  from 
which  fresh  crops  of  spirilla  are  afterwards  developed.  Heydenreich  has 
occasionally  seen  some  of  the  filaments  beset  with  granules  so  as  to  resemble 
a  necklace,  and  the  late  Dr  T.  R.  Lewis,  of  Calcutta,  speaks  of  having  once 
noticed  a  beaded  appearance.     If  the  germs  remain   alive  in   the  blood 

*  Others  refer  it  to  the  genus  Spirochala ;  for  Ehrenberg  in  1833  distinguished  two 
;jpeneTa  of  tchixomycetet  under  these  names,  tlie  difference  between  them  being  that 
Spirochtta  possesses  greater  flexibility  than  Spirillum.  This  distinction  is  preserved  in 
the  nomenclature  of  Cohn  and  Flug^e ;  but  the  two  *'  genera  **  are  closely  allied^  and  the 
uames  are  applied  almost  indifferently  to  the  microbe  discovered  by  Obermeier. 

t  It  seems  doubtful  whether  the  form  found  in  the  blood  of  relMp»ing  fever  is  identical 
with  that  which  had  previously  been  observed  in  water  containing  vegetable  matters 
{Spirochata  plieaiilit,  Ehr.,  Cohn.)  and  in  the  saliva  of  healthy  persons  (S.  denticola). 
Dr  Vandyke  Carter  stated  that  the  dimensions  of  an  organism  of  this  kind  which  he  found 
in  the  water  of  a  tank  at  Bombay  were  much  larger  than  those  taken  from  his  fever 
patients  ('  Med.-Chir.  Trans./  vol.  Ixi). 
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throughout  the  whole  of  the  interval,  they  must  be  the  resting  spores,  for 
the  spirocliflBta  itself  dies  at  the  temperature  of  the  blood  in  about  twemy 
hours. 

During  a  Bingle  nttiick,  Heydenreich  finds  that  there  are  extraordinoy 
fluctuations  in  the  numbers  of  theee  microphytes  from  day  to  day*  H*? 
therefore  supposes  that  Buccessive  generations  ore  more  or  less  constantly 
produced  throughout  the  fever*  Sometimes  after  they  have  been  preseot 
for  two  or  three  days  they  suddenly  cease  to  be  discoverable ;  but  a  few 
hours  later  they  reappear  in  greater  or  less  abundance.  Their  recognition 
in  the  blood,  at  the  end  of  an  interval,  has  repeatedly  enabled  him  to  foretell 
the  approach  of  a  more  or  less  marked  relapse.  On  the  other  hand,  Dr 
Cartner,  at  Bombay,  sometimes  detected  the  Bpirochsetie  when  there  was 
absolutely  no  rise  of  temperature  ;  while  in  other  cases  a  one-day  febrile 
attack  would  occur  at  the  proper  time  for  a  relapse,  without  the  blood 
containing  the  spirillte.  Dr  Carter  remarked  tJiat  the  numbers  of  the 
microbe  must  often  amount  to  hundreds  of  millions,  for  dozens  nre  se-ea  in 
the  tield  of  the  microRCope  at  the  same  time.  It  is  possible  that  tliey  may 
aggregate  into  masses  with  bloiKi-corpuscles,  and  seriously  interfere  with 
the  circulation.  In  fatal  cases  they  cease  to  be  discoverable  after  di 
None  of  the  solid  organs  have  hitherto  been  found  to  contain  thi 
Heydenreich  could  not  detect  them  in  the  urine,  nor  in  the  conjunctival 
secretion,  in  the  fluid  from  the  pleura,  the  intestine,  or  the  bronchial 
tubes. 

Spirochwia  {v.  Spirillum}  Obtrmeiert  has  been  successfully  cultivated 
out  of  the  body,  but  for  a  long  time  all  attempts  to  reproduce  the  disease 
failed.  Injections  of  blood  infected  with  it  into  the  circulation  uf 
rabbits,  or  guinea-pigs  were  made  by  Obenneier  himself  without  result, 
the  same  negative  result  followed  inoculation  of  sheep.  Nor  dtd  he  find 
that  the  disease  was  propagated  by  the  penetration  of  minute  quant  it  iet  of 
blood  from  patients  with  relapsing  fever  into  scratches  upon  the  hands  of 
healthy  persons.  Dr  Carter  has  since  recorded  the  fact  that  a  few  days 
before  he  himself  was  attacked  he  had  scratched  his  finger  in  making  an 
autopsy  upon  a  fatal  case.  Finally  he  succeeded  in  inoculating  monkeys 
with  the  spirillum  taken  from  the  blood  of  patients  suffering  from  rela4>8iD^ 
fever*  The  Bpirillse  were  found  after  death  in  the  viscera  of  the  animjJ^ 
experimented  up^m  ('  Lancet,'  1879  and  1880).  This  completed  the  chain 
of  evidence,  that  this  microbe  is  the  contagium  vivum,  and  the  sole  cause 
of  relapsing  fever,  according  to  t-he  criteria  laid  down  on  p.  18. 

Mode  of  spreading. — Direct  contagion  from  the  siok  is  the  ohief  mode  of 
propagation  of  this  disease,  and  it  is  ext^eedingly  apt  to  pass  from  hospital 
patients  to  nurses  and  clinical  clerks.  In  1843  the  post  of  house  physician  in  a 
fever  hospital  at  Edinburgh  had  to  be  filled  six  times  in  five  months,  owing  to 
successive  incumbents  being  attacked.  In  the  London Tever  Hospital,  during 
the  years  186D  and  1870,  twenty-seven  of  the  nurses  and  officers,  and  fife 
patients  admitted  for  other  diseases,  contracted  relapsing  fever.  In  1870  i 
nurse  from  the  London  Fever  Hospital  was  transferred  to  St.  Mark*! 
Hospital ;  and  about  the  same  time  a  wardmaid  from  St,  Mark's  paid  &  visit 
to  the  Fever  Hospittd.  These  two  women  both  fell  ill  at  St  Mark^s^  and  g*ve 
relapsin]^  fever  to  five  other  persons  there.  Two  striking^  instances  of 
direct  conta^on  were  recorded  by  Mr  Reid,  of  Glasgow,  in  1843, 

(l)  At  Dalmamock  Colliery  there  wiis  a  large  building  of  three  stories, 
which  was  entered  by  separate  stairs  and  contained  forty  families ; 
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Irish  people  brought  relapsing  fever  with  them  into  the  uppermost  flat, 
whence  it  spread  and  attacked  twenty-two  persons  in  two  months. 

(2)  Into  a  house  of  two  apartments,  in  which  eleven  human  beings  were 
lodged,  a  person  from  a  neighbouring  village  introduced  the  fever ;  every- 
one there  caught  it,  but  all  the  occupants  of  the  next  house  escaped, 
although  they  were  almost  as  closely  crowded  together. 

That  the  disease  may  be  transported  to  a  distance  by  infected  clothes 
seems  to  have  been  proved  by  two  cases  recorded  by  Dr  Parry,  of  Phila- 
delphia, in  1870;  and  in  1843  it  was  noticed  in  Edinburgh  that  a  large 
number  of  laundry-women  contracted  relapsing  fever,  although  they  had  no 
other  conmiunication  with  the  sick  than  washing  their  clothes  and  bedding. 

Litten  has  related  how  a  mason,  who  himself  remained  well,  but  who 
slept  in  a  street  in  Breslau  in  which  the  disease  was  prevailing,  carried  the 
contagion  to  his  mother,  who  lived  where  no  case  had  before  appeared. 

The  facts  of  this  Breslau  epidemic  of  1872-3,  which  are  to  be  found  in 
the  *  Deutsches  Archiv '  for  1874,  strongly  support  the  conclusion  that 
microbes  are  given  off  either  with  the  breath  or  from  the  skin,  and  are 
received  into  the  air-vesicles  with  the  inhaled  air.  Litten  has  clearly 
shown  that  at  Breslau  they  were  not  conveyed  in  drinking-water. 

Predisposing  cause. — The  cases  observed  by  Litten  in  Silesia  seem  to 
have  belonged  to  the  poorest  classes,  with  the  exception  of  the  physicians 
who  took  the  fever  in  the  hospital ;  and  English  writers  have  generally 
regarded  as  the  cardinal  fact  in  the  aetiology  of  this  disease  its  occurrence  in 
a  starving  population.  It  is  the  famine  fever  of  Ireland.  Murchison 
cit^s  instance  after  instance  to  prove  that  those  who  have  suffered  from 
it  in  England  and  in  Scotland  have,  with  certain  exceptions,  been  in  a 
state  of  extreme  destitution.  When  it  occurred  in  Silesia  in  1847,  the 
inhabitants,  in  consequence  of  a  succession  of  bad  harvests,  had  been 
reduced  to  subsist  on  clover,  grass,  mushrooms,  and  the  roots  of  trees, 
Carter  states  that  it  was  brought  to  Bombay  in  1877  by  the  peasantry 
flocking  into  the  city  from  famine-stricken  districts.  History  shows  that  \ 
as  Typhus  is  the  pestilence  of  war,  of  camps,  and  of  sieges,  so  Relapsing  I 
fever  is  the  pestilence  of  famine.  Relief  of  extreme  destitution  in  districts 
where  relapsing  fever  was  prevailing  has  repeatedly  been  followed  by  the 
subsidence  of  the  epidemic.  Starvation  renders  persons  more  susceptible  to 
the  contagion,  probably  by  weakening  the  power  of  the  living  cells  of  the 
body  to  cope  with  the  invading  microbes. 

At  the  same  time  persons  well  nourished  and  in  perfect  health  may 
take  the  disease  if  exposed  to  the  contagion.  There  are  many  cases  of 
physicians,  nurses,  students,  and  others,  well  fed  and  healthy,  who  caught 
the  disease  from  patients.  In  1870,  at  London  Fever  Hospital,  out  of  136 
such  persons  (not  patients)  thirty-four  took  the  fever. 

Age  and  sex. — Relapsing  fever  may  attack  persons  of  all  ages,  from  five 
months  to  seventy-five  years,  but  most  of  the  patients  are  between  the 
ages  of  fifteen  and  forty.  There  are  more  male  than  female  patients,  the 
reason  probably  being  that  more  men  than  women  are  beggars,  hawkers, 
and  vagrants. 

Diagnosis. — During  the  first  day  or  two  relapsing  fever  may  be  mis- 
taken for  typhus  or  for  smallpox.  Since  it  frequently  prevails  at  the  same 
time  with  typhus,  the  early  diagnosis  between  these  two  diseases  is  impor- 
tant, because  of  the  difference  in  gravity  of  prognosis.     How  useful  the 
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detection  of  tbe  spiroch^tf^  may  be,  wnj$  shown  bj  Dr  Carter  at  Bombif, 
where  there  was  often  difficulty  in  distinguishing  the  eflfectB  of  malarii 
from  the  more  continued  Tarieties  of  relapsing  feTer*  awd  where  so  muiti- 
fonn  were  the  phases  of  the  spirillum  fever  that  about  25  per  cent,  of  hi* 
e&ies  might  be  termed  irregulur. 

VrnyntiiiU, — Most  patients  attacked  by  rehipsing  fever  recover.  It  m  ftf 
less  fatal  than  typhus  or  enterica.  Out  of  441  cases  collected  by  Murchisoa 
from  the  records  of  the  London  Fever  Hospital  only  11  proved  futnl ;  and 
in  the  great  Scottish  epidemic  in  1843»  of  6301)  cases  only  2G0  died.  Oa 
a  baRis  of  over  14,000  eases  be  estimated  the  mortality  at  less  than  r>  per 
cent,     Among  903  cases  afterwards  coUect'ed  by  Dr  Collie  there  were  only 

111  doaths,  V.  r.  7  tonong  572  men  imd  4  among  331  women.  A«  usual  in 
epidemics,  the  worst  cases  come  tirst,  and  the  disease  becomes  gmdmilly 
milder.  Age  is  a  serious  circumstance,  as  in  typhus  wid  enteric  fever, 
Petechiie.  delirium,  and  sciuity  urine  are  grave  symptonis. 

TrttUmtnt. — This  is  not  so  successful  as  might  be  hoped,  for  we  have  »» 
yet  no  means  of  preventing  the  relapse.  With  this  object  quinine  and 
arsenic  have  been  employed  both  in  England  and  in  Germany  in  vain.  At 
Breslau  carbolic  acid,  and  in  America  the  sulphites^  the  hyposulphites,  and 
the  preparations  of  chlorine  have  been  used  with  no  better  result.  Perhspi 
the  ^salicylate  of  sodiw  or  the  sulphocarbolates.  or  perchloride  of  mercurv. 
or  some  other  parasiticide  may  be  more  effectual. 

An  emi^tic  nt  the  onset  of  the  disease  affords  much  relief  to  the  severe 
hypochondriac  pains.  Patients  often  lind  comfort  from  frequent  sftongini^ 
of  the  surface  le^ith  ct>ld  or  tepid  water,  and  from  cold  affusion  on  the  head. 
Throughout  each  attack  castor  oiU  or  some  other  mild  aperient.^  should  be 
given*  Murchison  recommended  the  systematic  administnUion  of  diuretic*, 
vhich  he  Vtelieved  often  prevent  the  superrentiou  of  unemic  poisoning. 
He  directed  that  from  one  to  two  drachms  of  nitre,  one  dnichm  of  dllutf 
nitric  acid,  and  half  n  drachm  of  tincture  of  digitalis  should  be  taken  in 
divided  doses  in  ihe  twenty^four  hours.  He  often  ffSTe  o^iuin  or  hydrate 
ckf  chloral  for  the  relief  of  headache,  or  of  the  EnQsctUar  and  arthritic  paim. 

Patients  shotild  be  taken  to  a  hospital  aa  early  as  poadble^  and  plated 
|<i|-ether  in  wards  t«l  afiart  for  Ui#  |nirpoee,  Mmat  Litten  §<?etas  to  hare 
aliown  that  the  aeeuaiiilatfoo  of  caaes  neither  aapnemss  the  mc«nalitT  nor 
a|)|%redablT  UKSvaaes  tl»e  dbager  of  medical  attendattts  and  itiir^ef^. 


THE  PLAGUE 

"  The  pestilence  that  walketh  in  darkness." 

Biil4)ry  and  geographical  distribuiian — Incubation,  onset,  and  symptoms—^ 
Diagnosis — Anatomy — The  specific  bacillus — Mortality  and  prognosis — 
Trtatment — Conditions  of  contagion  and  causes  of  th€  decline  of  the  plague, 

Jfc  i^wMting  Sickness — History-^Sympioms  and  pathology. 

Smnyms, — Pestis  vel  Pestilentia,  Xoi/jLog,  Pestis  inguinaiia,  Typhus 
babonicus,  Black  death,  Levantine  or  Oriental  plague. — Fr,  La  peste. — 
ftrm.  Die  Pest.  In  India  known  as  the  Bombay  plague,  the  Pali  plague, 
ludMahamuree. 

definition. — A  specific  contagious  fever,  with  a  short  course  and  high 
■ortality,  characterised  by  inflammation  of  the  lymph-glands,  and  by  the 
cmtftant  presence  of  a  specific  microbe. 

EiHory. — ^The  English  word  Plague  {plaga,  a  stroke)  was  formerly 
ipplied  indiscriminately  to  every  fatal  epidemic  disease ;  and  when  the 
■ibdT  now  to  be  described  first  appeared  in  England  in  the  fourteenth 
:  ttnUiiy,  it  was  called  the  '*  Black  Death."  But  other  epidemics  formerly 
indiided  under  the  comprehensive  terms  plague  and  pestilence  are  now  dis- 
taguished  as  Variola,  Typhus,  Cholera,  and  Yellow  Fever.  Hence  we  can 
'  loir  use  the  word  Plague  without  ambiguity  for  the  bubonic  or  Oriental 
Peitilence. 

The  history  of  the  true  plague,  identified  by  its  mortality  and  its 
kbocB,  can  be  clearly  traced  back  to  an  Egyptian  epidemic  under  Justinian, 
•Ixmt  550  A.D.,  and  notices  by  medical  writers  show  that  it  was  recognised 
tt  early  as  the  time  of  Trajan.  It  seems  improbable  that  the  "  Plague  of 
Athens "  described  by  Thucydides  was  the  Oriental  Pestilence.* 

Epidemics  of  the  plague  were  frequent  during  the  Middle  Ages,  when 
it  was  probably  almost  constantly  endemic  in  Persia,  Syria,  and  Egypt. 
The  Black  Death  of  1348-9  began  in  China,  spread  to  the  Crimea,  and 
thence  by  a  ship's  crew  to  Genoa,  devastated  the  whole  Continent,  and  put 
t  stop  to  the  war  between  England  and  France.  Its  ravages  in  Florence 
rere  recorded  by  Boccaccio.  It  probably  reduced  the  population  of  England 
bv  one  third,  or  even  more,  and  thus  led  1o  important  economic  results. 
ITbe  iyime  epidemic  invaded  Syria  by  way  of  Armenia,  and  thence  spread 
iver  Eirypt  and  the  whole  of  Northern  Africa,  the  hotbed  of  plague  in  the 
dap  of  the  Roman  empire. 

There  were  several  epidemics  in  the  fifteenth  and  sixteenth  centuries, 
and  acrain  in  1609,  in  the  first  year  of  Charles  I  (1625),  and  during  the 

*  There  is  no  mention  of  buboes  or  of  bseinorrbafre,  and  the  symptoms  recorded  are 
lolike  those  of  the  Oriental  plague.  Murcbison  believed  the  plague  of  Athens  to  have  been 
fphns,  Littr^  and  Daremberg  that  it  wns  smallpox,  and  a  book  has  been  published  to 
fore  that  it  was  scarlatina.  It  may  have  been  any  of  these  diseases,  or  relapsing  fever, 
measles  in  a  viriirivi  soil-    ExAtint  fever  and  contatrioD.  the  i^onrA'^*^  owrrt«frvT«o  Ar.  «-^^  -a*^ 
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civil  war  (1635-47)  ;  but  the  most  deetructive  and  happily  the  Imt  in  Eng- 
land was  the  Great  Plague  of  London  in  1665,  so  graphically  descnbed  by 
Defoe,  although  he  was  biit  two  years  old  at  the  time,  and  could  only 
know  what  he  tells  by  hearsay.  It  came  to  us  from  AmBterdam,  aft« 
bailing  devastated  Italy  and  Central  Em-ope.  In  1665  no  lesH  than  68.5% 
deaths  from  the  p!ague  appeared  in  the  bills  of  mortality  for  London. 

There  was  a  terrible  epidemic  in  the  Bouth  of  France,  known  as  the 
Plague  of  MarBeilles,  in  1720,  when  the  scenes  described  by  the  greM 
English  novelist  were  renewed.  The  disease  did  not  visit  Western  Europe 
again,  but  epidemics  occurred  during  the  eighteenth  centurr  in  Sicily  and 
Poland  (1743),  Wallachia  and  Russia  (1771). 

In  the  early  part  of  this  century  there  were  outbreaks  of  the  plagiie  in 
Malta,  at  Noja  in  Southern  Italy,  upon  the  Lower  Dtinube,  and  in  the 
Balkan  Peninsula.  The  last  outbreak  in  Constantinople  was  in  1841.  Up 
to  1844  the  plague  was  frequent  in  Egypt,  and  after  a  long  interval  it  has 
lately  reappeared  (1897-9).  The  disease  also  vanished  from  Smyrna  and 
Syria,  and  hopes  were  entertained  that  it  had  become  entirely  extinct  in  the 
Mediterranean  area.  But  in  1858  it  appeared  again  at  Benghazi^  in 
Tripoli ;  and  it  is  now  known  to  have  visited  the  highlands  of  We»teni 
Arabia  in  1853.  There  is  also  reason  to  believe  that  it  ha«  never  been 
absent  for  many  years  together  from  parts  of  India  ;  in  1834  an  epidemic 
which  occurred  in  Rajpootana  became  known  as  the  "  Pali  plague,"  and  as 
recently  as  1877  it  prevailed  at  Kumaon,  on  the  southern  slopes  of  the 
Hiiualayas.  Between  1863  and  1876  there  were  six  or  seven  outbreaks  in 
Western  Asia,  some  in  Persian  Kurdistan,  others  upon  the  Lower 
Euphrates.  In  1877  it  showed  itself  at  Resht,  to  the  south-west  of  the 
Caspian  Sea.  From  this  plaee  it  probably  made  its  way  to  the  Lower 
Volga,  where  it  prevailed,  in  the  district  between  Astrakhan  and  Tsarit«in, 
from  October,  1878,  to  February  or  March,  1879,  and  eicited  great  alartu 
throughout  Russia,  and  in  Europe  generally.* 

This  terrible  disease,  long  obsolete  in  Europe,  has  thus  of  late  years 
become  rare  in  the  Levant ;  but  it  still  occurs  epidemically  at  intervals  in 
Yunnan  (China),  in  Kumaon  (Northern  India),  in  Irak-Arabi  and  Syrin^  in 
Kurdistan  and  Northern  Persia,  in  Arabia  (1889),  and  in  the  single  town  of 
Benghazi,  in  the  province  of  Barca.  It  is  believed  to  exist  ajs  an  endemio 
disorder  in  certain  parts  of  Northern  India.  A  terrible  epidemic  devas- 
tated Canton  and  Hong  Kong  in  1894,  and  another  visit-ed  Bombay  in 
1896-7.  The  plague  lasted  from  May  till  the  be^nning  of  Septemlier,  nod 
killed  2550  persons. 

In  the  present  year  (1899)  this  ancient  scourge  of  Europe  has  re- 
appeared in  places  where  it  has  not  been  heard  of  for  nearly  two  hundred 
years,  nnd  at  Oporto  and  some  smaller  places  in  Portugal  the  Oriental 
plague  with  its  distinctive  characters  has  destroyed  many  lives,  includiiig 
that  of  at  least  one  physician. 
I  The  plague  does  not  appear  in  the  tropics,  and  is  stojiped  by  the  hot 
I  season  in  subtropical  regions.  Nor,  with  few  e^cceptions.  does  it  survive  the 
cold  of  winter  in  European  climates.  The  most  favourable  temperature  il 
from  60^  to  85°  Fahr.  It  ha«  never  spread  to  the  New  World,  to  Aus- 
tral la.t  or  to  South  Africa, 

•  The  En^liib  Goviriim^nt  sent  Surgeon -Mnjor  CoWille  ind  Dr  J.  P.  Payne  to  litv«iti* 
ghtv  tlip  tllne^ise  on  the  spot,  lint  it  Imd  alrencly  diftHpneftrtit  on  tbpir  ju-i-iriil  itt  Attrfckluia. 
t  The  jouriwil*  ri?port  mi  ontbrt-nk  of  Pliij?iie  in  Xew  Soiitli  Wnles  (April.  1900). 
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Clinical  course. — ^The  incubation  of  the  plague  is  believed  to  be  from 
Uro  to  seven,  usually  from  t>hree  to  five,  days.  In  Hong  Kong  this  period 
V18  not  less  than  six  nor  more  than  nine  (Sir  William  Robinson's  despatch, 
*Ool<mial  Reports,'  No.  148). 

Symptoms, — ^The  disease  sets  in  abruptly,  and  runs  a  short  and  severe 
cmine.  It  begins  with  shivering  and  muscular  pains,  great  malaise,  and 
depression ;  with  dulness  and  mental  apathy — ^typhus  in  the  original  mean- 
iBg  ci  the  word.  Intense  pyrexia  then  sets  in,  the  temperature  rising  to 
lOSO  (Mr  1070  on  the  first  day ;  violent  delirium  is  conamon,  and  the  sym- 
ptoms rapidly  assume  a  typhoid  form.  Death  not  imoommonly  occurs  at  a 
t«y  early  period,  before  there  have  been  any  symptoms  characteristic  of 
tlie  malady ;  it  may  be  preceded  by  the  appearance  of  peteohi8&  and  large 
ffeices  in  the  skin ;  there  may  also  be  hsematuria,  haemoptysis,  and  vomit 
bbckened  by  alter^  blood. 

If  life  is  prolonged  to  the  second  or  third  day  there  appear  one  or  more  • 
IdMSy  attended  with  severe  pain  and  tenderness.     The  seat  of  this  affection 
D17  be  either  the  groin,  the  armpit,  or  the  neck.     According  to  Lieber- 
■eister,  a  plague-bubo  is  sometimes  so  small  as  to  be  detected  only  on  care- 
Id  examination,  but  it  may  attain  the  size  of  a  hen's  egg,  though  more 
cften  not  bigger  than  a  walnut.     The  apparent  size  is  increased  by  oedema.  \ 
lt»  formation  is  commonly  attended  with  subsidence  of  the  delirium  and  of  ' 
Imr,  the  skin  becoming  covered  with  a  profuse  sweat,   and  the  pulse 
liUing  to  90  or  100.     It  may  ultimately  disappear  without  bursting ;  but 
osually  it  breaks,  or  is  open^  by  the  surgeon,  and  gives  exit  to  a  mixture 
of  blood  and  pus,  and  this  may  be  followed  by  a  tedious  process  of  suppura- 
tion, which  greatly  prolongs  the  patient's  illness. 

Cutaneous  gangrene  may  be  associated  with  the  buboes,  but  is  much 
less  frequent  and  of  more  fatal  augury.  It  appears  most  often  upon  the 
lower  limbs,  on  the  buttocks,  or  on  the  neck ;  sometimes  there  are  not  less 
than  a  dozen  of  these  so-called  ''  carbuncles  "  in  the  same  case.  Bullae  and 
pustules  may  also  be  seen. 

Petechise  and  vibices  are  usually  present  over  the  surface  of  the  body, 
ind  these  were  the  ''  plague-spots "  and  "  tokens  of  the  plague "  in  the 
popular  accounts  of  the  pestilence  in  England.  They  are  more  nimnerous 
thin  the  petechial  spots  of  typhus,  and  probably  gave  rise  to  the  epithet 
vhidi  distinguished  the  pestilence  of  the  fourteenth  century  as  "  the  black 
death.'' 

The  fever  often  falls  by  lysis  after  a  course  of  a  fortnight,  but  occa- 
lionally  by  crisis  in  the  first  week.  Death  may  take  place  with  delirium 
and  coma  in  the  first  five  or  six  days,  or  even  earlier — even  on  the  day 
of  attack.  Pestis  siderans  is  the  name  given  to  these  acute  and  fatal 
caaes. 

Haemoptysis  is  the  early  and  constant  symptom  mentioned  by  the 
describers  of  all  the  mediaeval  epidemics  (see  Hirsch  and  Hecker).  Heema- 
temesis  and  melaena  are  less  common ;  epistaxis,  menorrhagia,  and  haema- 
turia  also  occur,  and  the  latter  two  are  said  to  be  of  fatal  import. 

Cases  with  suppurating  buboes  are  the  most  favourable ;  they  often  last 
beyond  a  week,  and  sometimes  beyond  a  month.* 

*  **Tho«e  that  die  of  the  plugue  die  a  very  easy  death  generally:  first,  because  it  is 
fpaedj;  secondly,  because  they  die  without  convulsions.  They  do  but  of  a  sudden  fetch 
tib«r  breath  a  little  thick  and  abort,  and  are  presently  gone,  just  as  you  squeeze  wind  out 
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Pfieutnonic  plague, — Sometimes  pneumonia,  which  is  a  frequent  com* 

plication  of  the  plague,  foniis  the  chief  clinical  feature  of  the  disease. 

Dr  L.  F.  Childe,  writing  from  Bombay  to  the  *  Guy*s  Hospital  (gazette  * 
(July  17th,  1^97)^  describes  oases  of  broncho-pneumonia  with  lifemoptysis, 
in  which  no  buboes  were  preeent  during  life,  although  the  internal  Irmph- 
glands  were  found  to  be  BwoUen,  red,  and  soft,  and  the  specifio  baeiUu« 
was  present  in  cultivations  from  the  lung»  and  spleen.  He  thus  telb 
history  of  the  fatal  illness  of  a  surgeon,  who  contracted  it  in  his  officii 
duties. 

Surg^eoii-Migor  M — was  in  his  iinml  hcflltli  ou  Juimnry  2iid,  1897,  wlien  he  hud  n  rigo^ 
in  the  morning.  Dnnn^  the  day  a  bad  heiidiiche  developed ;  he  bad  nausea  aiul  Toiutttd^ 
with  pains  it)  the  limbs.  At  2  p.m.  temp.  103  4',  pabe  116>  resp.  25.  Alter  a  bad  nifht 
he  felt  woi'se,  iiud  the  temp,  rose  to  104^,  pul«e  110,  re«p.  23.  Jan.  4th  (third  day)»  t*mp. 
lOi'C,  puhe  113>  reap.  25;  tongue  moist;  no  eiilar^jed  glnnda.  During  i^i«  iti  -i  .^  he 
began  to  cough  and  broup:ht  up  iome  wntery  sero-muious  fluids  slightly  bloml  ,h 

•pain  in  the  left  anilla.     Here  inoitt  sounds  could  be  (lenrd  like  tho*e  of  early  n, 

and  also  belotr  the  left  etavicle;  the  re»t  of  the  lunge  and  the  other  orgiins  .ipjteunrkl  to  lie 
normal,  as  did  the  lymph-glands.  11ie  ivmptoms  were  not  like  ordinary  pneumonia,  for 
the  on»et  was  different,  and  the  condition  of  the  tongue  and  month  diflerent;  there  wa§  no 
dyspncea  or  pneumonic  diftproporctou  of  pulf^e  nnd  reiipiratioa,  and  the  spatum  \w%&  not  at 
all  like  rusty  «puttim,  for  it  was  loose  nnd  fr£*e,  and  coming  up  with  the  sUghte«t  congh; 
it  w«ft  watery,  looking  more  like  serum  than  mucus,  and  it  wai  slightly  pink,  not  rusty 
yello^^*.  Also  the  p«tient*s  general  condition  was  fur  worse  than  could  be  explninetl  by  the 
smiiU  amount  of  pneumonia  present.  I  exitmtned  thi*  sptttura  nnder  the  microscope,  and 
fonnd  it  full  of  bacilli  looking  like  those  of  plague,  and  cuknres  were  made  frtim  which  b 
pure  growth  of  the  plague  hueillus  was  obtained.  During  4th  iind  otb  patient  because 
tteadily  worse,  his  temperature  remntned  iibout  104^  tind  his  expectoration  became  wo«t 
profuse ;  the  moist  sounds  were  heard  over  ii  larger  are»»  as  well  as  f>ligbt1v  at  the  ba^ei; 
the  respirations  iucrensed  to  36  and  then  to  45.  and  the  pulse  to  120  and  135;  and  he 
nUimately  died  early  on  January  6th  (the  fifth  day  of  the  disease). 

The  nurse  who  attended  him  uufortuinitely  died  of  a  similar  fonn  of  plague.  She 
became  ill  on  the  evening  of  Jannary  7th,  and  sliowed  s^ymptoms  of  pneumonia  on  the  8tb» 
She  rapidly  became  worse,  and  died  on  the  10th.  Her  sputum  wns  nor.  nearly  so  profuse  a» 
in  the  former  catet  And  symptoms  of  exhattstion  ciime  on  much  earlier.  She  also  had  no 
glandular  pain  or  enlargement  whatever,  and  bacteriologieally  her  sputuiu  wa»  exactly  m* 
described  above. 

Pestu  minor. — There  is  a  much  milder  form  of  this  disease,  which  oflen 
precedes  or  accompanies  an  epidemic  of  the  plftgue*  and  has  been  called  the 
nuidked,  aborted,  or  leeser  pestilence,  endemic  mitiimatic  pest  {p^ftu 
l&rvalis  s.  minor ^  jh^U  friiste^  pestis  ambulant).  There  is  no  hiemirtrhn^zt* 
in  these  casea.  The  buboes  are  few  and  chronic,  and  the  pyrexia  moderate* 
The  illness  lasts  about  n  fortnight.  So  slijzht  are  some  of  these  cnses  that 
they  have  been  regarded  us  a  separate  malady ;  but  there  seems  to  be  no 
doubt  of  their  true  nature^  notwithstanding"  the  absence  of  cti^s  inter- 
mediate in  severity-  This  mild  variety  usually  precedes  an  outbn^ik  of 
the  severe  fonn«  as  it  did  in  1664  in  England.  It  appears  not  to  btf  con- 
tajiioua. 

DiagmmR, — It  is  not  always  easy  to  distinguish  the  plague  from  other 
malignant  fevers  until  the  character  of  the  prevailing  epidemic  has  l>ecii 
determined.  Dr  Milroy,  in  Reynolds'  *  System,*  cites  the  remark  of  Hcb 
den  that,  '*  ou  first  breaking  out,  the  disease  haa  never  been  known  to 
the  plague ;"  and  he  says  that  in  Constantinople  or  in  Cairo  no  physician 
ever  ventures  to  give  a  name  to  an  epidemic  until  a  case  occurs  in  which  • 
bubo  or  a  carbuBL'le  is  seen,* 

•  In  a  small  treatise,  PfgtU  thtcriptio^  by  Gratarolus,  of  Bergnnio,  published  at  Parit 
In  1661,  twelve  signs  of  the  disease  are  giveij.  moat  of  which  are  indicative  of  any  •«*«« 
fever  J  bnt  the  twelfth  it  omnium  ccrtiisimnm:  H  cum  fehre  pQti  nur^t  mmi  9mbmihm&i 
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The  diagnoeis  has  often  been  left  open  from  that  reluctance  to  admit  un- 
pleasant truths  which  has  always  contributed  to  the  spread  of  an  infectious 
disease.  According  to  Dr  Milroy,  a  difficulty  has  often  arisen,  during  the 
prevalence  of  the  plague^  from  the  occurrence  of  glandular  pains  and 
swellings,  or  of  carbuncles,  in  persons  who  remain  well  enough  to  follow 
their  occupations,  and  who  speedily  recover  almost  without  treatment 
(pestis  minor).  Liebermeister  remarks  that  these  cases  are  often  observed 
when  an  epidemic  is  declining. 

The  early  severity  of  the  symptoms  and  the  presence  of  the  character-  i 
istic  petechias  and  buboes  are  the  distinguishing  points  for  diagnosis,  and  i 
in  doubtful  cases  inoculation  of  rats  will  decide  the  point. 

Morbid  anatomy. — Post-mortem  examinations  throw  little  or  no  light 
on  the  pathology  of  the  plague.  The  viscera  are  soft  and  blood-stained, 
and  the  spleen  is  more  or  less  swollen.  The  serous  membranes  are  eoohy- 
mosed.  Some  of  the  internal  lymph-glands  are  enlarged ;  perhaps  a  chain 
of  swollen  glands,  extending  up  from  the  pelvis  along  the  front  of  the  spine, 
or  a  mass  lying  in  the  mediastinum  ;  their  tissue  is  of  a  bright  red  colour, 
or  full  of  points  of  suppuration ;  and  blood  may  be  diffused  and  extra- 
vasated  into  the  sturounding  structures.  Briefly,  the  autopsy  is  like  one  of 
typhus  with  the  addition  of  swollen  and  suppurating  lymph-glands.* 

The  contagion, — That  the  plague  is  propagated  by  an  infective  virus 
derived  from  the  bodies  of  the  sick  is  now  doubted  by  no  one,  although  in 
former  times  there  were  "  non-contagionists "  with  regard  to  this,  as  to 
every  other  disease. 

The  specific  microbe  of  the  Oriental  plague  was  discovered  by  two 
Japanese  pathologists  at  Hong  Kong  in  1894,  Kitasato  and  Avyama:  the 
latter  was  himself  attacked  by  the  disease,  but  recovered  (see  '  Lancet,' 
August  11th  and  25th,  1894).  Their  results  were  confirmed  by  Dr  Yersin, 
who  was  sent  thither  from  Paris,  as  they  were  from  Japan,  to  study  the 
epidemic  by  modem  methods  of  inquiry ;  also  by  Dr  Cantlie  at  Hong  Kong, 
and  by  Dr  Surveyor  at  Bombay.  The  microbe  is  a  short  thick  bacillus. 
It  grows  freely  in  agar-agar  or  serum  at  the  temperature  of  the  normal  or 
febrile  human  body.  It  is  very  abundant  in  the  lymph-glands  and  spleen, 
and  present,  though  not  in  large  numbers,  in  the  blood.  When  a  pure 
cultivation  is  injected  into  rats  or  other  rodents  it  reproduces  fever  with 
"  plague-buboes,"  and  it  reappears  in  large  numbers  in  the  spleen  and 
lymph-glands. 

The  contagion  may  be  transmitted  from  man  to  man  by  contact  or  by 
fomites,  but  it  is  also  capable  of  transmission  from  infected  soil  and 
houses — i,  e,  plague  might  be  called  miasmato-contagious  (cf,  supra,  p.  16). 
This  conclusion  had  been  reached  by  Boghurst,  in  his  '  Loimopraphia,' 
1666,  and  in  modem  times  by  Liebermeister  ('  Ziemasen's  System  '),  by 
Payne  (*  Encycl.  Brit.,*  art.  Plague),  Creighton  ('  History  of  Epidemic 
Diseases '),  and  other  observers,  who  based  their  belief  on  the  singularly 
local  character  of  the  disease  ;  on  the  fact  of  persons  removed  from  the 
soil,  as  the  vast  river  population  of  Canton  in  1894,  and  the  sailors  and 
bargemen  on  the  Thames  in  1665,  escaping  during  the  epidemic ;  on  infec- 
tion persisting  in  certain  houses  or  streets,  and  on  its  being  spread  by 

circa  inguina  potissimum  hubones  sine  manifesta  aliqua  causa,  aut  in  aliis  etiam  partihns 
carhuncuU  subito  oriantur.    Among  the  other  symptoms  sanguinis  sputum  is  mentioned. 

•  The  llrst  Account  of  an  autopsy  is  given  in  a  curious  work  hy  Dr  Geo.  Thomson 
called  '  Loimotomia,  or  the  Peit  anatomised/  published  in  1666. 
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rata  and  mice]    and  lastly  on  the  old  belief,   confirmed   bjr  recent  ob- 
servation, that  "  plague  does  not  go  upstairs.*'     The  infection   is  easiJ; 
dissipated  by  free  ventilation,  and  travels  very  slowly  from  place  to  place. 

Many  of  the  clergy  and  physicians  who  remained  firm  to  their  duties 
the  great  plague  of  London  escaped,  and  the  same  exemption  was  notii 
by  the  French  army  doctors  at  Cairo  in  1800. 

The  virus  seems  often  to  be  conveyed  by  articles  of  clothing,  urool,  sil 
hair,  paper,  books,  <fec.  In  1665  the  local  epidemic  at  Eyam,  Id  Deri 
shire,  so  well  known  by  the  heroism  of  the  vicar,  Mr  Mompesson,  began  wi 
the  case  of  a  tailor  who  had  just  received  a  box  of  clothes  from  London  (I 
miles  off),  and  who  was  watching  them  hanging  before  the  fire  when  he  was 
taken  ill ;  at  that  very  time  the  disease  in  the  metropolis  wtia  at  its  worst. 
The  bedding  and  the  linen  of  those  who  have  had  the  plague  are  particularly 
apt  to  be  carriers  of  infectioD  to  other  persons,  sometimes  after  a  consider* 
able  interval  of  time.  When  eptdemica  used  to  occur  in  Western  Europe 
the  disease  was  supposed  to  reach  Holland  direct  from  Turkey  in  bales  of 
cotton  or  silk,  and  to  be  brought  over  to  England  from  Holland  in  a  simi- 
lar way.  Nevertheless  the  exportation  of  cotton  from  Alexandria  to 
Liverpool  and  Marseilles  during  the  prevalence  of  the  plague  in  Egypt  in 
the  year  1835  was  not  prohibited,  and  yet  no  cases  appeared  in  England  or 
in  France. 

It  seems  more  than  probable  that  the  plague  is  often  conveyed  by  mts* 
and  poeeitly  by  flies  also. 

Freduposing  causes. — In  European  Turkey  the  plague  used  chiefly  to 
appear  in  the  spring  and  early  summer,  whereas  in  Egypt  the  warm  winter 
was  its  usual  season.  In  Nubia  and  in  other  countries  with  a  hot  drv 
climate  it  has  hitherto  been  unknown.  Outbreak  of  plague  as  an  epidemic 
is  favoured  by  dirt,  particularly  by  faecal  contamination  of  the  soil. 
Secondly,  it  is  favoured  by  warmth  of  the  external  air  and  of  dwellings.  It 
usually  begins  in  spring,  and  disappears  when  c5old  weatlier  sets  in  ;  but  it 
also  stopped  by  extreme  heat. 

Overcrowding,  dirt,  and  poverty  greatly  encourage  its  developmeEt, 
I  At  Malta  in  1813  it  was  noticed,  according  to  Dr  Milroy,  to  be  far  I 
I  common  in  the  upper  stories  of  the  lofty  houses  of  Valetta  than  in  ti 
basements.  The  higher  parts  of  a  district  sometime*  escape  when  the  lower 
are  infected  with  the  plague  ;  thus  it  is  said  that  the  citadel  of  Cairo  and 
the  village  of  Alem  Dag,  near  Constantinople,  used  to  remain  fret-, 
although  communications  with  the  cities  below  were  not  interrupted.  It 
seems  less  apt  to  occur  in  persons  over  fifty  years  old  than  in  those  who 
are  younger,  and  at  least  in  English  epidemics  alTect^d  more  adults  than 
children-  In  the  two  most  recent  epidemics,  in  Hong  Kong,  1894,  and  in 
Bombay,  1897  (both  within  the  tropics),  the  violence  of  the  diseaae  was 
coufined  to  the  native  quarters,  and  few  Europeans  caught  it ;  a  fact,  no 
doubt,  due  to  the  want  of  cleanliness  in  the  former,  for  many  of  those  wht» 
undertook  the  work  of  cleansing  and  visiting  died,  like  Captain  Ve«ey  «>f 
the  Shropshire  Regiment  at  Hong  Kong,  and  my  friend  Dr  Manser  at 
Bombay,  who  fell  victims  to  the  pestilence  they  were  combating. 

Treatment — ^There  is  no  plan  of  treatment,  nor  is  there  any  kind  of 
drug,  which  is  proved  to  be  of  use  in  this  terrible  disease :  prevention,  not 
cure,  is  the  way  to  meet  it  with  success.  It  may,  therefore,  be  well  that 
bleeding  and  sweating  failed  in  the  hands  of  the  best  physicians  in  the 
seventeenth  century,  and  that  quinine  and  brandy  have  failed  in  India  and 
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Qiiiui.    Nor  does  actiye  treatment  of  the  buboes  seem  to  do  more  than  add 
to  the  patient's  sufferings. 

Two  specific  methods  of  dealing  with  this  formidable  disease  have  been 
derised:  the  first  on  the  model  of  antitoxic  serum  in  Diphtheria,  the 
lecood  on  the  model  of  vaccination  in  Variola. 

Treatment  bj  injection  of  serum  from  a  horse  rendered  immune  to  the 
pligae  by  repeated  injections  of  the  virus  has  been  tried  by  Yersin  and 
Odmette,  and  is  said  not  only  to  protect  rabbits  from  the  effect  of  the 
Tins,  but  also  to  antagoni<8e  what  has  already  been  administered. 

Dr  Haffkine,  at  Bombay,  reports  the  injection  of   prophylactic  fluid,  i.  e. 

noculation  with  the  attenuated  virus,  in  a  large  prison  at  Byculla  (June, 

1897).    The  result  was  two  cases  and  no  deaths,  compared  with  twelve 

oues  and  six  deaths  among  prisoners  not  inoculated.     Subsequent  expe- 

ijence  has  confirmed  these  results,  but  one  objection  not  yet  obviated  is 

f   die  severity  of  the  symptoms  which  the  inoculation  causes. 

'         Prognosis. — ^The  fatality   of  the  plague   in  the   seventeenth   century 

exceeded  that  of  all  other  diseases.     It  usually  destroyed  from  70  to  90  per 

eeiit.  of  those  whom  it  attacked ;  very  seldom  less  than  60  per  cent.     More> 

lyvner  it  often  carried  off  half  the  population  of  a  town  or  of  a  district  in 

trliich  it  prevailed,  and  completely  rooted  out  whole  families,  so  that  no 

^laXTivor  remained.     The  "  Riley  Graves,"  near  Eyam,  in  Derbyshire,  still 

^^U  of  the  fate  that  befell  two  families  in  that  place  during  the  epidemic 

o€  1666 :  one,  that  of  the  Talbots,  consisting  of  seven  persons,  was  utterly 

eradicated  within  twenty-five  days;  the  other,  that  of  the  Hancocks,  lost 

s^T^  out  of  eight  members,  the  only  one  left  being  the  mother.* 

It  is  probable  that  part  of  the  excessive  mortality  from  this  disease  was 

d\ie  to  the  fact  that,  instead  of  isolating  each  case  at  the  earliest  possible^ 

moment,  the  ancient  practice  was  to  close  up  every  infected  house,  pre- 

▼«nting  both  ingress  and  egress,  and  confining  the  sick  and  the  healthy 

together. 

The  outbreaks  of  the  plague  in  the  present  century,  though  severe  and 
i      terrible  in  their  mortality,  have  differed  much  from  such  invasions  as  the 
I     Black  death  in  Florence  or  in  Norfolk  in  the  fourteenth  century,  from  the 
'     great  Plague  of  1665  in  London,  or  that  of  1720  in  Marseilles.     The  mor- 
tality has  not  been  so  large  among  those  affected,  and  the  majority  of  cases 
hftTe  been  among  the  poor  and  dirty  crowds  of  Canton,  Hong  Kong,  and 
Bombay ;  while  the  better  cared  for  and  cleanlier  Europeans  and  also  the 
well-to^o  natives  have  usually  escaped.     The  exceptions  have  been  chiefly 
imong  those  whose  duties  as  physicians  or  sanitary  inspectors  or  Govern- 
ment officials  led  them  into  imusually  close  contact  with   the  infected 
dwellings.     The  most  favourable  cases  have  been  observed  to  occur  towards 
the  decline  of  an  epidemic.     The  prognosis  of  Pestis  minor  is  uniformly 
good. 

Both  in  the  history  of  past  epidemics  and  in  recent  experience  it  has 
been  noticed  that  the  Plague  has  not  an  unlimited  duration  like  Typhus, 
Scarlatina,  Enterica,  and  Diphtheria.  After  gradually  increasing  in 
the  number  of  cases,  it  remains  at  its  height  of  severity  and  prevalencei  for 
some  months,  and  then  gradually  abates  and  leaves  the  district  for  several 
3rear8. 

•  On  the  church  wall  at  Penrith  is  inscribed  "  A.D.  1598,  ex  gravi  pest^,  qvm  regioni- 
ftsf  Uie9  xnenMt,  obierunt  apud  Penrith  2260,  Kendal  2500,  Richmond  2200,  Carlisle 
1196.    Fa**"^  — w,-*- *  mimif^;*    (Quoted  by  Dr  Allbntt.) 
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Prophylaxu, — There  is  every  reason  to  believe  that  the  imprOTement  in 

the  hy<!ri<?nic  coDditions  of  We&tem  Europe  duriDg  the]afit  twoeenti  *    - 

been  the  chief  reason  why  the  phipiie  no  longer  appears  atnong  us, 
Hirsch  is  wrong  in  attributing  this  result  mainly  to  the  system  of  quaran- 
tine.    And  this  is  fortunate,  for  it  is  certain  that  at  the  present  day,  if 
the  disease  were  again  to  approach  our  shores,  it  would  be  impossible  lo 
maintain  that   system   effectually,     Liebermeister  oitea  in   detail   the  pro 
ceedinirs  that  were  adopted  to  prevent  the  extension  of  the  pbi^e  fromj 
Xoja  in  It^ily  in  1815»     The  town  was  surrounded  by  two  deep  ditches,  f  i 
triple  military  cordon  was  drawn  round  it,  the  aoldiere  had  orders  to  shoot 
do\ni  anyone  who  uttempted  to  pass,  and  no  articles  were  allowed  in  he 
sent   out   except   letters   which    had   been   tirst   dipped   in    vinegar.     The 
efficacy  of  such  measures  is   illustrate   by   the   following   instance.      Dr 
Aitken    states    that   during    an    epidemic   at    Marseilles   a   larg^    nunnery  . 
was  **  shut  up/'  with  the  result  that  all  the  inmates  remained  free,  although^ 
there  was  an  infirmary  on  one  side  for  those  ill   of  the   disease,   and  a 
burying-f^'ound  on  the  other  side  for  those  who  died  of  it.     This  writer, 
however,  speaks  of  quarantine  as  a  barbarous  and  unnecessary  nuisance  % 
and  it  is  well  known  that  the  best  English  authorities  hold  similar  opinion*.  ^ 
Indeed,  the  chief  reason  why  our  Government  from  time  to  time  enfor 
quarantine  rejrulations,   in  our  possessions  in  the  East   and  elsewlicre,   is 
that  if  we  did  not  do  so,  other  countries  would  at  once  refuse  intercourse 
with  our  more  exposed  ports,  on  the  mere  chance  of  our  becomtngr  a  source 
of  danger  to  them. 

The  true  method  of  meeting  plague  is  by  destroying  the  suitability  of 
the  soil.  When  houses  are  kept  clean,  and  the  pround  is  no  lonitrer  defiled 
by  excrement,  pestilence  will  be  as  obsolete  in  Uong^  Kong  and  Bombay  as 
in  London  and  Marseilles.'*^ 

The  Sweating  SICK^'B^?s.^ — A  few  words  may  be  added  with  reference  lo 
another  disease  more  obsolete  than  the  Pla^e,  which  afflicted  England  at 
the  end  of  the  fifteenth  and  half  the  sixteenth  century. 
I  The  sudor  anglinis,  as  it  was  called,  was  an  infective  febrile  * 
jdisorder  characterised  by  a  rapid  course,  profuse  perspiration,  arm 
tion  to  this  island,  or  rather  to  its  inhabitants,  for  it  was  said  to  s^in^e  out 
our  countrymen  wherever  they  raig:ht  be  abroad.f  It  first  appeared  in 
1485,  and  was  supposed  to  have  been  introduce  by  the  motley  host  which 
Henry  YII  led  to  Bosworth  field;  for  the  first  recorded  cases  hapf>ened 
between  his  landing  at  Milford  Haven,  on  Aufrust  7th,  and  the  battle  a  fort- 
nijrht  afterwards.  On  the  28th  it  broke  out  in  London,  about  the  same  \ 
time  at  Oxford,  and  spread  over  the  whole  country  with  a  great  mortjility. 
It  ended  as  suddenly  as  it  began  in  December  of  the  same  year.  The 
second  epidemic  was  in  1507,  the  third  in  1517,  the  fourth  in  1528.  and 
this  alone  spread  to  Hamburg,  and  thence  to  all  northern  and  central 
Europe,  devastating  Scandinavia,  Poland,  Hungary,  and  Switzerland,  but 


•  In  re- writings  this  article  I  have  followed  that  by  Dr  Milroy  in  *  Re3motds*  Sy»teiB,* 
on  which  Dr  F'i«gg:i»i'*  chapter  in  ih*»  first  etlitmu  of  this  vnltnne  wins  bused;  Ur  i^ivov'^ 
article  in  '  Allbiitt**  Sy»t#»in  ;'  Dr  Ltibback'i  article  from  *  Hvg^iene  and  DiseAse^  of  Warm 
Crunates'  (1893);  and  Dr  (*antlie*«  neeoont  of  the  plftjr««  *«  Hung  Kf%n^,  '  Brii.  M««h 
Journ.,'  voL  li.  1894.  It  is  right  to  sny  tbiit  the  writer  bus  never  tevn  n  cixif  of  R^hifista? 
fever  or  of  Orientnl  plag^ut?. 

t  Dr  Payne  remarks  thut  Mii*i  uns  oMXiev  been  ate  they  brnnpht  the  dttes«e  with  tlicni 
or  if  settled  in  foreign  pnrts  they  i^cre  tnerchanta  in  commnnicatioii  with  Ea^rland. 
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sparing  France,  Italy,  and  Spain,  and  most  of  Germany.  The  fifth  and  last 
epidemic  in  1551  was  confined  to  England,  Calais  (then  still  an  English 
town),  and  Flanders.  This  wa«  described  by  Dr  John  Kaye  (better  known 
as  Caius)  ;  it,  like  previous  epidemics,  is  said  not  to  have  invaded  Scotland 
or  Ireland. 

The  onset  of  the  "  English  sweat "  was  marked  by  rigors,  headache,  and 
pains  in  the  back  and  limbs ;  after  a  short  cold  stage  like  that  of  ague,  there 
followed  sudden  and  profuse  diaphoresis,  with  rapid  pulse,  thirst,  and  no 
doubt  raised  temperature.  No  exanthem  is  noted,  and  there  is  no  mention 
of  sudamina.  The  course  of  the  malady  was  remarkably  short ;  fatal  cases 
ended  in  a  few  hours  with  stupor  and  signs  of  collapse ;  but  after  twenty- 
four  hours  the  danger  was  nearly  past.  Relapses,  however,  sometimes 
occurred. 

Various  guesses  as  to  the  aetiology  of  this  curious  disease  were  made ; 
but  it  seems  pretty  certain,  first,  that  it  was  not  due  to  any  of  the  supposed 
causes — the  English  '^  constitution,"  dirt  and  squalor,  moist  seasons,  British 
fogs,  Continental  heat,  poverty  or  luxurious  living ;  and  secondly,  that  it 
was  (what  Caius  denied)  an  infectious  disorder,  spreading  by  human  inter- 
course. 

Dr  Payne,  in  an  able  article  on  the  subject  in  the  last  edition  of  the 
*  Encyclopaedia  Britannica,'  argues  that  this  strange  epidemic  was  not  really 
an  isolated  phenomenon,  but  closely  related  to  *'  Miliary  fever  "  (Schweiss- 
freUeh  suette  miliaire,  or  Picardy  sweat),  an  epidemic  disease  of  short 
duration  marked  by  fever,  sweating,  and  sudamina,  not  very  uncommon  in 
France,  Italy,  and  Germany  during  the  last  and  the  present  century,  and 
apparently  endemic  in  NcM^hem  France.  Of  this  disorder,  which  appeared 
in  1718,  there  is  an  interesting  account  in  Heckel's  *  Epidemics  of  the 
Middle  Ages,'  translated  by  the  younger  Dr  Babington  for  the  Sydenham 
Society  in  1844  (p.  315). 

If  this  miliary  fever  of  Picardy  is  really  identical  with  the  Sudor 
Anglic UB,  we  have  a  close  parallel  to  the  endemic  jyestu  minor  and  the 
epidemic  plague,  as  well  as  to  endemic  and  epidemic  cholera,  and  endemic 
and  epidemic  measles. 
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HfL'i  iriior  Buuht  cmdi»  nnvB  yiinrniyiie 
Aut  u.  bouHfr  CHdh  axB 


C' • '  i/';^  /«*'.:.<  r  'i^-* — -  3  /•  ^d  .'?/*/. — I'aiuoiocrb — ^tutiopu — cmstapkm — ilte    Comma 
J:^-.':kii*.i    :*f   Kj'.i, — yr.'^trpaztint    oi  ih    dij^eutt — JjiapuaBtti — Prcfpna/u— 

^^'^fi.'jt,i/rru. — E].>id«!iLac  cLolt^TiL.  Aslibtic  OT  Iikdiizi  cbcQfsm,  ipaanodic, 
b^r'/ufe,  jLL.h.UyTth.Tit.  ur  b:u&  cLolcm :  CbollerA  peetiienL,  CSualetm  morbm, 
l^^fcMuO  ^ii'^j^UL.  In  Iiidiii  tLe  -vrord  mitrjjL  used  Inr  the  Fortogiiese  in  the 
iJxv^ixtL  ot^nturj.  probbLIj  d€^oi^  dK>l€ra.  Hk  Fxvdc^  izi  ihie  Deoctn 
<^j.«:d  :t      fft^jrt  di  rh-i^ft,"     The  loixdTe  T«erm  in  HiTirtncwBtfi  is  Atfisa;  id 

^'L  ^  JLOi ;  //  '>-?' V  '.:.a  ft . 

iMfiftUi^/n. — Aii  Item*  sp»eti£c  disease,  propaemzed  by  infeetaon  conveyed 
h\   w&uar,  mijuii^g  a  fc^ort  c^jm*M:.  aizid  mos  dan^iercMU  viran  appearing 

U uiorj. — Like  Tvi'Lufc  atd  liie  PlasTJe,  Cholera  is  an  endemic  disease 
jij  «^r.ii;;^  j.'irMr>  of  iLt  "world,  whicli  from  lime  to  time  haa  made  more  or 
W>h  wjcir.  -.A A  isj'jtk  '.'T  ]e!s.^  fttTere  epidemic  inc-ursionfi^  Like  them,  its 
^t-rrjn  h;jv«r  in  r<r*.e:.t  Time*  ^reatlv  abated,  and  its  banishment  from 
\\'*'*tUin.  E'i ny,f<i  iiinr  be  reiriirded  as  complete,  and  may  be  hoped  to  be 

The  be»it  avx-rtained  Lome  of  cholera  is  Bengal,  where  it  certainly 
irxihuA  duriii'/  the  eiirhteeiith  cectury.  and  probably  trxnn  the  eariiest 
*jfii(:t$.  Mr  Ma/;rjaiJiara  citei^  nuiiierous  noticea  of  cholera  epidemics  both 
b<rfore  Jiiid  after  the  apj^earaDce  of  the  English  in  India.  In  the  winter 
of  ]>^A7'\H  it  ajipeared  a/»  a  new  and  fatal  disease  in  the  camp  of  the 
Marfiui^:  of  HahtiuL^^,  then  eriija<red  in  the  Mahratta  war  on  the  banks 
of  the  Siiid.  Cholera  was  reco^niised  the  same  year  at  Jeasore  in  Bengal, 
and  th'-re  aiho  wan  re^rarded  an  an  unheard-of  pestilence.  During  the 
ut'Xi  few  yoiiiH  (U)  \i*'2'h  it  spread  slowly  over  a  large  part  of  Asia. 

'J'he  lirHt  apju-jirance  of  Cholera  in  Europe  was  in  1830,  when  it  spread 
from  what  wuh  apf)areiitly  its  endemic  seat  in  Northern  Persia  to  Russia, 
and  th<-n<:(?  to  (Germany.  Its  first  outbreak  at  Paris  occurred  in  the 
m'uWx  r»f  the  <arnival  of  1831,  and  everj'where  it  came  with  such  sudden- 
ni'^H  and  was  ho  rapidly  fatal  that  it  created  as  much  terror  as  the 
phitrui;  in  foninr  times.  In  October,  1831,  it  reached  Sunderland,  and 
London    in   the   foHowinj^  Januar}'.     After   spreading   over   the   whole  of 
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Europe  the  new  pestileBce  crossed  the  Atlantic,  and  was  \ery  fatal  in  the 
cities  of  the  United  States  and  of  Brazil.  This  epidemic  was  not  over  until 
1837. 

The  second  European  epidemic  was  in  1847-8,  when  the  mortality  in 
London  was  very  great.  The  well-known  surgeon,  Aston  Key,  was  «>ne  of 
the  victims. 

The  third,  like  the  other  invasions,  began  in  the  East  and  slowly 
spread  to  England  in  1853.  It  was  one  cause  of  mortality  during  the 
Crimean  war,  particularly  in  the  French  and  Sardinian  armies,  and  was 
very  destructive  in  Ammca.  In  London  its  effects,  though  severe,  were 
remarkably  confined  to  certain  districts. 

The  fourth  epidemic  was  in  1865-6,  and  the  fifth  in  1870-73.  The  next 
important  invasion  of  Europe  by  Cholera  was  confined  to  Italy,  the  south 
of  France,  and  Spain  (1884-6).  At  Naples  and  at  Marseilles  it  was  very 
severe. 

The  last  epidemic  (1891-3)  spread  rapidly  from  India,  by  Persia,  to 
Central  Europe.     It  was  most  severe  at  Hamburg. 

Cholera  has  been  endemic  in  China  since  1820,  and  in  1858  invaded 
Japan,  where  there  was  a  severe  epidemic  in  1879. 

Certain  regions  have  hitherto  escaped  Cholera :  Iceland,  the  Orkneys  in 
Europe,  Chili  and  Peru  in  the  New  World,  the  Cape  Colony  in  Africa,  and 
the  whole  of  the  Australian  continent,  beside  many  islands. 

Name. — ^The  term  "  cholera  "  does  not  seem  to  occur  in  the  Hippocratic 
writings,  but  it  is  used  by  Aretaeus  and  by  Alexander  of  Tralles.  The 
description  by  the  former  writer  ('  De  causis  et  signis  acutorum  morborum,' 
lib.  ii,  cap.  v)  refers  to  severe  diarrhoea  with  vomiting ;  the  evacuations  are 
said  to  be  fii-st  fsecal,  then  mucous  (ipXiyijaTwSia,  pituitosa),  and  lastly 
bilious  {\oXwSea) ;  pains,  cramps,  scanty  urine,  feeblo  and  frequent  pulse 
are  given  as  the  symptoms  which  accompany  this  disease;  none  of  them 
characteristic  of  Asiatic  Cholera,  as  distinct  from  severe  diarrhoea. 

The  word  ^oXI/ia  is  usually  and  probably  rightly  derived  from  xoAi), 
and  means  bilious  diarrhoea.  So  Celsus  understood  it :  bilis  sujrra  infraque 
erumpU,  primum  aqtue  similis,  deinde  ut  in  ea  recent  caro  lota  esse  videatur, 
inierdum  alba,  nannunquam  nigra  vel  varia.  Ergo  eo  nomine  morhum  hunc 
\oXipav  Greed  nominarvnt  (lib.  iv,  cap.  xi).* 

The  name  applied  to  the  new  disease  was  extremely  inappropriate,  for 
Lidian  cholera  is  marked  by  an  absence  of  bile  in  the  matters  vomited  or 
discharged  from  the  bowels.  The  epithet  "Asiatic,"  or  more  properly 
"  Indian,"  was  applied  to  the  new  malady  by  way  of  distinction  from  so- 
called  "  English  Cholera,"  or  "  choleraic  diarrhoea."  But  the  term  cholera 
should  be  applied  to  the  epidemic  disorder  alone. 

Course. — After  exposure  to  the  contagion  of  the  disease  there  is  a 
short  period  of  incubation,  always  under  ten  days,  most  often  perhaps 
three  or  four  days,  and  sometimes  not  more  than  twelve  or  twenty-four 
hours.  Goodeve  cites  an  instance  in  which  a  detachment  of  sepoys,  on 
their  march  from  one  place  free  from  cholera  to  another,  passed  through  a 

*  Alexander  TralliaDus  gives  another  etymology :  Intestina  vero  xo\dSiQ  veferet  appel- 
labani  ui  Hiam  Romenu  iettainr.  .  .  .  Hujtu  gratia  etiam  affectum  xoXtpav  nuneuparunt 
(lib.  vii,  cap.  xvii).  Hetychius's  Lexicon  (quoted  by  Liddell  and  Scott)  gives  a  second 
explanation  of  tbe  word  as  an  application  of  xo^cpa>  '*  the  gutter  of  a  roof  down  which 
the  rain  is  discharged:"  but  this  is  nonsense. 
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'/■  .'■■.-  '•    :.    .'• —T    V Lit.^L-rrer   i.«iL7eriiL.  "vLici. 

■ '/•  '         ••    '    •  ■.  .•-''..  L.ij  :.,'..-.r  •■--  -■r'j.-xt-iif*'  hjid  mJi!«*ii*« 
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•h  «  '    .    •'  r  ■:    r  ^ ,.'..'    -o'J      :...   v,  .•;.   .1   v-rr  -H-i-.l:  QUIlI.T:T7  of  albuffiei*. 

'*    [  "  ■  .■    »•'     '■'!..    V..'    </s'^i*.-v.-    -;..-.. k-    o:    iLr   jiaiienx    as   almof: 

Mi  /  :'  ■  •  '  ;.;:.'.  'J  :i  :..:'}.'  i-'v/.  :.  '.wo  or  'hrc'r  bour*.  juid  s.ometini«  roidiix 
.•  v«  r,  ■  •  ••■  Of  I  • «  :  «j  .:  r' •  if-  r'r.'j.jjr.-i-  'ha:  -Lei:  all  that  i&  pawed  :* 
",!'•'•';  '.  *\.t  ^..•.'.«  VI '•^ii.  'hi  f,.!«:  i.o:-'.;i!:-'.-d  in  what  was  first  passed 
r.'.,.-,  ;•  .  1  .1  yi  ij',.'.  ,^Ji  i  ^,\',^ir  '  or  -o.-.i'-r! ::.».-  iLe  tint  is  pinkish  from  the 
..'ii/,./'  -n    oJ   f/loo'l      'Jlj<'r«-  i-  fAU:u  no  I'niii  whatever  in  the  bowels,  bui 

',rr.«    [..  ».i  !.•.■  ' ';i/i|;i;iiij  of  ijj'ir'-  or  ji--^-  ^iji:!.'/. 

A'lr    ;iii   jij»iiv;»I    or  o"  ;i«-ioii;ili  y   at    Th«:   very  cominencement  of  ih^ 
..n..'j-    /////11/1/17  wi-  III  :  thi   flu.d  n-j«rt«.ii  from  the  stomach  (unless  mixed 

•■.Jill  i)i«   Nioil;  j:.  |.:i|i'  ixiA  w;it.iv.  bi-iuiT  in  fJKt  identical  with  the  rice-water 

liij'ii'l  ji  iii;iy  'vi  II  liJivi-  Ji  Hiill  lower  siH-eific  jrravity  of  1002  to  1005.  due 
).ii,li..l.)'.  ri,  ii  I:ii;'i  ;tiliiii.xtiiri'  of  watiT  taktrii  in  durincr  the  attack.  It  i« 
i.lii  f.  |.i.iiiiil  oiit  i,\  \\m'  luomh  sudfliiily  and  with  crrent  force. 
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Another  early  sTmptom  is  severe  cramp  in  the  muscles  of  t^e  feet,  in  ( 
the  calves  of  the  legs,  and  sometimes  in  the  thighs,   hands,  chest,   or  ; 
abdomen.     This  usually  comee  on  at  intervals,  and  lasts  for  a  few  minutes 
at  a  time.      It  is  an  agonising  pain,  and  make«  the  patient  shriek  and 
start  up  from  the  bed.     Lebert  says  that  cramps  were  absent  in  only  a  third 
of  the  oases  observed  in  the  epidemic  at  Zurich  in  1855. 

The  stage  of  collapse. — ^The  severe  symptoms  just  described  are  speedily 
followed  by  a  remarkable  condition,  known  as  "  cholera  collapse,"  or  the 
"  algide  stage.''  It  commonly  appears  within  six  or  seven  hours  of  the 
commencement  of  the  purging,  and  often  earlier  still.  Indeed,  in  some 
exceptional  cases,  as  mentioned  above,  the  patient  dies  collapsed  before 
there  has  been  either  vomiting  or  purging,  and  the  rice-water  fluid 
IB  found  accumulated  in  the  bowels  after  death.  The  essential  sign  of 
this  state  is  a  failure  of  t^e  circulation,  beginning  at  the  periphery,  but 
afterwards  affecting  parts  less  distant  from  the  heart.  The  pulse  at  the 
wrist  becomes  more  and  more  feeble  and  thread-like,  imtil  it  is  no  longer 
perceptible,  even  in  the  brachial  artery;  on  auscultation,  according  to 
Lebert,  the  second  sound  of  the  heart  may  be  inaudible  while  the  first 
sound  is  still  heard.  The  surface  of  the  body  becomes  cold,  livid,  and 
shrunken,  and  the  skin  is  often  covered  with  a  profuse  sweat.  The  hands 
feel  like  ice,  and  look  shrivelled  as  though  they  had  been  long  soaked  in 
water.  The  features  have  a  leaden  hue,  the  eyeballs  lie  deep  in  their 
sockets,  the  nose  is  pointed,  the  face  meagre,  the  tongue  cold,  and  even  the 
breath  no  warmer  than  the  surrounding  air. 

Accwding  to  Goodeve,  a  thermometer  placed  in  the  mouth  indicates  f 
from  790  to  88^.  In  the  axilla,  however,  the  temperature  is  seldom  below 
93^  or  940,  as  was  shown  by  careful  observations  made  at  the  Lcmdon 
Hospital  in  1866  by  Mr  F.  M.  Mackenzie ;  and  in  the  rectum,  or  in.  the 
vagina,  the  temperature  rises  through  the  period  of  collapse,  reaching  100^  ^ 
or  102°,  or  even  104-4°.*  Mr  Mackenzie  observed  that  a  severe  attack  of 
cramp  raised  the  axillary  temperature  as  much  as  2°  F. 

Is  the  elevated  temperature  in  the  interior  of  the  body  due  to  a  mere 
accumulation  of  heat  from  deficient  loss,  or  is  there  a  positive  shifting 
upwards  of  the  point  to  which  heat  regulation  is  set,  as  in  true  pyrexia? 
A  strong  argument  against  the  latter  view  is  that  during  reaction,  as  we 
shall  presently  see,  when  the  peripheral  circulation  becomes  restored,  the 
internal  temperature  falls  and  is  actually  below  normal.  Moreover  the  col- 
lapse of  cholera  is  essentially  different  from  the  initial  rigors  of  acute 
specifio  diseases.  One  distinction  on  which  Hutchinson  insisted  ( *  Lond. 
Hoep.  Rep.,'  vol.  iii)  is  t^at  in  choleraic  collapse  the  pupils  are  of  natural 
size,  whereas  in  rigor  they  are  widely  dilated. 

The  breathing  during  collapse  is  increased  in  frequency,  being  at  the 
rate  of  24,  30,  or  even  40  in  the  minute ;  and  there  is  often  a  sensation 
of  dyspnoea.  The  heart's  action,  however,  usually  remains  at  about 
100. 

There  is  great  muscular  weaknesa  The  voice  becomes  feeble  and 
whispering,  or  inaudible.  In  some  cases  the  patient  has  been  known  to 
sit  up,  or  even  walk  across  the  room,  very  shortly  before  his  death,  but  as  a 

•  Mr  Simon,  in  discussing  these  facts  in  his  *  Ninth  Rei>ort,*  inferred  that  the  choleraic 
affection  of  the  bowels  is  a  "  heat* making  "  process.  But  there  seems  to  he  no  reason  for 
donbtioff  that  the  heat  is  generated  in  the  muscles  and  in  the  glandular  organs,  just  as  it  is 
in  health. 
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Histoi'i/ — Xame — Onset  and  early  symptmns — stage  of  collapse — stage  of 
reaction :  the  urine  at  this  stage — So<alled  "  cholera-typhoid  " — Cholerin^-^ 
Complications — A  natomy — Pathology — Etiology — contagion — //w  Comma 
BacUlas  of  Koch — propagation  of  the  disease — Diagnosis — Prognosis- 
Protection — Treatment, 

Synonyms, — Epidemic  cholera,  Asiatic  or  Indian  cholera,  spasmodic, 
serous,  malignant,  or  blue  cholera;  Cholera  pestifera.  Cholera  morbus, 
Passio  cholerica.  In  India  the  word  morxi,  used  by  the  Portuguese  in  the 
sixteenth  century,  probably  denoted  cholera.  The  French  in  the  Deccan 
called  it  ''mart  de  chien,"  The  native  term  in  Hindooatan  is  haiza;  in 
China,  Ho-Iouan, 

Definition, — ^An  acute  specific  disease,  propagated  by  infection  conveyed 
by  water,  running  a  short  course,  and  most  dangerous  when  appearing 
in  an  epidemic  form. 

History, — ^Like  Typhus  and  like  Plague,  Cholera  is  an  endemic  disease 
in  certain  parts  of  the  world,  which  from  time  to  time  hafi  made  more  or 
less  wide,  and  more  or  less  severe  epidemic  incursions.  Like  them,  its 
terrors  have  in  recent  times  greatly  abated,  and  its  banishment  from 
Western  Europe  may  be  regarded  aa  complete,  and  may  be  hoped  to  be 
final. 

The  best  ascertained  home  of  cholera  is  Bengal,  where  it  certainly 
existed  during  the  eighteenth  century,  and  probaUy  from  the  earliest 
times.  Mr  Macnamara  cites  numerous  noticee  of  cholera  epidemics  both 
before  and  after  the  appearance  of  the  English  in  India.  In  the  winter 
of  1817-18  it  appeared  as  a  new  and  fatal  disease  in  the  camp  of  the 
Marquis  of  Hastings,  then  engaged  in  the  Mahratta  war  on  the  banks 
of  the  Sind.  Cholera  was  recognised  the  same  year  at  Jessore  in  Bengal, 
and  there  also  was  regarded  as  an  unheard-of  pestilence.  During  the 
next  few  years  (to  1823)  it  spread  slowly  over  a  large  part  of  Asia. 

The  first  appearance  of  Cholera  in  Europe  was  in  1830,  when  it  spread 
from  what  was  apparently  its  endemic  seat  in  Northern  Persia  to  Russia, 
and  thence  to  Germany.  Its  first  outbreak  at  Paris  occurred  in  the 
midst  of  the  carnival  of  1831,  and  everywhere  it  came  with  such  sudden- 
ness and  was  so  rapidly  fatal  that  it  created  as  much  terror  as  the 
plague  in  former  times.  In  October,  1831,  it  reached  Sunderland,  and 
London  in   the  following  January.     After  spreading  over  the  whole  of 
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Europe  the  new  pestilence  crossed  the  Atlantic,  and  was  very  fatal  in  the 
cities  of  the  United  States  and  of  Brazil.  This  epidemic  was  not  over  until 
1837. 

The  second  European  epidemic  was  in  1847-8,  when  the  mortality  in 
London  was  very  great.  The  well-known  surgeon,  Aston  Key,  was  lone  of 
the  victims. 

The  third,  like  the  other  invasions,  began  in  the  East  and  slowly 
q)read  to  England  in  1853.  It  was  one  cause  of  mortality  during  the 
Crimean  war,  particularly  in  the  French  and  Sardinian  armies,  and  was 
Teiy  deetnictive  in  America.  In  London  its  effects,  though  severe,  were 
ranarkably  confined  to  certain  districts. 

The  fourth  epidemic  was  in  1865-6,  and  the  fifth  in  1870-73.  The  next 
important  invasion  of  Europe  by  Cholera  was  confined  to  Italy,  the  south 
d  France,  and  Spain  (1884-6).  At  Naples  and  at  Marseilles  it  was  very 
severe. 

The  last  epidemic  (1891-3)  spread  rapidly  from  India,  by  Persia,  to 
Central  Europe.     It  was  most  severe  at  Hamburg. 

Chcdera  has  been  endemic  in  China  since  1820,  and  in  1858  invaded 
Japan,  wh«*e  there  was  a  severe  epidemic  in  1879. 

Certain  regions  have  hitherto  escaped  Cholera :  Iceland,  the  Orkneys  in 
Europe,  Chili  and  Peru  in  the  New  World,  the  Cape  Colony  in  Africa,  and 
the  whole  of  the  Australian  continent,  beside  many  islands. 

Name. — ^The  term  "  cholera  "  does  not  seem  to  occur  in  the  Hippocratic 
writings,  but  it  is  used  by  Aretseus  and  by  Alexander  of  Tralles.  The 
description  by  the  former  writer  (*  De  causis  et  signis  acutorum  morborum,* 
lib.  ii,  cap.  ▼)  refers  to  severe  diarrhoea  with  vomiting ;  the  evacuations  are 
said  to  be  first  faecal,  then  mucous  (<fi\iyiiaTwSta,  pituitma\  and  lastly 
bilious  (\okiHta) ;  pains,  cramps,  scanty  urine,  feeblo  and  frequent  pulse 
are  given  as  the  symptoms  which  accompany  this  disease;  none  of  them 
characteristic  of  Asiatic  Cholera,  as  distinct  from  severe  diarrhoea. 

The  word  ^oXIpa  is  usually  and  probably  rightly  derived  from  xo\\u 
and  means  bilious  diarrhoea.  So  Celsus  understood  it :  hilis  sujrra  infraque 
erumjrtt,  primum  aquas  simUiSf  deinde  ut  in  ea  recens  caro  lota  esse  videatur, 
imiertJum  cdba,  nonnunquam  nigra  vel  varia.  Ergo  eo  nomine  morbum  hunc 
XoXipav  Graxi  nominanmt  (lib.  iv,  cap.  xi).* 

The  name  applied  to  the  new  disease  was  extremely  inappropriate,  for 
Indian  cholera  is  marked  by  an  absence  of  bile  in  the  matters  vomited  or 
discharged  from  the  bowels.  The  epithet  "  Asiatic,"  or  more  properly 
*^  Indian,"  was  applied  to  the  new  malady  by  way  of  distinction  from  so- 
called  "  English  Cholera,"  or  **  choleraic  diarrhoea."  But  the  term  cholera 
ihoold  be  applied  to  the  epidemic  disorder  alone. 

Couru, — ^After  exposure  to  the  contagion  of  the  disease  there  is  a 
short  period  of  incttbation,  always  under  ten  days,  most  often  perhaps 
three  or  four  days,  and  sometimes  not  more  than  twelve  or  twenty-four 
hours.  Groodeve  cites  an  instance  in  which  a  detachment  of  sepoys,  on 
their  march  from  one  place  free  from  cholera  to  another,  passed  through  a 

•  Alexander  Trallianus  gives  anotLer  etymologj :  Intestina  vero  xoXd^cc  veteres  appel- 
Uhamt  ut  §tiam  Somenu  UHatur,  .  .  .  Sujus  gratia  etiam  affectum  xoXipav  nuncuparunt 
(Hb.  Tii,  cip.  xvii).  Hesychius's  Lexicoa  (quoted  by  liiddell  and  Scott)  gives  a  second 
•xplanation  of  the  word  at  an  application  of  x^^^^*  "  ^^^  gutter  of  a  roof  down  whicli 
tbe  ram  it  discharged :"  bat  this  is  nonsense. 
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village  where  it  was  raging;  one  of  the  sepoys  was  attacked  after  fortj 
hours,  and  fresh  cases  appeared  subsequently. 

The  invasion  of  cholera  may  be  either  gradual  or  sudden. 
When  the  disease  sets  in  gradually,  the  earliest  symptom  is  generally 
**  premonitory "   diarrhoea,    attended   with   griping  pain   and   a   sense  i 
exhaustion.      In  some  cases  depression  of  spirits,  headache,  vertigo,  and 
noises  in  the  ears  are  present  during  this  period.     At  the  Londim  Hospital 
in  1866  a  nurse  was  doing  her  work  as  ueual  when  she  was  attacked  with 
''  singing  in  her  ears,*'  and  nausea ;  so  that  she  lay  down  hoping  thait  her 
symptoms   would   pass   oflf,   but  they   were  quickly   succeeded  by  thoie 
of  cholera.      Another  patient  there  complained  not  only  of  noise  in  thi 
head,  but  of  the  sound  of  his  own  voice ;   and  a  third  kept  shifting  hit 
head  every  few  minutes,  in  the  attempt  to  escape  from  the  ever-pursuing 
noise.     The  countenance   of  a  patient  during  the  premonitory  stage  ii 
often   pallid,    anxious,    and    sorrowful.      Annesley   cites   a   case  in  whidi 
the   approach  of  cholera  was  suspected  mainly  from  the  aspect  of  th» 
patient  nine  hours   before   the   characteristic   symptoms   appeared.    The 
duration  of  the  premonitory  symptoms  varies  from  a  few  hours  to  two  or 
three  days. 

In  many  instances  this  stage  is  altogether  absent,  and  then  the  disease 
develops  itself  with  startling  suddenness.  It  very  often — according  to 
Lebert,  in  more  than  half  the  cases — ^begins  in  the  early  morning,  perhaps 
waking  the  patient  up  from  sleep. 

Occasionally  death  occurs  with  symptoms  of  collapse,  without  the 
premonitory  stage,  and  without  vomiting  or  purging.  These  cases,  called 
cholera  sicca,  only  diflfer  from  the  rest  in  severity,  for  after  death  the 
intestines  are  found  full  of  the  characteristic  rice-water  secretion. 

The  first  symptom  of  the  developed  disease  is  violent  purging  ;  the  con- 
tents of  the  bowels  are  rapidly  swept  out  in  a  fluid  form,  and  the  discharges 
soon  become  almost  colourless,  like  whey,  or  like  water  in  which  rice  has 
been  boiled,  so  that  they  are  commonly  spoken  of  as  "  rice-water  stools." 
On  standing,  this  liquid  deposits  a  loose  whitish-grey  material,  which 
consists  of  mucous  flocculi,  containing  numerous  leucocyte*  and  immense 
numbers  of  granules,  including  various  bacteria.  At  one  time  it  was 
thought  that  columnar  epithelial  cells  were  present,  but  they  appear  not 
to  occur  in  rice-water  discharges  diuring  life,  although  they  are  abundant 
in  the  intestinal  contents  after  death.  The  si)ecific  gravity  of  the  liquid  is 
from  1006  to  1013  ;  it  has  a  neutral  or  slightly  alkaline  reaction,  and 
chiefly  contains  chloride  of  sodium,  with  a  very  small  quantity  of  albumen. 
So  profuse  is  the  flow  that  Goodeve  speaks  of  the  patient  as  almost 
filling  the  pan  of  a  night-stool  in  two  or  three  hours,  and  sometimes  voiding 
several  pints  or  even  quarts.  He  remarks  that  when  all  that  is  passed  is 
collected  in  the  same  vessel,  the  bile  contained  in  what  was  first  passed 
may  give  it  a  yellowish  colour ;  or  sometimes  the  tint  is  pinkish  from  the 
admixture  of  blood.  There  is  often  no  pain  whatever  in  the  bowels,  but 
some  patients  complain  of  more  or  less  griping. 

After  an  interval,  or  occasionally  at  the  very  commencement  of  the 
attack,  vomiting  sets  in  ;  the  fluid  rejected  from  the  stomach  (unless  mixed 
with  the  food)  is  pale  and  watery,  being  in  fact  identical  with  the  rice-water 
liquid :  it  may  even  have  a  still  lower  specific  gravity  of  1002  to  1005,  due 
probably  to  a  large  admixture  of  water  taken  in  during  the  attack.  It  is 
often  poured  out  of  the  mouth  suddenly  and  with  great  force. 
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Another  early  symptom  is  severe  cramp  in.  the  muscles  of  the  feet,  in  ( 
the  calves  of  the  legs,   and  sometimes   in  the  thighs,   hands,  chest,   or  ' 
ftbdomen.     This  usually  comes  on  at  intervals,  and  lasts  for  a  few  minutes 
tt  %  time.      It  is  an  agonising  pain,  and  makes  the  patient  shriek  and 
ifcart  up  from  the  bed.     Lebert  says  that  cramps  were  absent  in  only  a  third 
of  the  oases  observed  in  the  epidemic  at  Zurich  in  1855. 

The  stage  of  collapse. — The  severe  symptoms  just  described  are  speedily 

followed  by  a  remarkable  condition,  known  as  ''  cholera  collapse,"  or  the 

"algide  stage."     It  commonly  appears  within  six  or  seven  hours  of  the 

eommencement  of  the  purging,  and  often  earlier  still.     Indeed,  in  some 

oceptional  cases,  as  mentioned  above,  the  patient  dies  collapsed  before 

there  has   been   either   vomiting   or   purging,    and   the   rice-water   fluid 

if  found  accumulated  in  the  bowels  after  death.     The  essential  sign  of 

this  state  is  a  failure  of  the  circulation,  beginning  at  the  periphery,  but 

afterwards  affecting  parts  less  distant  from  the  heart.     The  pulse  at  the 

wrist  becomes  more  and  more  feeble  and  thread-like,  until  it  is  no  longer 

perceptible,  even   in  the  brachial  artery;    on  auscultation,   according  to 

Lebert,  the  second  sound  of  the  heart  may  be  inaudible  while  the  first 

sound  is  still  heard.     The  surface  of  the  body  becomes  cold,  livid,  and 

shrunken,  and  the  skin  is  often  covered  with  a  profuse  sweat.     The  hands 

fed  like  ice,  and  look  shrivelled  as  though  they  had  been  long  soaked  in 

water.     The  features  have  a  leaden  hue,  the  eyeballs  lie  deep  in  their 

sockets,  the  nose  is  pointed,  the  face  meagre,  the  tongue  cold,  and  even  the 

breath  no  warmer  than  the  surrounding  air. 

Acc<Nrding  to  Goodeve,  a  thermometer  placed  in  the  mouth  indicates  \ 
from  790  to  88°.  In  the  axilla,  however,  the  temperature  is  seldom  below 
930  or  940,  as  was  shown  by  careful  observations  made  at  the  London 
Hospital  in  1866  by  Mr  F.  M.  Mackenzie ;  and  in  the  rectum,  or  in  the 
vagina,  the  temperature  rises  through  the  period  of  collapse,  reaching  100^ 
or  102°,  or  even  104*4°.*  Mr  Mackenzie  observed  that  a  severe  attack  of 
cramp  raised  the  axillary  temperature  as  much  as  2°  F. 

Is  the  elevated  temperature  in  the  interior  of  the  body  due  to  a  mere 
accumulation  of  heat  from  deficient  loss,  or  is  there  a  positive  shifting 
upiwards  of  the  pcnnt  to  which  heat  regulation  is  set,  as  in  true  pyrexia  f 
A  strong  argument  against  the  latter  view  is  that  during  reaction,  as  we 
shall  presently  see,  when  the  peripheral  circulation  becomes  restored,  the 
internal  temperature  falls  and  is  actually  below  normal.  Moreover  the  col- 
lapse c^  oholera  is  essentially  different  from  the  initial  rigors  of  acute 
specific  diseases.  One  distinction  on  which  Hutchinson  insisted  ( '  Lond. 
Hoap.  Rep.,'  vol.  iii)  is  that  in  choleraic  collapse  the  pupils  are  of  natural 
siie,  whereas  in  rigor  they  are  widely  dilated. 

The  breathing  during  collapse  is  increased  in  frequency,  being  at  the 
rate  of  24,  30,  or  even  40  in  the  minute ;  and  there  is  often  a  sensation 
(A  dyspnoea.  The  heart's  action,  however,  usually  remains  at  about 
100. 

There  is  great  muscular  weaknesa  The  voice  becomes  feeble  and 
whispering,  (m*  inaudible.  In  some  cases  the  patient  has  been  known  to 
»t  up^  or  even  walk  across  the  room,  very  shortly  before  his  death,  but  as  a 

•Mr  SimoD,  in  ducassing  these  facts  in  his  *  Ninth  Report,*  inferred  that  the  choleraic 
sieetion  of  the  bowels  is  a  "  heat-making  "  process.  But  there  seems  to  be  no  reason  fop 
donbting  that  the  heat  is  generated  in  the  muscles  and  in  the  glandular  organs,  just  as  it  is 
IB  health. 
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I  rule  he  is  unable  to  rise  from  the  recumbent  position.     There  la  often,  bow- 
lever,  great  restlesftnefig  of  the  limb»  with  tossing  and  jerkinsr. 

The  mental  state  is  generallr,  from  the  first,  one  of  indifference  rather 
than  of  anxiety  ;  and  in  &ome  cases  it  lb  only  when  the  cramps  cause  the 
i^ufferer  to  cry  out  that  he  seems  to  be  conscious  of  his  condition.  But  he 
can  easily  be  roused  to  understand  what  is  said  to  him,  and  may  answer 
rationally.     Coma  only  sets  in  towards  the  last,  if  ai  all* 

When  collapse  has  developed  in  a  marked  form,  the  purging  ceases  or 
itj  much  diminished.  Probably  what  is  now  passed  had  been  [loured  m 
into  the  bowel  at  an  earlier  period  ;  Goodeve  describ^fs  it  a«  often  c<mt4iiui 
gelatinous  mucus-like  masses.  The  stomach  remains  very  in*itable.  There 
is  the  nio«t  intense  thirst  :  the  patient  craves  for  water,  and  drinks  it  with 
eagerness,  only  to  vomit  immediately  afterwtirds.  Another  distressing 
symptom  is  a  sense  of  burning  heat  at  the  epigastrium,  often  accompanied 
by  great  tenderneRs,  and  sometimes  by  hiccup.  The  abdomen  is  commonly 
retracted  aa  in  meningitis. 

One  of  the  most  marked  symptoms  of  collapse  ip  ^upprrMt^ton  nf 
urine,  which  seems  often  to  be  present  from  the  first.  This  arrest  erf  the 
renal  secretion  in  cholera  is  no  doubt  a  result  of  the  defective  flow  of  blood 
through  the  kidneys.  Hermann  and  O^hnheim  have  independently  shown 
that  precisely  the  same  thing  occurs  in  animals  when  the  renal  arteries  are 
compressed  or  ligatured. 

Fatal  event. — Cholera  is  often  fatal  during  the  sta«;e  of  collapse,  between 
twelve  and  twenty-four  hours  after  the  commencement  of  the  attack,  but 
sometimes  earlier,  and  sometimes  during  the  second  day. 

Lebert  mentions  that  before  death  the  eyes  may  become  dry  and  tie 
cornea  slightly  opaque.  The  internal  temperature  has  often  been  found  to 
rise  after  life  haa  become  extinct  ;  and  spasmodic  twitchings  and  quivering!* 
of  the  muscles  have  Bometimes  been  observed  within  the  first  half -hour  after 
death.  Nay,  the  limbs  may  actually  move ;  in  a  case  at  the  London  Hos- 
pital in  1866  the  elbow  became  raised  about  three  inches  nlx>ve  the  level  of 
the  chest,  across  which  it  was  lying. 

Reaction. — Sometimes,  however,  even  extreme  collapse  is  recovered 
from.  In  that  case  reaction  usually  begins  to  develop  itself  at  the  rnd 
I  of  twenty-four  or  forty-eight  hours.  Go<:»deve  remarks  that  the  subsidence 
1  of  re&tles8nesK  and  jactitation  is  a  favourable  sign.  The  patient  doees 
quietly  with  easy  respiration  ;  then  a  flickering  pulse  at  the  wrist  i»  de- 
tected, which  gradually  becomes  more  distinct,  tlie  superficial  veins  on  the 
liack  of  the  hands  begin  to  fill,  the  surface  is  felt  to  be  less  cold,  the 
features  look  less  sunken,  and  the  colour  begins  to  return.  Af»  a  rule,  the 
improvement  occurs  slowly  and  step  by  step.  But  the  older  Indian  phyKi- 
cians  spoke  of  such  cases  as  one  in  which  a  man.  who  woa  in  pierfect 
collapse  on  Monday,  was  standing  at  his  door  on  Wednesday. 

According  to  Mr  F.  M.  Mackenzie,  the  temperature  during  reaction,  when 
the  pulse  haa  fairly  recf>vered,  i»  usually  about  97"^  in  the  rectum  nr  tht 
vagina,  and  96^  in  the  axilla  ('  London  Hosp.  Reports/  vol.  iiiy.  But  m 
some  cases  at  the  Loudon  Hospital  in  1866  it  was  observed  that  certain 
parts  of  the  surface  conveyed  to  the  hand  a  sensation  of  burning  puugeni 
heat*  Another  point  noticed  at  the  same  time  wn&  that  the  pulse  often 
fell  to  54,  or  even  to  45,  in  patients  who  were  doing  perfectly  well.  Lebert, 
on  the  other  hand,  speaks  of  the  pulse  as  remaining  at  about  100.  It  often 
becomes  full  and  bounding,  and  may  be  dicrotic.     The  patient's  aspect  U 
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peculiar.  The  cheeks  usually  preseut  aharply  defined  patches  of  dusky  red- 
iiesa ;  the  ccmjuDctivfie  are  deeply  injected,  the  eyes  half  closed  with  the 
comeiB  turned  upwards,  the  expression  heavy  and  %*acant. 

The  |>eriod  of  reaction  is  by  no  means  free  from  danger*  Sometimes  a 
relapse  occurs ;  purging,  vomiting,  and  exhaustion  set  in  again,  and  end 
fatally.  In  other  cases  the  reaction  is  stiid  to  be  imperfect.  The  pulse, 
alter  improving  up  to  a  certain  point,  remains  weak,  and  the  surface  of  the 
body  continues  to  be  colder  than  natural ;  the  bowels  are  still  relaxed  and 
the  evacuations  are  watery,  although  more  or  less  coloured  with  bile  :  there 
18  no  appetite,  and  the  patient  is  depressed  and  drowsy.  Sometimes  the 
most  prominent  symptom  is  irritability  of  stomach,  attended  with  thirst  and 
burning  sensations  along  the  cBSOphagus  and  at  the  epigastrium.  Ooodeve 
also  mentions  sleeplessness,  lasting  for  two  or  three  days  or  nmre,  and 
Clausing  great  discomfort  to  the  patient. 

Occasional  febrile  ejcanthem. — In  some  cases  slight  pyrexia  occurs  at  tJlJs 
stage,  and  is  attended  with  the  appearance  of  a  bright  scarlet  ranK  a 
roseola,  or  an  urticaria.  Sametimes  it  nearly  resembles  the  ei-uption  of 
Msriatina.  Mr  Mackenzie  found  in  1866  that  it  was  always  acc^iiijpanied 
by  a  rise  of  temperature,  both  extenml  and  internal.  In  one  instance  the 
former  was  101-6'-' ;  the  latter  102*4^.  The  twicks  of  the  hands  and  the 
forearms  are  its  favourite  seats,  but  it  may  also  cover  the  trunk,  and 
even  be  seen  on  the  face.  In  the  museum  of  Guy's  Hospital  we  have 
excellent  models  of  this  choleraic  roseola  made  during  the  epidemic  of  1854 
(models  46 — 50).  It  seldom  comes  out  until  a  week  or  ten  days  after  the 
commencement  of  the  attack,  and  in  one  case  recorded  by  Wilks  ('  Guy's 
Hospital  Reports/  third  series,  vol.  ix,  p.  345)  it  did  not  appear  until  the 
aeventeenth  day.  It  lasts  two  or  three  days,  and  may  be  followed  by 
desquamation.  It  is  mm*e  often  observed  in  young  patients  than  in  old,  | 
and  is  particularly  well  marked  in  children.  As  a  rule,  the  cases  in  whicbj 
it  occurs  end  in  recovery. 

Urine. — In  the  reaction  of  cholera  the  moat  important  condition  to 
wmtch  is  that  of  the  kidneys.  We  have  seen  that  during  collapse  there  is 
genendly  complete  suppression  of  urine;  if  any  is  secreted,  it  is  apt  to  be, 
eren  at  that  period,  albuminous.  Wlien  reaction  sets  in,  the  suppression 
often  continues  for  several  hours,  or  even  for  two,  three,  or  four  days. 
.A"  to  Buhl,   if  it  lasts  up  to  the  sixth  day  the  case  is  hopeless. 

S^  s,  however,  when  the  renal  function  has  been  re-established,  the 

patient  fails  to  void  the  urine  in  the  bladder.  The  hypogastric  region  must 
tiierefore  always  be  carefully  examined,  and,  If  necessary,  a  catheter  must 
be  passed.  The  instrument  should  be  new  and  ajseptie,  for  cystitis  and 
pyelitis  have  often  been  observed  in  cases  fatal  at  an  advanced  stage. 
In  a  woman  who  died  in  Guy^s  Hospital  during  the  epidemic  of  1866  there 
wm  suppurative  nephritis,  which  appeared  to  have  arisen  by  extension 
from  the  bladder. 

The  urine  which  is  first  secreted  during  the  reaction  stage  of  cholera  is 
described  by  Goodeve  as  high-coloured,  acid,  and  strong-smelling.  As 
to  itp  6]iecUic  gravity,  there  are  some  discrepancies  in  the  recorded 
observations.  At  the  London  Hos^pital  in  1886  it  was  found  to  range 
fn>ni  1005  to  1017.  the  average  being  1006.  Wvhs.  however  ('  ."Vrch. 
dl,  Heilk.,'  1868),  found  that  the  density  of  the  first  urine  panKcd  was  from 
1012  to  1033.  the  average  being  1020.  It  waa  only  at  a  later  period,  when 
Ihe  fjuantity  wa*   more   abundant,   that   it  fell   to   1010   r»r   lower.     The 
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amount  of  urea  and  salta  is  much  dimimshed,  and  albumen  is  geoeraily 
present,  sometimes  with  blood  and  hyaline  casts.  Lebert  says  that  the  occur- 
rence of  albuminuria  at  t^is  stage  is  oonBtant,  but  his  statement  does  not 
accord  with  the  experience  of  English  obserrera.  At  the  London  Hospital 
in  1866  albumen  was  found  "  in  about  half  the  casea  examined.''  A«  a 
rule,  the  urine  continues  to  be  coagulable  during  from  two  to  seren 
days.  The  albuminuria  in  cholera  was  formerly  regarded  as  due  to  paren- 
ohymatous  nephritis,  and  comparable  with  the  acute  renal  affection  that 
follows  scarlet  fever  or  diphtheria.  But  it  is  probably  the  direct  result 
of  the  ischaBmia  whioh  exists  during  the  stage  of  collapse,  the  view 
upheld  by  Bartels  and  Cohnheim. 

In  cases  fatal  before  reaction  has  set  in,  the  kidneys  are  found  small^ 
tough,  dry,  and  of  a  dark  brown  or  livid  colour.  At  a  later  stage  they 
are  much  enlarged — ^Moxon  speaks  of  them  as  weighing  up  to  fifteen  or 
sixteen  ounces, — soft,  greyish  white,  or  yellowish.  The  epithelium  very 
early  becomes  cloudy,  opaque,  or  fatty — a  change  analogous  to  the 
''  coagulation-necrosis "  which  Litten  has  found  to  occur  in  the  renal 
epithelimn  of  rabbits  after  arrest  of  the  arterial  blood-current  through 
the  kidneys.  The  Malpighian  tufts  and  their  capsules  present  no  m(M*bid 
appearances  in  cases  of  cholera,  and  the  renal  affection  oi  cholera  appears 
never  to  form  the  starting-point  of  ohronio  Bright's  disease.  This  fact 
accords  with  the  opinion  that  it  is  to  be  distinguished  from  the  various 
forms  of  nephritis. 

Typhoid  condition  in  reaction. — The  stage  of  reaction  often  presents 
a  grave  complication,  known  as  "  cholersrtyphoid," — a  bad  name,  for  it 
has  nothing  to  do  with  enteric  fev^-.     This  sets  in  five  or  six  days  after 
the  commencement  of  the  attack.     It  is  attended  with  great  prostration, 
headache,  giddiness,  and  stupor.     The  face  is  at  first  flushed,  but  after- 
wards becomes  pale.     The  temperature  does  not  rise  more  than  2^  or  3^. 
The  tongue  becomes  dry,  and  the  pulse  slow,  weak,  and  small.     There 
:  is  often  a  remarkable  rigidity  of  the  muscles,  so  that  the  patient  resists 
I  any  attempt  to  open  his  mouth,  to  sepcuute  his  eyelids,  or  to  straighten 
/his  elbow.     Convulsions   are  seldom   observed.     Death   by   coma   usually 
occurs  in  about  forty-eight  hours,  but  sometimes  the  typhoid  state  con- 
tinues for  several  days,  and  may  even  end  in  recovery. 

Frerichs  and  other  writers  regarded  this  complication  <^  cholera  as  due 
to  uraemia ;  but  this  is  only  occasionally  present,  and  is  marked  by  convul- 
sions and  other  unmistakable  symptoms.''^ 

Slighter  forms, — There  are  minor  cases  of  cholera  which  are  not 
uncommon,  although  their  frequency  cannot  be  positively  stated,  because 
they  are  often  allowed  to  run  their  course  without  being  brought  under 
medical  observation.  One  of  them  is  often  called  "  choleraic  diarrhosa.'* 
It  is  identical  with  the  ''  premonitory  diarrhoQa  "  already  described,  except 
that  it  subsides  after  a  time  and  does  not  pass  on  into  cholera.  It  often 
begins  suddenly,  after  a  chill,  or  after  the  patient  has  eaten  unwhole- 
some  food,     lliere    are   three   or   four   or   more    evacuations   of   yellow 

*  Urea  has  been  found  in  the  blood  in  cases  of  cholera-typhoid  by  several  obserren. 
Buhl  estimated  the  quantity  of  it  in  one  instance  at  '2  per  cent.     In  some  iustancM,  t<»o» 

(there  has  been  observed  upon  the  face  and  neck  an  efflorescence  of  urea  in  a  crystalline 
form,  excreted  by  the  sweat- (inlands.  But  Goodeve  has  observed  that  in  some  caaes  a  cob* 
secutive  fever,  attended  with  typhoid  symptoms,  occurs  independently  of  nnemia,  or  at 
least  while  urine  free  from  albumen  is  being:  secreted.  Bulela  and  £.  Wagner  drew 
attention  to  the  same  fact,  and  attributed  the  pyrexia  to  enteritis  or  other  local  < 
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£»cal  matter  daily,  with  some  pain,  and  perhaps  with  slight  cramps. 
A  more  severe  form  has  been  termed  "cholerine;"  it  is  attended  with 
vomiting,  with  cramps,  with  a  transitory  disappearance  of  bile  from  the 
ttools,  and  even  with  some  degree  of  coldness  of  the  limbs.  Lebert  says 
that  he  has  seen  it  fc^owed  by  pronoimoed  typhoid  symptoms.  Cholera 
mosiraSy  apj^ied  to  caaee  of  severe  sp(»*adic  summer  diarrhoea,  is  a  term 
frequently  used.  Whatever  view  is  taken  of  these  conditions,  the  name 
diolera,  with  the  qualification  of  mild  or  slight  or  abortive,  should  only  be 
uaed  when  from  the  presence  of  the  characteristic  microbe,  or  on  other 
grounds,  the  diagnosis  of  true  "  Asiatic "  cholera  has  been  made.  They 
may  be  compared  with  slight  oaaes  of  sore  throat  which  are  frequent 
in  an  ^idemic  of  scarlatina,  or  to  the  tonsillitis  which  simulates  diph- 
tlieria.  In  the  latter  case  and  in  that  ol  cholera  the  only  criterion  apart 
from  subsequent  oourse  and  spread  of  the  disease  is  the  presence  of  the 
diaracteristic  microbe. 

Ctymplicatians  and  sequela, — Convalescence  from  cholera  may  be  re- 
tarded by  complications.  One  is  an  affection  of  the  lower  segment  of  the 
oomea,  generally  of  each  eye.  This  doubtless  results  from  the  part  having 
been  exposed  and  irritat^  during  the  stage  of  collapse.  Four  or  five 
days  after  reaction  t^e  cornea  becomes  hazy,  or  covered  with  opaque 
lymph,  and  ulceraticm  presently  follows.  Sometimes  perforation  takes 
{•lace,  but  generally,  if  the  patient  should  recover,  the  eye  is  preserved. 

The  hyperthermal  form  of  cholera  is  marked  by  a  rise  of  temperature 
in  the  rectum  during  the  stage  of  collapse,  followed  during  reaction  by 
pyrexia,  and  sometimes  by  hyperpyrexia.  These  cases  are  interesting  as 
showing  that  cholera  is  a  true  specific  fever,  although  the  increased  tem- 
perature is  usually  concealed. 

Occasionally,  during  the  second  or  the  third  week,  the  parotid  glands 
swell  or  suppurate,  and  this  interferes  with  swallowing  food,  often  with  a 
fatal  result.  Sometimes  bronchitis,  pneumonia,  or  pleurisy  sets  in ;  or 
sloughing  inflammation  of  the  fauces,  the  bladder,  or  the  sexual  organs, 
or  actual  gangrene  of  the  scrotum  or  penis,  or  the  toes,  ears,  or  nose. 
Bedsores,  too,  are  often  a  source  of  danger  at  this  period  of  the  disease. 
A  friend  and  former  pupil,  Dr  Prall,  gives  the  writer  the  following 
account  of  cholera  as  it  is  seen  at  Sukkin,  in  Sindh  (1893). 

**  Cholera  is  always  present  to  a  small  amount,  and  about  every  five 
years  it  becomes  epidemic.  Last  year  in  such  an  epidemic  we  had  about 
400  cases  and  about  320  deaths  (80  per  cent.).  .  .  .  Even  when  by  assiduous 
friction,  warmth,  and  mustard  to  the  skin  and  internally,  I  had  seen 
patients  come  through  the  stage  of  collapse,  I  had  the  mortification  to  lose 
my  cases  from  urs&mic  convulsions  a  few  hours  afterwards,  much  earlier 
than  I  expected  them  to  come  on. 

"  Prem<Miitory  diarrhoea  seems  to  be  always  present.  .  .  .  The  cramps 
are  most  distres^ng  and  frequent.  M —  assured  me  that  the  pain  of  them 
WIS  intolerable.  The  vomiting  occurs  without  effort,  though  the  fluid  is 
ejected  in  a  stream  with  great  force.  .  .  .  The  aspect  of  cholera  is  most 
impressive.  The  drawn  face,  fhe  sunken  eyes,  with  large  black  circles 
roond  them,  the  cold  breath,  the  hoarse,  anxious  whisper,  the  shrivelled 
fingers,  and  the  recurrence  of  the  agonising  cramps — all  combine  to  make 
one  oi  the  most  fearful  sights  we  can  witness  ;  and  when  we  see  it  all  in  one 
^om  we  have  seen  a  few  hours  before  in  robust  health,  we  feel  our  shock- 
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Morbid  anatomy, — ^Examination  after  death  throws  little  light  oa  the 
pathology  of  cholera.     The  bowels  commonly  contain  more  or  les*  of  t! 
rice-wttter  tluid  ;  this  microscoptcaLly  is  found  to  contain  an  initueime  q) 
Uty  of  columnar  epithelium,  not  only  loose  cells,  but  coherent  m&iiie 
considerable  size,  forming;  complete  casts  of  the  villi.     If  there  is  no  liqui 
the  cast-otF  epithelium  forms  n  soft  creamy  pulp.     At  one  time  the  opmii 
was  held  that  shedding  of  the  intestinal  epithelium  was  the  fm  1 

lesion  of  cholera;  but  it  is  now  known  to  l>e  of  post-mortem  o^^ 
for  the  cells  are  absent  or  ueurly  so  from  the  evacuationa  passed  durm^ 
life.  All  that  is  foimd  is  a  slightly  injected,  swollen,  and  cedemato«fc 
condition  of  the  inteatiniil  coats,  with  perhttps  some  ecchymosis  of  the 
valrulte  oonniventee.  The  lymph-foUiclee  in  the  mucous  membrane  s^r^ 
also  in  many  case«  enlar]pred,  and  Lebeift  saya  thnt  there  may  be  slight 
ulceration  of  Peyer's  glands.  In  a  case  that  occurred  in  Guy's  Hospital 
in  1854  the  lining  of  the  rectum  showed  a  patcli  which  was  (jedemalous 
and  sloughing,  with  suppuration  in  the  submucous  tissue.  In  aaoiher, 
under  the  late  Dr  Guy  Babington,  there  was  remarkable  OBd^nat 
swelling  of  Peyers  patches,  tigured  in  a  drawing  (No.  1840).  The  mesent 
glands  are  sometimes  swollen.  In-  1866  Dr  Moxon  found,  on  death  after" 
the  collapse  had  been  unusually  protracted,  that  a  teoiaeious  viscid 
material  like  spider's  web  lay  between  the  ooila  of  intestine,  and  could 
he  drawn  out  into  long  tilainenta  by  separating  one  coil  from  another. 
Other  points  on  which  he  insiata  aire  the  want  of  f«ec>tLl  odour  and  of  tht- 
blackening  produced  by  sulphuretted  hydrogen,  and  the  absence  of  ga* 
in  the  intestine,  so  that  the  coils  lie  in  a  flabby  com[>fiet  mass  at  the 
b»ick  of  the  abdomen. 

The  blood  which  is  found  in  the  heart  and  in  the  great  veesela  ia  r^ 
iharkably    thick    and    t^irry :    whenever    venesection    haa    been    practised 

I  during  life  the  same  condition  has  been  observed.     This  state  of  the  blood, 
however,  is  not  peculiar  to  cholera ;  for  it  was  well  marked  in  a  patient  who 
died  in  Guy's  Hospital  in  1871  of  acute  ulceration  of  the  intestine.     It  is  no 
^  doubt  a  consequence  of  the  dniin  of  Muid   from   the  body,   like   another 

*  I  result,  which  has  been  repeatedly  noted,  the  disappenrance  of  dropsical 
)  efifusion  in  a  few  hours  when  cholera  supervene*.  There  ia  decided  leuco- 
oyt«>sis  in  cholera,  as  Virchow  long  ago  observed,  and  the  amount  of 
oxygen  is  diminished.  No  microbes  have  ever  been  detected  in  the  blood. 
In  all  probability  the  change  in  the  blood  is  the  cause  of  the  formation 
during  life  of  ecchymosee,  which  at  the  autopsy  are  often  found  scattered 
over  the  outer  surface  of  the  heart.,  upon  the  pulmonary  pleura,  in  the  pia 
mater,  and  elsewhere.  All  the  tissues  are  peculiarly  dry.  Cohnheim 
remarks  that  the  serous  cavities  in  the  dead  body  of  a  cholera  patient  have 
a  soapy  feel,  which  is  not  likely  to  be  forgotten  by  anyone  who  has  ever 
put  bin  hand  in  them  ;  and  the  spleen,  the  lungs,  the  liver,  and  the  other 
orgitus  are  tough  and  leathery. 

The  peculiar  lightne^  and  the  shrunken  appearance  d  tlie  hingi 
\%  attributed  by  l>r  Muxon,  no  doubt  c-orrectly,  to  the  dry,  empty  ittato 
of  the  bronchi,  which  allows  the  elasticity  of  the  orgaaa  ta  drive  the 
air  out  of  them  more  completely  than  usual  after  the  chest  is  opened.  On 
the  other  hand,  when  death  has  occurred  during  reaction,  the  Broaller  tulies 
are  often  found  full  of  pus,  and  parts  of  the  lungs  may  be  oedematous,  or 
even  in  a  state  of  broncho-pneumonia. 

The  spleen  is  small  and  shrunken.     The  kidneys  are  dry  and  hard* 
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and  often  show  ecchymosee.     Microscopically   the  tubes   are  found   full 
of  gnmalar  material,  and  some  of  them  denuded  of  epithelium. 

Pathology. — The  whole  course  and  natural  history  of  an  epidemic  of 

Men  brings  it  into  close  relation  with  the  specific  contagious  fevers  of 

fliieh  plague,  typhus,  smallpox,  and  scarlet  fever  are  types ;    it  is  like 

tkm  infectious,  though  not  in  the  same  direct  and  obvious  way ;  its  mode 

of  q)reading  is  rather  like  that  of  enterio  fever,  and  it  has  been  classed  with 

thai  malady  and  with  plague  as  a  ''  miasmatic-contagious  "  disease. 

In  all  probability  the  contagium  vivum  has  been  discovered  in  the  form 
ot  a  vibrio,  to  be  presently  described.     But  the  pyrexia,  which  we  have 
Aitherto  found  to  be  a  constant  attendant  upon  the  invasion  of  a  swarm  of 
miorophytes,  is  either  absent  or  strangely  masked,  so  that  it  appears  in  u 
iligfat,  inconstant,  and  equivocal  form.     Possibly  something  prevents  this 
vims  from  reaching  the  thermotaxic  centres  of  the  nervous  system;   or 
pctsibly  some  thermolytie  process  prevents  its  eflfect  in  raising  the  tem- 
perature from  being  manifest.     Or  it  may  be  that  the  effect  of  the  microbes 
is  chiefly  or  entirely  local,  and  that  the  intestinal  disturbance  is  itself  the 
oante  of  the  thickened  blood,  the  low  temperature,  and  the  other  symptoms. 
We  cannot  consider  cholera  as  a  local  inflammation,  like  erysipelas  or 
diphtheria;  for,  apart  from  the  absence  of  pyrexia,  the  characters  of  the 
rioewater  liquid  are  so  unlike  those  of  any  known  inflammatory  exudation 
m  any  part  of  the  body,  t^at  we  cannot  possibly  suppose  it  to  be  of  that 
nature.     An  experiment,  however,  originally  made  by  Moreau,  suggested 
tlie  clue  to  its  real  significance.     Physiologists  had  previously  learnt  from 
Thiry  how  to  isolate  a  portion  of  the  intestine,  so  as  to  obtain  from  it  an  im- 
mixed  succus  entericus  in  small  quantity.     Next  Moreau  found  that  when  an 
iiolated  loop  of  intestine  has  all  the  nerves  in  its  mesentery  cut  through,  it 
becomes  filled,  within  a  few  hours  at  latest,  with  an  abundant  secretion  of  a 
thin  alkaline  yellowish  fluid,  which  is  of  very  low  specific  gravity,  which 
contains  numerous  mucous  flocculi,  but  in  which  there  is  only  a  very  small 
quantity  of  albumen,  while  the  chief  salts  in  it  are  those  of  sodiu*  There  is, 
in  fact,   a  paralytic  oveivsecretion   of   sticcus   entericus,    which   possesses 
the  [nx>perty  of  converting  starch  into  sugar.     But  Kiihne  showed  that 
the  rice-water  liquid  of  cholera  likewise  contains  a  ferment  having  this 
property,  besides  corresponding  closely  with  succus  entericus  in  all  other 
respects.     The  inference,  therefore,  seems  justifiable  that  the  effusion  of 
diolera  is  nothing  else  than  the  secretion  of  the  intestinal  glands,  enor- 
mously increased  in  amount.     This  may  probably  be  due  to  paralysis  of  the 
iplanchnic  nerves,  f 

The  above  view  with  regard  to  the  nature  of  the  rice-water  liquid 

*  Moresn's  results  (published  in  the '  Coraptes  retidus/  1858,  p.  554,  and  in  the  *  Bulletin 
it  I'Acsd^mie  de  M^.,'  1870,  p.  629)  have  since  been  confirmed  and  extended.  See  the 
Rsportsof  the  Committee  appointed  by  the  British  Association,  published  in  the'Transac- 
tioDs'  for  1874, 1875,  and  1876;  also  papers  by  Dr  M.  Hay  in  the  '  Journal  of  Anatomy 
ud  Physiology '  (vol.  xvi,  p.  248,  to  vol.  zvii,  p.  441),  and  by  Dr  Brunton  and  the  present 
writer  in  the  •  Practitioner'  for  November,  1884,  et  seq. 

t  Cohnbeim  explained  the  so-called  "  cholera  sicca"  (in  which  rice-water  liquid  is  found 
in  tke  intestines  after  death,  though  none  had  been  voided  during  life)  as  due  to  early 
exhiiisfcion  of  the  excitability  of  the  intestinal  walls ;  and  he  refers  to  the  same  cause  the 
fnqnent  cessation  of  vomiting  and  purging  as  collapse  becomes  developed.  He  admits, 
hoverer,  that  the  mnsculsr  coats  of  the  bowel  are  not  always  paralysed  in  cholera,  inas- 
Boeh  ss  pari'moriem  invaginations  are  often  found  which  occurred  after  or  shortly  before 
dttth. 
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strongly  supports  the  doctrine  held  ou  other  grounds  by  m&nj  obfier 
that  the  primary  action  of  the  cholera  virus  is  upon  the  centres  govertiin^ 
the  splanchnic  arexi  ratiier  than  upon  the  bowel  itself. 

The  phenomena  of  collapse  are  adequately  explained  by  ascribing  the 
to  the  drain  of  fluid  from  the  body,  and  to  the  viscid  inspissjited  coiidili<i 
of  the  blood  which  we  have  seen  to  result  from  it.  Mr  Sedgwick  hii« 
marked  that  cholera  collapse  closely  resembles  that  which  follows  cajses  i 
perforation  of  the  stomach,  of  intestiiial  obstrtiction,  and  of  other  at 
minal  diseases  in  which  no  purging  occurs.  At  Guy's  Ho&pital,  during  oB 
of  the  London  epidemics,  a  maji  actually  died  of  internal  strangulatifl 
of  the  bowel  who  was  supposed  during  life  to  be  suffering  from  the 
so-called  *'  cholera  sicca/'  It  must,  therefore,  be  supposed  that  colUpf*e 
is  the  result  of  »ome  disturbance  of  the  abdominal  regulating  nerve*. 
This  disturbance,  however,  is  by  no  means  identical  with  that  whidj 
causes  syncope.  Cholera  patients  have  no  sensation  of  faint nes« :  and 
even  when  they  have  no  pulse  at  the  wrist  they  may  be  able  to  sit  up 
,or  to  walk  about  without  sudden  failure  of  the  heart's  action.  AgaiiK 
the  collapse  of  cholera  is  very  different  from  rigor.  The  suppression  of 
urine  which  occurs  in  collapse  is  a  part  of  the  general  state,  since  it  ia 
obsei-ved  likewise  in  oases  of  acute  intestinal  obstruction,  of  perforating 
ulcer  of  the  stomiu^h,  and  of  arsenioal  poisoning*  Probably  no  pathoioginte 
agree  with  tlie  late  Sir  George  Johnson  in  ascribing  the  phenouiena  of 
okoleraio  oollapse  to  obstruction  of  the  pulmonary  circulation.  The  lungf 
weigh  much  less  than  usual  in  crises  of  choleru,  but  this  depends  on  the 
diminished  volume  of  the  blood  generally.  During  the  epidemic  of  186f' 
we  entirely  failed  to  observe  that  tJie  branches  of  the  pulmonary  art-cr}' 
and  the  right  side  of  the  heiirt  were  distended  or  gorged  with  blood  when 
death  had  occurred  even  at  an  early  stage.  It  is  true  that  cholera  is 
attended  with  a  Hvidity  which  is  wanting  when  collapse  is  due  to  other 
causes.  But  the  idtered  constitution  of  the  bli>od  may  be  fairly  supjiosietl 
to  interfere  with  its  due  aeration,  and  the  amount  of  carbonic  acid  ex- 
haled from  the  lungs  ha^  been  shown  to  be  much  reduced. 

During  an  attack  of  cholera  absorption  is  retarded.  Magendie  ia  said  to 
have  found  that  when  camphor  was  injected  into  the  rectum,  five  minutes 
elapsed  before  its  odour  could  be  detected  in  the  breath,  instead  of  only  one 
minute,  as  in  health  ;  and  Lebert  states  that  atropine  fails  to  dilate  the 
pupils  when  administered  by  the  mouth,  though  not  when  injected  into  the 
blood- 
It  is,  however,  a  ctu-ious  fact  that  in  women  who  are  auckling  children 
when  attacked  by  cholera  the  secretion  of  milk  continues  during  collapse^ 
The  menstrual  flow  also  goes  on  unchecked ;  it  may  actually  set  in 
before  reaction  is  established,  if  the  proper  time  has  come  round  for  its 
appearance,  A  sanguineous  muco-purulent  discharge  from  the  vagina 
also  frequently  ajipears,  independently  of  the  catamenia.  When  the  disease 
seizes  upon  a  pregnant  woman  the  fcetus  dies.  If  the  period  of  ge^tAtion 
is  early,  abortion  takes  place ;  if  late,  the  mother  often  dies  undelivered. 
In  this  case  it  appears  to  be  usel^s  to  perform  the  operation  of  Ciebareiui 
section,  even  immediately  after  her  death,  for  the  child  has  already  died 
during  the  algide  stage.  The  mental  and  bodily  vigour  are  often  main- 
tained throughout  the  whole  of  an  attiu^k  of  cholera  in  such  a  war  m&  lo 
show  that  the  circulation  still  remains  active  in  the  brain  ond  in  Ibe 
muscles. 
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The  stage  of  reaction  seems  to  be  what  its  name  implies,  and  analogous 
tfntbehot  swollen  condition  observed  in  a  part  when  its  vessels  are  allowed 
1  to  fill  with  blood  after  having  been  kept  empty,  as  in  experiments  on  the 
n  of  rabbits. 

Mtiology, — It  may  now  be  regarded  as  certain  that  the  diffusion  of 
I  cklefa  from  India  over  Europe  is  the  result  of  human  intercourse.* 

When  in  1823  tiie  first  epidemic  entered  Russia  by  Astrachan,  and  after- 
'  nrds  spread  in  a  ncwth-westerly  direction,  it  was  ascribed  to  some  mys- 
terious atmospheric  or  telluric  agent.     But  its  progress  was  far  too  slow 
asd  halting  for  such  a  view  to  be  even  hypothetically  tenable.     Prussia  was 
mched  by  cholera  in  1831 ;  in  October  of  that  year  it  passed  from  Hamburg 
to  Sunderland,  and  appeared  in  London  in  January,  1832.     Shortly  after- 
wards it  invaded  France  vid  Calais,  and  it  also  spread  across  the  Atlantic 
to  Canada  and  the  United  States.     In  1833  it  appeared   n  Portugal,  passed 
m  an  easterly  direction  through  South  Europe,  and  became  for  the  time 
tftinct  in  1837.     Ite  course  from  India  to  the  West  rather  than  to  the  East 
followed,  no  doubt,  the  general  course  of  traffic.     The  second  epidemic,  which 
liad  begun  in  India  in  1840,  extended  to  Europe  in  a  manner  very  like  the 
fint,  reaching  London  direct  from  Hamburg  in  1848,  and  continuing  to 
larevail   in    England   during   the   following   summer.     The   fourth,    which 
occurred  among  us  in  1866,  differed  from  the  others  in  having  entered 
Borope  from  Alexandria;   it  had  been  carried  from  India  to  Arabia  and 
thence  to  Egypt,  partly  by  coast-trading  vessels,  but  also  by  Mohammedan 
pilgrims  to  and  from  Mecca.     A  detailed  account  of  this  epidemic,  by  Mr 
Ketten  Radcliffe,  appeared  in  a  supplement  to  Mr  Simon's  *  Report  to  the 
Privy  Council'  fcwr  1874.     The  next  European  epidemic  started  in  June, 
1884,  at  the  port  of  Toulon,  and  entered  Italy  a  month  later  at  the  port-  of 
Genoa.    The  only  cases  seen  in  England  were  in  sailors  from  the  Mediter- 
rmean  at  Cardiff  and  Bristol.     The  last  and  widespread  epidemic  of  cholera 
in  1893  passed  from  the  seaport  Hamburg  to  Hull,  Grimsby,  and  Yarmouth 
on  our  eastern  coast,  and,  as  in  1884,  did  not  travel  far  inland. 

It  is  remarkable  t^at  cholera,  although  it  has  spread  so  widely,  seems 
to  be  capable  of  establishing  itself  permanently  in  no  country  except  India, 
ind  there  only  in  a  particular  region. 

Like  enteric  fever,  cholera  seldom  passes  directly  from  a  sick  person  to 

those  who  nurse  or  visit  him.     A  few  instances  have  indeed  been  recorded, 

which  look  as  though  direct  infection  did  sometimes  occur. t     But  inst-ances 

of  this  kind  are  very  rare,  and  probably  admit  of  another  explanation. 

The  contagium  of  cholera  eacapee  from  the  body   in   the  rice-water 

*  See  the  foil  and  interestiug  ticcounts  of  the  spread  of  the  several  historical  epidemics 
of  India  bv  Mr  Macnamara  in  his  '  Treatise  on  Asiatic  Cholera/  1870  and  1876.  Also  Dr 
Bdlew't '  UUtory  of  the  Cholera  in  India  from  1862  to  1881/  published  in  1885. 

t  Thus,  in  a  paper  in  the  'Edinburgh  Medical  Journal'  for  1838,  the  late  Sir  James 
Snpion  related  how  certain  mendicants  brought  cholera  with  them  to  Bathgate  on  May 
27th,  1832,  and  how  one  of  the  nurses  who  attended  upon  them  was  attacked  and  died  on 
ths  3(hh.  He  also  cites  the  case  of  a  woman  who,  having  caught  the  disease  at  some  iron- 
«orki  where  it  raged,  and  being  afraid  of  being  sent  to  the  hospital,  went  on  May  12th  to 
i  cottage  where  her  mother  lived, four  or  five  miles  off:  on  the  14th  the  mother  fell  ill,  and 
fied  in  a  few  hours.  Dr  John  Snow  relates  that  a  man  who  had  been  working  at  Chelsea 
£ed at  Streatbam  of  a  bowel  complaint  which  lasted  only  a  day  or  two:  at  that  time  no 
other  deaths  from  cholera  had  been  registered  within  two  or  three  miles  of  Streatham,  but 
the  man's  mother,  who  attended  him,  was  taken  ill  on  the  very  next  day  and  quickly  sue- 
combed  to  the  disease.  • 
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evacuations,  but  not  in  an  active  ^iate,  and  becomes  toxic  onlr  after  w 
interval  of  from  two  to  four  or  tive  days:  in  other  words,  the  ccmla^ium 
acquires  itg  infective  proy»ertie&  nut  of  the  body.  The  convey anct?  «>f  the 
disease  to  animtilii  was  first  attempted  by  Thiersch  in  1854,  and  repeaUid 
by  Burdon  Sanderson  in  1866.  They  used  mice  for  the  purpose,  and  more 
recently  guinea-pigs,  sucking  rabbita,  iind  mamiot*  have  been  fed  on 
t  choleraic  dejecta.  Even  human  beings  have  taken  cullivation&  of  Kocli*i 
vibrio,  and  been  ill  afterwards,  but  they  have  never  [>roved  their  jKjiul 
'  by  dying-. 

Microbes. — The  stools,  even  in  health,  contain  various  iuicrophyi«B  Id 
large  numbers,  and  it  is  therefore  by  no  means  surprising  that  the  seArob 
for  a  special  cholera  microbe  was  long  unsuccessful.* 

When  the  epidemic  of  cholera  which  prevailed  in  Southern  Europe  ia 
1883  1arht  made  its  appem'ance  in  E^^ypt,  the  Gennnu  Government  seat 
thither  I>r  Robert  Koch,  who  hnd  Uitely  discovered  the  bacillus  of  tubercle. 
As  the  result  of  his  examination  of  the  disease  at  Alexandria,  he  lielieved 
that  he  had  ascertained  its  contagium  vivum  to  Ije  a  minute  rod-shafwd 
organism,  which  he  cidled  a  bacillus.  He  was  afterwards  sent  to  Bombty, 
where  cholera  w^as  prevalent,  and  there  announced  that  the  microphyte  cha- 
racteristic of  cholera  was  of  a  curved  shape,  and  named  it  from  thi^ 
character  "  the  comma  bacillus  of  cholera  '* — an  unfortunate  name,  for  it  i* 
in  form  not  a  Imcillus.  but  a  vibrio.  Subsequent  researches  have  txiu- 
tirmed  Professor  Koch  in  this  belief,  which  is  shared  by  mo^  olhw 
complete  nt  observers. 

It  was,  however,  opposed  to  the  opinions  of  the  majority  of  Indimn 
fturgeona,  and  met  with  much  adverse  criticism.  The  late  Dr  Timol 
Lewis,  the  discoverer  of  the  Filaria  sanguinU,  stated  that  the  so-c 
bacillus  is  frequently  to  be  met  with  in  the  mouth  of  healthy  ^»erson».  and 
it  wajs  found  also  in  cases  of  diarrhcea  by  Prior  and  FiukJer  in  Germany. 
The  English  Government  sent  Dr  Klein  and  Dr  Heneage  Gibbs  to  India  to 
investigate  the  subject,  and  their  report  was  adverse  to  Dr  Koch*s  theory. 
In  1885  the  Royal  Society  and  Medical  Research  Association  united  to  send 
the  late  Prof.  Roy,  of  Cambridge,  to  investigate  cholera  then  prevalent 
in  Spain,  and  in  the  following  y^\r  the  same  Association  de^mted  Dr 
Sherrington  (who  had  accompanied  Dr  Roy  to  Spain)  to  clear  up  doubt- 
ful points  by  researches  in  Italy,  wher&  cholera  was  still  partially  epi- 
demio  in  the  summer  of  1886,  Observations  had  also  been  made  by 
French  physicians  at  Toulon.  As  the  result  of  these  difficult  and  ;iri)longed 
investigations  it  was  long  believed  that  Koch*s  conclusions  were  premature.t 

Referring  to  the  criteria  for  determining  the  causal  relation  of  a  micro- 
phyte to  a  contagious  disease  stated  on  p.  18,  we  ask  the  fallow-ins  ques* 

•  In  tlio  *  Joarual  of  Microscopical  Scieuec'  for  IS81  Dr  Caaningbani  stnt^rs 
"inonadi,"  belonging  either  to  Cr/*roifio«a#  or  to  TrickomonaXfrnre  fontid  in  i-Jicreft 
patirTit«  saffering  from  cholem  in  anasual  Dnmbers  and  in  a  peculiarly  active  sUte;  bail 
adds  that  they  occur  to  some  extent  under  other  conditions  of  disease,  and  ev«Mi  in  hi^altli. 
He  also  finds  amocbsD  to  be  very  abundant  in  cert  hid  coses  of  cholera;  hnctpriup  be  savs, 
make  np  a  very  large  part  even  of  the  oorinHl  fusees,  at  least  in  IntHn.  Dr  WtUiam  Bodd 
published  figures  of  what  be  supposed  to  be  a  "  cholem  fundus  "  as  far  ba^'k  as  lH4t>;  and 
others  made  similar  statements,  but  tloivn  to  1884  nil  lacked  evidence. 

t  This  was  the  verdict  given  by  Burdon  Sanderaoii.  and  lilso  by  »  Commission  uppointed 
by  the  Crown  to  examine  and  report  on  the  evidence,  who*e  report  is  given  in  full  in  the 
•  Quart.  Journ.  of  Micr,  Sci.,'  vol.  xxvi,  p.  303.  Since  thnt  time,  however,  evidence  faa« 
been  gradually  strengtheneil  in  fa  von  r  of  the  speciAc  and  pathological  chiiTucftt-  nf  ibc 
microbe  discovered  by  Koch. 
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tions:  (1)  Is  the  disease  itself  definite  and  capable  of  accurate  diagnosis? 
Notwithstanding  the  marked  and  striking  character  of  the  symptoms  and 
course  of  cholera  given  in  the  preceding  pages,  there  is  no  doubt  that  slight 
cases  which  occur  during  an  epidemic  might  at  other  times  be  put  down  as  I 
only  severe  diarrhoea,  and  yet  these  slight  cases  may  spread  the  infection.  ( 
The  diagnosis  between  so-called  cholerine,  or  English  cholera  (both  of 
them  bad  names),  and  true  Asiatic  cholera,  is  often  difficult  or  perhaps 
impossiUe;    and   isolated  caaes   occur   at   seaports   which,    in   the   judg- 
ment   of    cautious    and    experienced    men,    are    indistinguishable    from 
genuine  cholera  and  yet  do  not  spread  the  disease.     Even  the  post-mortem 
appearances  are  not  always  uniform  or  decisive.     Dr  Sherrington  found 
that  a  large  number  of  the  supposed  cases  of  cholera  in  Italy  were  really 
diarrhoea    or  enteric  fever,  and  Dr  Roy  had  observed  the  same  in  Spain. 
Even  granting,  what  is  no  doubt  true,  that  if  sufficient  care  be  taken  in 
selecting  well-marked  cases,  no  appreciable  risk  of  mistaken  diagnosis  is 
present  in  the  case  of  men,  the  difficulty  becomes  very  much  greater  when 
we  seek  to  determine  whether  the  clinical  features  or  the  morbid  anatomy  ( 
observed  in  mice  and  other  animals  entitle  us  to  regard  a  disease  induced  in  ' 
them  to  be  the  true  cholera  of  man. 

(2)  Is  the  microphyte  clearly  distinguishable  from  others?  This  car- 
dinal point,  after  many  patient  and  independent  investigations,  must  still  be 
regarded  as  doubtful.  Even  Gruber  admits  that  Deneke*s  cheese-vibrio  is 
sometimes  indistinguishable  frtMn  Koch's.  The  latter  is  not  properly  called 
a  bacillus ;  it  is  a  vibrio,  or  rather  a  fragment  of  a  vibrio,  and  it  is  indis- 
tinguishable in  size,  shape,  or  reaction  to  staining  agents  from  Lewis's 
micr(^)hyte.  The  amount  of  curvature  differs  much,  and  it  frequently 
undergoes  changes  of  form,  becoming  sometimes  rod-like,  and  sometimes 
rounded  like  micrococci.  The  vibrio  is  motile  by  means  of  a  permanent 
flagellum.  It  grows  best  between  30°  and  35°  C,  and  is  readily  destroyed 
by  acids  and  by  desiccation. 

Pfeiffer  proposed  another  test  for  the  cholera  bacillus,  based  neither 
on  microscopic  characters  nor  on  cultivations,  but  depending  on  the  effect 
of  the  serum  of  (artificially)  immune  animals  on  colonies  of  vibrios.  The 
subsequent  researches  of  Elemperer,  Gruber,  Bordel,  and  other  bacteri- 
ologists have,  however,  shown  that  this  test  also  is  far  from  being  uni- 
versally trustworthy.  While  Penningham  and  Sanarelli  believe  that  many 
vibrios  may  produce  cholera,  Hankin  and  Haffkine  maintain  that  all  such 
are  cmly  forms,  degenerative  or  other,  of  the  true  specific  microbe. 

(3)  Does  the  microphyte  only  occur  in  cases  of  cholera?  The  answer  to 
this  question  is  involved  in  the  preceding.  Very  similar  or  morphologically 
identical  comma  bacteria  occur  in  the  alimentary  canal  both  in  health  and 
disease,  but  the  genuine  organism,  tested  by  its  growth  and  development  as 
well  as  its  form  and  size,  has  not  yet  been  proved  to  exist  elsewhere  than  in 
the  intestines  or  the  dejecta  of  cholera  patients. 

Is  its  occurrence  in  cases  of  the  disease  constant?  In  the  great 
majority  of  oases,  if  not  in  all,  there  are  numerous  "  comma  bacilli  "  to  be 
found  in  the  intestinal  contents,  and  occasionally  their  abundance  approaches 
what  Koch  called  a  "  pure  cultivation  "  in  the  small  intestines.  They  do 
not  occur,  as  the  spirillum  of  Relapsing  Fever  and  (as  we  shall  afterwards 
see)  the  bacillus  of  Anthrax,  in  the  blood  or  tissues ;  but  neither  does  the 
speoifio  microbe  of  tetanus.  The  commas  are  found  in  the  dejecta  and  in 
the  rice-water  contents  of  the  bowels,  and  also  in  the  detached  epithelium 
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drank  some  of  the  water,  returned  afterwards  to  her  own  house  at  Islington, 
and  died  there.  On  the  other  hand,  scarcely  any  of  the  inmates  of  the 
workhouse  in  Poland  Street,  where  there  was  a  separate  well,  were 
affected;  and  the  disease  also  spared  the  men  employed  at  a  brewery  in 
Kroad  Street,  close  by. 

Observations  on  a  still  larger  scale  were  made,  in  1854,  in  the  south  of 
LfOndon,  over  a  district  containing  a  population  of  at  least  300,000  persons, 
and  supplied  with  water  partly  by  the  Lambeth  Water  Company,  conveyed 
from  the  Thames  at  Ditton,  partly  by  the  Southwark  and  Vauzhall  Com- 
pany, whose  intake  was  from  the  same  river  at  Battersea.  These  observa- 
tions were  peculiarly  conclusive  because  the  mains  of  these  two  companies 
ran  side  by  side,  each  feeding  some  houses  and  not  others.  Dr  Snow  went 
in  detail  throughout  the  area  in  question,  from  street  to  street  and  from 
house  to  house,  and  he  found  that^  during  the  last  four  weeks  of  the  epi- 
demio,  out  of  three  hundred  and  thirty-four  fatal  cases  of  cholera,  there 
were  two  hundred  and  eighty-six  in  houses  supplied  by  the  Southwark  and 
Vauxhall  Company,  twenty-two  among  persons  who  obtained  water  directly 
by  dip{Hng  a  pail  into  the  Thames,  but  only  fourteen  in  houses  receiving  a 
supply  from  the  Lambeth  Compuuiy.  Bethlehem  Hospital,  the  Queen's 
B«ich  Prison,  and  Gu/s  Hospital  on  the  south  side  of  the  river  had  deep 
wells,  and  the  inmates  scarcely  suffered  at  all  from  cholera. 

In  1865  and  in  1866  further  evidence  was  collected  bearing  in  the  same 
direction.  In  1866  the  parts  of  the  metropolis  mainly  affected  were  the 
eastern  districts,  and  Mr  Netten  Radcliffe,  who  investigated  the  matter  for 
the  Privy  Council,  found  that  there  was  a  great  preponderance  of  cases 
among  persons  whose  water,  supplied  by  the  East  London  Water  Company, 
had  passed  through  the  reservoirs  at  Old  Ford,  whereas  comparatively  few 
cases  occurred  among  those  who  received  the  water  of  the  same  Company 
pumped  directly  from  the  filtering  beds  at  Lea  Bridge  into  the  mains.  The 
difference  was  far  from  being  as  conspicuous  as  in  South  London  during 
1854,  but  one  must  bear  in  mind  that  of  the  poorer  classes  many  eat  and 
drink  at  a  distance  from  the  houses  in  which  they  are  said  to  live.  More- 
over, at  an  early  period  of  the  epidemic  a  notice  was  issued,  warning  people 
not  to  drink  any  water  which  had  not  previously  been  boiled,  and  from  that 
time  the  epidemic  began  to  decline. 

A  point  of  particnlar  interest  la  that,  assuming  the  reservoirs  at  Old  Ford  to  have  been 
in  tonie  way  concerned  in  causing  the  disease,  one  can  account  for  the  entrance  of  the 
cholera  poiaon  into  their  water;  for  part  of  it  was  sometimes  drawn  from  two  reservoirs 
which  communicated  freely  with  the  river  Lea  by  soakage,  and  this  part  of  the  river  waf>, 
m  fact,  a  canal  with  locks,  and  received  so  large  a  quantity  of  sewage,  that  it  was  little 
better  than  a  cesspool.  Now,  shortly  before  the  epidemic  in  East  London  began,  a  man 
sad  his  wife,  living  in  Priory  Street,  Bromley,  near  the  banks  of  the  Lea,  had  died  of 
cholera,  and  their  evacuations  had  entered  the  river  about  600  yards  below  one  of  the  open 
fcaei  f  oirs. 

In  the  previous  year  (1865)  there  occurred  in  an  Essex  village,  Theydon  Bois,  a  r^ 
marfcable  local  outbreak  of  cholera.  Between  July  and  November  the  disease  was  introduced 
into  Southampton  by  persons  who  arrived  from  the  Mediterranean  ports  where  it  was  then 
prevailing.  Whether  it  was  carried  from  this  town  during  August  or  September  to 
Wcymooth  or  Portland  or  Dorchester,  or  whether  it  reached  one  of  these  places  in  some 
other  way,  was  never  ascertained.  But  so  much  is  certain,  that  a  gentleman  and  his  wife, 
visiting  these  places  (but  not  Southampton)  in  September,  contracted  diarrhoea  at  one  or 
other  of  the  three,  and  this,  in  the  case  of  the  lady,  developed  into  fatal  cholera  after  her 
retnm  to  her  home  at  Theydon  Bois  on  September  25th.  On  the  30th,  one  of  her 
dsnghters  was  attacked  and  died  in  a  few  hours.  The  same  night  a  serving-lad  in  the 
honse  was  seized  and  barely  escaped  with  his  life.  Altogether,  in  a  fortnight,  eleven 
persons  within  a  narrow  circle — father,  mother,  grandmother,  two  daughters^  son«  doctor. 
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foot-boy,  maid,  labourer,  and  country  womiin — fell  ill,  and  only  three  of  them  reo9Vw 
Now  the  drinking-water  of  the  house  all  came  from  a  well  beneath  the  acnllerj,  aa^  j^ 
that  well  there  was  habitual  soakage  from  the  water-closet. 

That  cholera  is  conveyed  by  drinking-water  is  confirmed  positively  lyign 
endemic  prevalence  in  Bengal,  where  the  village  ponds  and  tanks  and  thi 
soil  surrounding  them  are  habitually  defiled  with  ordure;  and  negatti|l« 
by  such  cases  as  that  of  Naples,  which  was  until  recently  notorioui  f^ 
cholera  and  enteric  fever,  and  now,  since  an  abundant  supply  of  {mmb 
water  has  been  obtained,  is  free  from  both. 

Other  modes  of  conveyance. — Whether  the  virus  of  cholera  is  ever  c»* 
veyed  by  the  air  is  doubtful ;  the  comma  bacillus  dies  when  dried  up,  but  it 
is  obviously  possible  for  it  to  be  carried  into  the  alimentary  canal  in  food  m 
in  anything  defiled  by  contact  with  sewage.  Like  plague,  the  vinu  mi^ 
perhaps  be  conveyed  by  fiies  or  other  insects  from  soiled  linen  to  food  (HiS. 
kine).  The  following  case,  recorded  by  Dr  Simpson  of  York,  and  cited  fa^ 
Dr  Snow,  is  probably  to  be  thus  explained. 

An  agricultural  labourer  was  attacked  at  Monkton  Moor  on  December  28th,  1882, its 
time  when  the  disease  was  not  known  to  be  prevailing  within  thirty  miles.  His  wifeiai 
some  other  persons  who  visited  him  were  seized  on  the  following  day.  Pretcntlyitiii 
found  that  his  sister  had  died  of  cholera  a  fortnight  previously  at  Leeds,  and  tint  kir 
wearing  apparel  had  been  sent  to  Monkton  in  a  box  which  had  been  opened  by  him lk| 
evening  beiore  he  fell  ill.  During  the  illness  his  mother,  who  lived  in  a  healthy  ril^i 
five  miles  off,  came  to  attend  him,  washed  his  linen,  and  after  two  days  set  off  to  rctai 
home,  but  was  attacked  on  the  road  and  had  to  be  conveyed  to  her  cottage.  Notoslyil 
she  die,  but  her  husband  and  her  daughter  likewise. 

Soil-water  theory. — The  "soil-water**  or  *•  ground-water  theory"  ol 
Pettenkofer  is  that  cholera  never  prevails  epidemically  where  the  soil  a 
impermeable  to  water,  or  where  the  level  of  the  soil-water  is  not  liable  to 
fluctuations.  He  brought  forward  several  instances  in  which  districts  tested 
upon  hard  rock  escaped,  while  adjacent  towns  built  upon  alluvium  suffered. 
Some  apparent  exceptions  to  the  rule  he  accounts  for,  more  or  less  satiilM' 
torily.  Thus  Gibraltar,  as  is  well  known,  shows  no  immunity,  but,  in  visit 
ing  it,  he  found  that  the  town  really  lies  on  a  slope  of  red  earth,  containing 
more  than  200  surface  wells.  So,  again,  Malta,  where  the  disease  has  \m 
vailed  severely,  consists  of  solid  rock  ;  but  this,  a  sandstone,  is  so  soft  an 
so  permeable  by  water  that  the  Government  Comptroller  told  ProfesM 
Pettenkofer  that  it  was  like  a  sponge,  saturated  with  all  kinds  of  filth.  € 
the  other  hand,  Lyons  has,  during  each  of  the  European  epidemics,  i 
mained  free  or  nearly  so  from  cholera,  when  both  Paris  and  Marseilles  we 
ravaged  by  it :  in  1865  twenty  thousand  persons  are  said  to  have  flock 
thither  from  Marseilles  for  safety.  But  the  greater  part  of  Lyons  lies  on 
river  alluvium,  so  that  on  the  ground-water  theory  one  would  expect  ; 
inhabitants  to  be  severely  attacked.* 

After  opposing  Koch's  hypothesis  for  many  years  Pettenkofer  has  i 
mitted  that  the  presence  of  the  comma  vibrio  is  so  constant  that  it  mi 
be  regarded  as  essential,  although  he  still  holds  it  to  be  only  operative  wi 

*  The  explanation  which  Pettenkofer  g^ve  is  that  in  this  town,  unlike  most  others.  * 
level  of  the  soil- water  is  diminished  by  that  of  the  rivers  which  flow  through  it,  the  bank 
the  Rhone  and  the  Saone  being  in  fact  so  porous  that  their  streams  mav  almoet  ba  said 
run  in  part  subterraneously  beneath  Lyons.  In  other  words,  the  supposition  is  that  I^ 
escapes  cholera  either  because  there  is  too  much  surface-water,  or  becanae  ita  hei|^l 
subject  to  scarcely  any  variation.  But,  ingenious  as  these  explanations  are,  one  cannot  h 
wondering  whether  it  might  not  be  possible,  by  similar  reasoning,  to  explain  away  the  T 
instances  on  which  Pettenkofer  relies.—C.  H.  F. 
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the  concurrence  of  favourable  conditions  in  the  soil.  He  still  believes  that  | 
the  time  when  cholera  is  most  apt  to  prevail  is  when  the  level  of  the  ground-/ 
water  has  begun  to  fall  after  being  high.* 

Secondary  cttiology, — Certain  conditions  seem  to  influence  the  diffusion 
of  cholera  indirectly.  Dr  Fan*  laid  down  a  '*  law  of  altitude/'  at  least  for 
London,  showing  that  the  incidence  of  the  disease  upon  the  population 
varied  inversely  a«  the  height  above  the  river  Thames.  But  Lebert  found 
that  throughout  the  epidemic  at  Zurich  in  1855  the  upper  parts  of  the  town 
suffered  more  than  the  rest.  The  fact  that  in  Europe  cholera  has  never 
been  known  to  prevail  at  an  elevation  of  more  than  600  or  800  metres  above 
the  sea  is  probably  accidental,  for  in  other  quarters  of  the  world  it  has 
raged  at  altitudes  of  2000  to  2500  metres. 

In  temperate  climates  the  summer  and  the  autumn  are  the  seasons  most 
favourable  to  cholera.  It  often  dies  out  as  winter  approaches,  to  reappear 
in  the  following  year ;  but  in  Russia,  in  1830,  it  withstood  extreme  degrees 
of  cold.t 

The  microbe  of  cholera  does  not  cause  the  disease  in  every  person  who  / 
is  infected ;  some  always  escape.  Thus  Macnamara  narrates  how,  of  nine-  1 
teen  persons  who  drank  infected  water,  five  only  fell  ill  of  cholera  ;  the 
vibrio  had  been  destroyed  by  the  gastric  secretion  of  fourteen.  We  can. 
thus  admit  the  mischief  done  by  eating  unripe  fruit  and  neglecting  ordinarj-^  I 
diarrhoea  in  times  of  cholera;  for  the  disordered  intestine  furnishes  the  most  • 
suitable  soil  for  the  microphyte. 

Diagnosis, — To  recognise  cholera  in  its  well-marked  forms  is  seldomi 
difficult.  Almost  the  only  morbid  state  which  can  be  mistaken  for  it  is. 
acute  irritant  poisoning.  Louis  made  this  mistake  in  the  case  of  the  Duke- 
of  Choiseul,  who  killed  himself  with  arsenio  the  day  after  his  arrest  for 
the  murder  of  his  wife  in  1847.  There  is  therefore  good  reason  for  bearing 
in  mind  that  a  crafty  person  might  take  advantage  of  an  epidemic  to  give 
poison  with  but  little  risk.  Again,  mushrooms  and  tinned  meats  have  pro- 
duced effects  closely  resembling  cholera. 

To  distinguish  the  slighter  effects  of  the  virus  of  cholera  from  ordinary' 
diarrhoea  is  often  quite  impossible.  Under  the  name  cholera  nostras,  or 
cholera  Europcea,  writers  describe  an  affection  of  which  the  symptoms  are 
identical  with  those  of  the  specific  disease  (called  by  them  cholera  Asiatira), 
but  which  differs  from  it  in  being  scarcely  ever  fatal  and  in  generally 
occurring  sporadically.  A  typical  instance  occurred  at  Guy's  Hospital  in 
1865,  and  was  recorded  by  Wilks  in  the  *  Med.  Times  and  Gazette  * 
for  that  year. 

A  blackimith't  hsinmerer,  aged  thirty* three,  was  at  work  as  usaal  at  7  a.m.  on  May 
25th,  when  he  was  saddenly  seized  with  profuse  vomiting  and  purging.     He  was  admitted 

*  It  is,  Pettenkofer  says,  conceivable  that,  if  the  yeast-fungus  were  absent  from  cer- 
tain oountriet,  the  inliabitsnts  might  prepare  beverages  from  grapes,  or  apples,  or  malt,  and  ( 
drink  them  without  any  liability  to  intoxication.  But  if  some  one  were  to  come  from  a 
eoantry  where  the  yeast-fungus  was  found,  and  to  bring  its  spores  with  him  upon  his  , 
dothes  or  in  any  other  way,  the  hitherto  harmless  liquids  might  speedily  produce  an 
"epidemic  of  dronkenne«8."  Vet  the  cause  would  not  be  the  yeast-fungus,  but  the 
aleobol  of  the  fermentation  set  up  by  it.  So  Pettenkofer  imagines  that  the  "  cholera-germ," 
X,  acting  on  the  soil  under  certain  conditions,  y,  generates  a  "  cholera  poison,"  z, 

t  The  remarkable  distribntion  of  cholera  in  its  visitation  of  £ngland,  1848-9,  its  spread, 
ingniTescence,  and  decline  in  the  several  towns  it  attacked,  are  described,  and  their  bearing 
OB  its  »tiolog^  as  then  appreciated  impartially  discussed  by  Dr  Baly  and  Sir  William  Gull 
ID  their  '  Reports  on  Epidemic  Cholera  *  to  the  Royal  College  of  Physicians  in  1854. 
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colliJipiied,  with  cold  brefttb  :  he  hfld  crainpfl  tn  the  flAoki  mud  iii  the  legt;  tbe  ev»ni»li     _ 

iind  tjte  nmtter^  vDmtted  hnd  the  a]>p«'araiice  of  rice  watery  contbtlog  of  &ii  AJicAllMt 
liquid  with  HoccoU  flouting  in  it.  He  recovered  in  Jkbout  twenty-four  lionr^.  Wilkt 
iiddeil  timt,  every  ^ear  he  saw  one  or  two  such  cuses,  but  seldom  io  early  in  tbc  f omiiiCT  • 

The  mucous  stools  of  catarrhal  colitis,  sometimes  clear  and  free  from 
bile,  should  be  eiamined  by  the  microscope  and  by  cultivation  for  the  ribrit* 
when  there  is  doubt  as  to  the  nature  of  the  disease. 

Progntmi, — This  is  less  favourable  in  children  and  in  old  peo|>le  suffer- 
ing from  cholera  than  in  adults  or  in  middle-aged  persons.  The  uiortality* 
which  over  a  whole  population  generally  averages  about  50  per  cent,  or  a 
iittle  higher,  rises  among  the  very  young  and  the  aged  to  70  or  80  per 
cent.,  while  among  temperate  young  adults  it  may  fall  to  about  10  per 
cent. 

At  Dublin,  in  1866,  of  130  cases  at  the  Meath  Hospital*  71  were  fatal; 

of  180  at  Sir  Patrick  Dunn's  Hospital,  85  ;  tmd  of  197  at  the  Mater  Hiseri- 

cordiie  Hij^pital,  106,     In  1884,  out  of  21,519  patients  in  Italy,  1L563  died. 

In  the  following  year  no  less  than  338.685  cases  of  cholera  were  officiallv 

reported  in  Spain,  and  of  these  119,620  were  fatal*  or  more  than  a  thirdL 

I         The  disease  is  more  than  usually  dangerous  when  it  affects  drunkards  or 

/  those  who  are  already  weakly,  especially  from  renal  disease.     The  depnree  of 

collapse  is  of  much   greater  prognostic   importance   than  the   amount  of 

I  pui^;lng.     As  in  other  epidemic  diseases,  the  earlier  cases  are  far  njore  often 

'  fatal  than  those  which  occur  when  the  pestilence  is  subsiding.     At  Calcuttat 

in  1850,  the  average  mortality  was  47  per  cent.»  but  among  the  earliest 

it  was  75  per  cent.,  and  among  the  latest  only  25, 

The  protection  afforded  by  an  attack  of  cholera  I^^ainst  a  subseq^ 
•one  appears  to  be  of  the  slightest.  Cases  are  not  infrequent  of  persons 
have  suffered  in  two  epidemics,  and  some  have  died  from  the  second  attack. 
Moreover,  in  those  parts  of  the  East  Indies  where  cholera  is  endemic^  one 
illness  not  only  affords  no  immunity  from  a  second,  but  seems  scarcely  to 
[  mitigate  its  severity.  All  that  can  be  said  is  that  cholera  does  not  pre- 
dispose to  fresh  infection,  as  erysipelas  undoubtedly  does. 

Prophi/lctxu. — ^The  measures  to  be  adopted  when  a  locality  is  threatened 
or  actually  attacked  with  an  epidemic  of  cholera  were  carefully  elnbornt^jd 
by  Sir  John  Simon  and  his  colleague*  in  1866,  and  will  be  found  detailed  in 
his  ninth  '  Report.'  They  were  chiefly  directed  against  the  predisjiosing 
causes  of  the  disease.  All  food  should  be  avoided  which  is  apt  to  set  up 
diarrho&a— beer,  mesit  or  game  no  longer  fresh,  stale  fish  or  shell-tiah,  y&^ 
tables  or  fruit  long  gathered  ;  and  looseness  of  the  bowels,  however  painleai 

*  It  is  to  be  observed.  bowe?er,  that  At  the  very  ^me  when  this  man  vraa  attacked,  an 
epidemic  of  cliokm  w«  Npproarbtn^  En^Und ;  mnd,  utterly  improYwble  ns  it  rosy  teem 
timt  nil  t^olat«d  ease  ftbonld  spring  up  in  TA)iid«>n  «CTenkl  weeks  before  the  camiiienceini*nt 
of  the  local  epidemif*  »t  Sotithmaapton  and  at  Theydon  Bott ,  the  possibilttj  of  iueh  sn 
(Kcarrence  CAonot  be  denied.  At  any  rate,  no  case  of  so-called  "  English  cbolera  "  (attetidttl 
with  collapye.  ricc-wnti-r  itooU.  and  cramps)  seems  to  have  been  adnittted  into  Ou^'s 
pital  since  1870;  sud  it  is  certain  thnt  when  the  first  epidemic  arose  in  1881  Sir  The 
Wntson,  the  elder  Dr  Btihin^toii^  and  many  other  physicimiB  of  experience,  declare«t 
they  h»d  never  "met  with  the  snme  complaint  before.'*  However  sneh  sporadte  case«  ai* 
to  be  regarded,  we  onght  never  to  esl!  wttacks  of  diarrhcM^  in  Infiints,  or  even  in  ndults, 
***  eholemie  *'  merely  because  the  symptoms  are  severe.** — C.  H.  F. 
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and  trivial,  should  be  checked  at  once.*  The  late  Sir  George  Johnson's 
theory,  that  the  purging  of  cholera  is  an  effort  of  nature  to  get  rid  of  the 
mattriti  morbi,  and  should  therefore  not  be  checked,  but  encouraged  by 
administering  castor  oil,  does  not  appear  to  be  accepted  by  any  other 
physician. 

Prophylaxis  should  also  be  directed  to  maintaining  a  vigilant  inspection 
oi  all  sources  of  drinking-water,  and  providing  for  the  proper  disposal  of 
the  evacuations  which  carry  the  specific  vibrio  of  the  disease. 

A  system  of  inoculation  with  a  weak  cultivation  of  the  vibrio,  as  a 
prophylactic,  has  been  elaborated  by  Dr  Haffkine,  and  tested  by  him  on  a 
large  scale  in  Bengal  and  Behar,  in  Oudh  and  the  Punjab,  in  a  gaol  at  Guya, 
and  in  Assam.  In  1893  more  than  22,000  persons  were  thus  inoculated,  and 
between  March,  1894,  and  July,  1895,  nearly  20,000  more.  The  result  was 
that  when  cholera  visited  any  of  these  places  the  mortality  was  far  less  in 
those  previously  "  vaccinated  "  than  in  the  rest  of  the  population,  including 
European  soldiers  as  well  as  natives  (official  report  to  the  Government  of 
India,  Calcutta,  1895,  and  report  of  his  lecture  at  the  Conjoint  Labora- 
tories, December  18th,  1895 ;  see  the  *  Brit.  Med.  Journal '  of  the  2l8t 
following,  and  *  Proc.  Royal  Soc.,'  1899,  p.  254). 

Treatment. — Most  writers  recommend  that  the  initial  diarrhoea  should 
be  treated  with  opium  in  considerable  doses,  and  with  astringents,  such  as 
acetate  of  lead,  nitrate  of  silver,  catechu,  or  chalk.  In  India  Dr  Goodeve 
f^ays  that  it  is  usual  to  give  from  one  to  five  grains  of  calomel  with  the  first 
two  grain-doses  of  opium,  and  to  check  the  diarrhoea  as  much  as  possible.! 

When  collapse  has  developed  itself  the  administration  of  opium  or 
astringents  is  useless,  or  worse  than  useless.  Absorption  is  nearly  arrested  ; 
and  drugs  may,  if  not  vomited,  accumulate  so  as  to  produce  ill  effects 
«(hould  reaction  afterwards  occur.  For  the  same  reason  alcohol  must  be 
used  with  great  caution,  if  at  all.| 

Ice-cold  water  may  be  freely  allowed  to  patients  with  cholera, — not,  in- 
deed, in  such  large  quantities  as  they  demand,  but  by  tablespoonfuls  or 
wineglassfuls  at  a  time.  Lebert  would  also  give  effervescing  draughts. 
In  1866  a  **  saline  lemonade "  was  employed  with  apparent  advantage. 
Injections  of  hot  water  into  the  rectmn  may  help  in  relieving  thirst  as 
well  as  in  diluting  the  blood. 

There  seems  to  be  no  objection  to  administering  a  dose  of  morphia  sub- 
cutaneously  if  the  cramps  are  very  severe.  Or  a  little  chloroform  may  be 
given  by  inhalation.  It  may  also  give  relief  to  rub  pure  chloroform  or  tur- 
pentine or  powdered  ginger  into  the  painful  parts.  The  burning  sensa- 
tion at  the  epigastrium  may  be  alleviated  by  applying  a  mustard  plaster. 

The  limbs  should  be  kept  wrapped  in  warm  flannels,  and  hot  bottles 
should  be  placed  in  the  bed.  At  the  London  Hospital,  in  1866,  baths 
at    a   temperature    of   from    98°    to    104°    were    employed    in    about    one 

*  Dr  Bristowe  alone  maintained  that  the  diarrhoea  which  eo  commonly  prevails  when 
cholera  is  epidemic  is  neither  more  nor  less  likely  to  pass  on  into  that  disease,  whether  it  is 
left  alone  or  encouraged  by  purgatives;  nor  would  he  allow  that,  if  it  is  really  premonitory 
of  cholera,  it  can  be  arrested  by  any  medicine  whatever. 

t  The  *'  cholera  pill "  consists  of  opium,  black  pepper,  and  assafoetida. 

X  Dr  Goodeve  says  that  its  admissibility  depends  upon  its  effect  on  the  })ulse.  If  a  dose 
of  weak  brandy ^and- water  censes  the  pulse  to  revive  ever  so  little,  there  is  no  harm  in 
continniDg  to  give  the  stimulant  in  small  quantity.  In  any  case  ether  or  ammoniu  may  bo 
used,  properly  diluted,  unless  sickness  is  produced. — C.  H.  F. 
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hundred  and  iLirty  of  the  worst  citses,  jind  with  most  luarked  effectik 
Fitr  a  few  seconds  aft<»r  imiuersion  there  wns  commonlT  diflicultr  of 
breathing,  aud  ^maetimes  au  unpleasant  sensation  of  heat.  But  in  leu 
than  a  minute  a  favourable  action  generallT  became  manifest  :  the 
pulse  returned,  or  (if  it  had  been  perceptible  before)  became  fuller  and 
quicker  ;  the  patient  grew  less  distressed,  t^eaaed  to  moan  with  pain,  ond 
wmietiaieB  fell  into  a  quiet  slumber.  In  many  eueeis  recovery  appeared  ti» 
be  the  direct  C4jnaequence  of  the  bath  :  but  in  many  more  the  symptuiij» 
returned  unaltered. 

Experience  is  in  favour  of  injecting  a  warm  saline  solution  into  a 
vein  even  when  patients  are  in  an  apparently  hopelesj^  condition  fmin 
coUapfie.  Among  fifteen  oafles  so  treated  at  the  London  Unspital  by 
Mr  Little  there  were  four  recoveries.  The  immediate  effect  of  an  injet^ 
tioo  is  admitted  on  all  hands  to  be  often  marvellous  ;  a  person  speechleRM. 
and  almost  dead,  may  regain  consciousness,  sit  up,  and  talk  :  and  the  jiuleit? 
may  become  distinct  and  full.  But  in  most  cases  the  improvement  hai? 
been  only  temporary  ;  the  symptoms  soon  return  and  end  fatally,  even 
though  the  operation  should  be  repeated.  Still,  as  Sir  Thomas  Wat  son 
observes,  even  such  a  transitory  amendment  may  Bometimes  be  of  great  im* 
portance,  allowing,  for  example,  a  will  to  be  executed. 

Dr  Macleod  recommended  a  drachm  of  sodium  chloride  and  half  a  draclun 
of  sodium  bicarbonate,  dissolved  ip  a  litre  (35  fl.  oz.)  of  boiled  water,  in- 
jected at  the  temperature  of  the  body.  He  tinds,  as  others  have.  th<it  t^vin- 
ptoms  are  remarkftbly  relieved  and  probal>ly  some  lives  saved,  although  the 
numerical  proportion  of  recoveries  may  not  have  been  increased.  A  litre 
should  take  about  ten  minutes  to  flow  in  by  force  of  gravity  :  and  twi- 
or  even  tliree  may  b©  used   if  needful  to  restore  the  pulae. 

When  reaction  begins,  the  management  of  the  c^ise  of  cholera  coiilniur»' 
to  require  great  care  and  caution,  A  little  beef*tea  or  chicken  brc»th  may 
now  be  given  at  intervals,  or  such  light  farinnceous  food  as  gruel  or  arrow- 
root. Should  vomiting  continue,  it  may  often  be  checked  by  a  done  ot 
opium,  or  by  a  blister  applied  to  the  epigii^trium  :  but  sometimes  it  i* 
necessary,  for  a  time,  to  have  recourse  to  nutrient  enemata.  WTien  snp[ire»- 
sion  of  urine  continues  during  reaction,  tlie  patient  should  drink  frcfly: 
he  may  take  a  drachm  of  liquor  ammonite  ncetatis,  with  five  or  ten  drup«»  of 
tincture  of  digit-alls,  every  two  or  three  houi*s  :  and  mustard  plasters  or 
cupping-glasses  may  he  applied  to  the  loins* 


YELLOW  FEVER 

"I  ay,  ineMmate,  have  you  ever  had  the  yellow  fever,  the  vomito  prieto,  black  vomit,  \ 
■tiw Spaniards  call  it?  No?  Have  you  ever  had  a  bad  bilioui  fever,  then?  No  bad  ) 
Iffioos  fever  either  ?  Why,  then,  you  are  the  moet  anfortnnate  creature,  for  you  have  never  I 
kawB  what  it  is  to  be  in  heaven  nor  else  in  the  other  place.  Oh  the  delight,  the  blessed-  ' 
MB  of  the  languor  of  recovery ! " — Tom  Cringle^ 9  Log, 

Btior^ — InculKUion,  course^  and  events — slighi  cases — Protection — Anatomy-^ 
Stidogg —its  contagious  nature — its  distribution — Its  pathology — the  specific 
microbe-— Diagnosis — Prognosis — Preventive  awl  curative  treatment. 

Synonyms. — ^Typhus  icterodes — ^Febris  flava — Bilious  Typhoid  Fever — 
Black  vomit — ^Yellow  Jack — Specific  diffuse  Hepatitis — Icterus  gravis  with 
piraichymatous  hepatitis — Calentura  vomito-negro — Vomito  prieto — Coup 
de  barre.     Mai  de  Siam  is  probably  a  bilious  remittent,  not  Yellow  Fever. 

definition. — ^A  specific  infective  fever,  running  a  short  course,  with 
TomitiD^,  jaundice,  albuminuria,  and  luemorrhage,  occurring  in  epidemics 
in  the  hot  parts  of  America. 

Bistory, — The  Oriental  plague  has  never  visited  the  Western  Hemi- 
#ere,  but  it  is  there  replaced  by  another  and  not  less  terrible  epidemic 
^uease,  which  from  time  to  time  visits  the  cities  of  tropical  and  subtropical 
merica.  This  specific  and  infectious  fever  is  almost  limited  to  tropical 
n&erica,  the  West  Indian  islands,  and  the  Weat  Coast  of  Africa.  Although 
has  sometimes  been  imported  into  Europe,  it  hfus  never  maintained  itself 
^ons:  U4,  and  in  the  East  it  is  unknown. 

The  first  epidemic  on  record  was  at  Porto  Rico  in  1508.  In  1647  Yellow 
v^er  appeared  at  Barbadoes,  in  Cuba  in  1648,  Jamaica  in  1655,  and  at 
Liadaloupe  in  1635-40-48,  where  it  was  called  nova  pestis,  A  severe 
^idemic  of  the  same  kind  visited  Philadelphia  in  1693,  and  again  in  1762, 
S3,  and  1802.  It  was  at  Mauritius  in  1815.  It  first  appeared  on  the 
razilian  seaboard  at  Rio  Janeiro  and  Bahia  in  1849,  at  Buenos  Ayres  in 
W8,  and  at  the  port  of  Callao,  in  Peru,  in  1853.  There  was  a  terrible 
>idemic  at  New  Orleans  in  1878,  and  in  Florida  in  1888. 

Yellow  fever  is  endemic  in  the  island  of  Hispaniola  (Hayti  and  San 
►omingo)  and  in  Panama,  and  more  or  lees  frequent  throughout  the 
Test  Indies  and  the  adjacent  ooasts  of  Mexico  and  Guiana. 

In  Europe  yellow  fever  repeatedly  occurred  between  1780  and  1820  at 
r^iz,  at  Gibraltar  in  1804,  1814,  and  1828,  and  at  other  Spanish  ports  ;  in 
821  at  Barcelona,  and  afterwards  at  Marseilles  and  Leghorn.  There  was  an 
^pidemic  in  Lisbon  in  1857,  and  a  very  small  one  at  Swansea  in  1865,  intro- 
duced from  Cuba  in  the  barque  "  Hecla." 

In  Senegal  yellow  fever  appeared  as  an  epidemic  in  1778,  in  Sene- 
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gambiu  iu  1S20»  and  since  that  year*  It  was  then  imported  frum  AwericA, 
but  possibly,  as  Dr  Creighton  holds,  it  wbb  at  tirst  oarried  by  the  *Ut^ 
trade  from  Africa  to  the  New  World. 


Courtsc. — ^The  incubation  of  yellow  fever  is  abort,  often  only  •  day  or 
two*  rarely  above  a  week. 

There  are  eometimeB  slight  prodromal  symptoms  of  malaise  and  head- 
ache ;  but  the  disorder  often  sets  in  suddenly  with  rigors  and  extreme  dt- 
)  pression.  Sometimes  it  proves  fatal  in  a  few  hours  with  collapse  imd 
•lividitj.  More  often  the  temperature  rises  for  two  or  three  day^  until  it 
reaches  105*^  Fahr.,  or,  as  was  once  recorded,  107*^  ;  the  face  become* 
duahed,  the  eyes  red,  ferrety,  and  staring.  Frequently  there  i&  un-e-sided 
headache^  or  an  agonising  pain  in  the  back  and  sacrum,  or  there  may  hf 
pains  in  all  the  joints.  The  stomach  becomes  irrit^ible,  nnd  rejects  its 
contents  ;  the  epigastrium  is  tender  to  pressure.  The  palate  is  reddened 
and  redematouR ;  the  gums  swell  and  ble^ ;  the  tongue  is  furred  at  tirtti 
but^fterwards  clean,  smooth,  and  raw.  Constipation  is  more  frequent  than 
diarrhrpa.  The  urine  is  very  scanty,  with  deficient  urea,  and  it  generally 
contains  albumen. 

About  the  third  day,  or  a  little  later,  the  next  stage  aucce^ds-^he 
**lull"  or  stadium  of  the  fever.  The  skin  beoomes  jaundiced,  and  the 
urine  is  bile^Bt^ined  ;  but  the  feeces  are  seldom  day^coloured.  HcemordiAgv 
now  appeiira ;  epiitaxis  is  frequent,  and  sometimes  there  is  cutaneous 
purpura;  the  vomited  matters,  from  being  '*  white "  and  consisting  ♦*? 
on  acid  watery  liquid,  become  ''  black/'  containing  dark  brown  fiocvnli 
or  larger  masses  made  up  of  altered  blood-corpuscles.  It  is  to  be  olysemnL 
j  however,  that  this  symptom  of  blaek  vomit  occurs  only  in  the  more  sercn! 
forms,  and  chiefly  in  such  as  end  fatally.  Thus,  during  an  cipidemic  at 
Gibraltar  in  1828,  Louis  found  that  of  the  patient*  who  died,  all  but  ooo 
bad  it^  and  o!  those  who  recovered  very  few.  According  to  Alvarengn* 
however,  at  Lisbon,  in  1857,  there  were  no  fewer  than  forty  »-*-. -rv^^r'* - 
among  caae6  in  which  black  vomit  was  present. 

Haeniseh,  from  experience  of  the  disease  in  the  West  Indies,  st  ^  ^  ;hJi' 
there  is  usually  on  the  fourth  day  a  remission  of  the  pyrexia,  s^r  tLit  the 
temperature  may  fall  nearly  to  normal;  the  patient  lose^  hi>  fuMdaehe. 
and  experiences  so  much  relief  that  he  fancies  himself  convalescent.  The 
stomach  I  however,  still  remains  irritable ;  and  the  urine,  if  not  previoualy 
albuminous,  now  becomes  so.  In  some  ca^es  the  improvenietit  is  |ief- 
manent,  and  goes  on  to  complete  recovery.  But  more  often,  after  a  few 
hours  or  within  two  day^  at  longest,  matters  change  again,  and  for  tW 
worse.  The  teuiperature  may  now  rise  until  it  reaches  104°  ;  but  some- 
times remains  uomial.  a»  in  a  patient  of  Mr  Leggatt  who  died  of  yellow 
fever  in  London  in  1878  (*  Clin.  Ti-ans./  voL  xi). 

The  symptoms  at  this  period  seem  mainly  to  depend  upon  disturbftoce 
of  the  renal  secretion.  The  urine  is  often  entirely  suppresaed  for  several 
days  together  ;  it  always  contains  albumen,  and  frequently  blood-oasts.  The 
patient  sometimes  falls  into  an  apathetic  condition,  hut  is  more  often  rest- 
less  and  talkative,  and  sometimes  violently  delirious.  The  pulse  is  noftll 
and  thrend-like,  sometimes  frequent,  sometimes  slow.  Jaundioe  apfwai^ 
and  increases  until  the  skin  is  of  &  dark  mahogany  colour.  EieinDrrfaafV' 
continues,  blood  being  passed  from  the  bowels,  from  the  ears,  or  from 
the  respiratory  mucous  membrane.      Death  is  usually  preceded  by  coiti 
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I/an  nnnetimes  it  occurs  suddenly,  the  patient  falling  backwards  upon 
1^  bed  in  syncope,  after  a  state  of  violent  excitement.  But  recover}' 
Biaj  take  place  even  when  the  case  has  appeared  most  threatening 
-ugually  by  crisis,  with  a  rapid  fall  of  temperature  and  profuse  sweating. 

Among  the  sequeloB  observed  are  suppuration  of  the  parotid,  sloughing 

of  the  scrotum  and  penis,  and  the  formation  of  boils.     Convalescence  is 

ihrajs  slow,   and   several   weeks   elapse   before   the   patient  regains   his 

itreogth. 

During  an  epidemic  of  yellow  fever  cases  occur  in  which  the  symptoms 

ire  but  slightly  pronounced.     The  pyrexia  is  moderate  in  degree  ;  jaundice 

k  tlwent  or  dight,  or  may  appear  only  when  the  attack  is  passing  off. 

b  ioinetimes  presenting  itaelf  in  a  very  mild  form  yellow  fever  resembles 

fsteric  fever,  scarlatina,  and  plague. 

The  protection  afforded  by  this  disease  against  second  attacks  is  said  to 

be  tery  efficient,  and  relapses  are  rare. 

Morbid  anatomy, — Rigor  mortis  is  early  and  well  marked ;  and,  accord- 
ing to  Nielly,  putrefaction  is  retarded,  which  is  not  what  one  would  have' 
taticipated.  The  body  is  deeply  jaundiced,  more  deeply  sometimes,  says 
DrMacdonald,  than  it  was  during  life.  The  heart  is  often  pale  and  soft, 
and  the  fibres  in  a  state  of  fatty  degeneration.  The  pleurae  are  ecchy- 
iBOMd,  the  lungs  purpuric,  and  haemorrhage  is  found  between  the  muscles 
tod  under  the  serous  membranes  or  the  meninges  of  the  brain.  There  is 
noally  acute  catarrh  of  the  whole  length  of  the  alimentary  canal,  and  the 
ttomsch  often  shows  hsemorrhagic  erosions ;  but  in  Mr  Leggatt's  case 
tlie  stomach  was  pale,  and  its  mucous  membrane  was  not  swollen.  Accord- 
ing to  Macdonald,  the  stomach  appears  perfectly  normal  when  the  digested 
Hack  blood  is  washed  off. 

The  liver  may  present  patches  of  a  bright  yellow  colour,  or  its  tint  may 
be  uniformly  jaundiced.  The  gall-bladder  and  ducts  are  found  empty,  or 
flDed  with  colourless  mucus.  In  Mr  Leggatt's  case,  Dr  Greenfield,  who 
made  the  autopsy,  found  that  the  portal  canals  were  crowded  with  leuco- 
cyte*, that  many  of  the  bile-ducts  were  filled  with  swollen  epithelium,  and 
thtt  the  greater  part  of  the  hepatic  cells  were  undergoing  disintegration, 
being  swollen  and  fused  together,  or  broken  up  into  irregular  fragments.* 

I  Liebermeister,  in  his  work  on  *  Hepatic  Diseases,'  maintains  that  yellow 
ferer  is  nothing  else  than  a  "  parenchymatous  hepatitis  "  dependent  upon  a 
specific  infection.  This  view  is  supported  by  Dr  Wickham  Legg  in  his  work 
on  the  '  Bile  and  Jaundice,'  where  he  cites  the  description  of  microscopical 
appearances  by  Dr  Alonzo  Clark,  of  New  York,  and  several  other  observers. 
Acute  fatty  degeneration  with  atrophy  is  constant,  and  all  observers  agree 
that  the  hepatic  cells  are  loaded  with  fat  globules. 

The  spleen  is  not  enlarged ;  its  tissue  is  often  firm  and  healthy-looking, 
and  is  not  infrequently  shrunken — probably  as  the  result  of  gastric  hsemor- 

I     ihage. 

The  kidneys  are  swollen,  and  may  show  points  of  suppuration ;  in  the 
eaie  already  referred  to,  Dr  Greenfield  found  the  epithelium  of  the  convo- 
luted tubes  swollen  and  proliferating,  and  the  straight  tubes  contained 
byaline  casts  ;  but  the  kidneys  were  in  this  instance  granular,  so  that  these 

*  It  may,  bowerer,  be  a  qaeition  whether  in  this  case  the  state  of  the  portal  canals  wa& 
ant  u  seddenta*  «:«.!.«♦;«  «i.  ^t*a  f«  the  known  habits  of  the  patient. — C.  H.  F. 
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ehttiij^e  umy  bu%*t'  iieen  uiieonuected  with  the  yellow  fever,  Accardinjr  U*  Df 
Legg,  however,  a  condttion  of  cloudy  swelling  like  thut  found  iii  the  early 
stage  of  parenchyiuatou8  nephritis  is  the  rule. 

The  hloitd,  aci'urdiiig  to  Dr  Joseph  Jones,  of  New  Orleans  (*  Joarn*  vi 
Aiuer,  Med.  Assoc^/  March  16th,  1895),  shows  little  alterjition  of  the 
red  discs  in  number  or  tint,  but  gi*eat  detieieney  in  cuaguhition^  the  cl»»* 
being  soft  and  bulky.  The  gerum  is  of  a  deep  yellow*  colour  irom  tlw 
presence  t>f  bilirubin. 


JSiitjlogy. — One  of  the  uio*>t  striking  feature*  of  the  diseiifie  ts>  tkut  it* 
contagion  is  often  triinsported  by  shipH.  Inst^inces  of  this  have  becofui* 
historitah  In  18*23  H.M.S.  *"  Bann  "  curried  yellow  fever  from  SierrA  Leoiie 
to  the  Island  of  Ascension.  In  1845  the  "  Eclair"  gteiiuier  broujjht  it  frotu 
the  African  coast  to  Bok  Vista,  one  of  the  Cape  de  Verde  Islands,  In  18(il 
it  waa  conveyed  by  a  wooden  flailing  ship,  the  "  Anne  Marie.'*  from 
Havannah  to  St  Nazaire,  in  France ;  and  in  1865  by  a  aimilar  vessel,  the 
*'  Hecla,"  from  Cuba  to  Swansea.  Moreover  the  disease  frequently  paaaei 
from  one  ship  to  luiother,  not  only  when  they  have  been  lying  &ide  by  aide 
in  the  same  port,  but  also  on  tlie  high  seas.  The  ''  Anne  Marie,"  for 
instance,  infected  seven  other  vessels  which  happened  to  be  brought  near 
her ;  and  during  the  local  epidemic  at  Swansea  a  sujack,  the  ''  Elinor/' 
which  took  in  cargo  near  the  "  Hechi,*'  had  her  crew  attacked  after  they 
had  left  that  port  and  had  reached  LUinelly.  So,  in  1795.  the  **  Hussar" 
frigate  captured  ii  French  ship,  the  '  Raison/^  on  which  yellow  fever  wu* 
prevailing ;  only  those  prisoners  who  were  believed  to  be  in  perfect  health 
were  transferred  to  the  English  vessel,  but  notwithstanding  this  precaution 
the  disease  soon  broke  out  among  her  crew. 

These  facts  are  best  explained  by  wiipposing  that  yellow  fever,  like 
ty])hu8,  measles,  and  scarlatina,  is  directly  propagated  from  the  bodies 
of  the  sick.  The  infection,  like  that  of  plague,  has  also  been  found 
to  cling  to  the  hull,  or  |>erhaps  to  the  cargo,  of  a  particular  ve&seU  after 
the  crew  have  been  paid  off.  It  is  believed  in  the  West  Indies  that  u  cargo 
of  hides  or  of  sugar  is  favourable,  and  one  of  salt  unfavourable,  to  the  de- 
velopment of  yellow*  fever  on  lx>ard  or  its  transfer  fn>m  nne  [»ort  ti^ 
another. 

In  the  '  Med.-Chir.  Review '  for  1848  nnd  Hubsequent  year*  there 
appeared  a  series  of  able  articles,  which  «re  now  known  tr»  have  been 
written  by  the  late  Dr  Parkes,  in  which  evidence  was  offered  that  yellow 
fever  is  contagious.  He  relates  in  fuU  detail  the  circumstances  whidi 
attended  its  diffusion  in  Boa  Vista  from  two  soldiers,  belonging  to  the  fwt, 
who  were  lodged  while  ill  in  the  chief  town  of  the  island.  Porta  del  Rev. 
as  well  as  from  a  bibourer,  who  brought  it  direct  from  the  **  Eclair  **  into 
another  tow^n,  Robil  :  and  in  each  case  he  shows  that  the  next  ]>ersons  to  be 
attacked  were  those  who  lived  close  to  the  patients  and  visited  them. 

Nevertheless  many  of  those  who  have  had  the  largest  acquaintance  with 
yellow  fever  have  disbelieved  in  its  coutafriousness,  in  the  ordinary  »enae  of 
that  term,  and  many  facts  have  been  adduced  in  support  of  their  view. 
One  is  that,  as  Griesinger  remarked,  the  disease  often  remains  locaIts«Kl 
upon  the  sea-shore,  or  in  close  proximity  to  the  banks  of  a  navigable  riTer; 
it  may  even  confine  itself  to  a  small  part  of  a  seaport  town  in  the  inuue- 
diflte  neigh  hour  hrnid  of  the  harbour.  Thus,  when  it  prevailed  at  liiubciti  in 
1857,  one  hundred  and  eighty-two  persons  are  said  to  have  left  the  city  for 
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<iifereDt  places  in  Portugal,  carrying  with  them  the  disease,  and  eighty-six 
died,  but  in  no  instance  was  it  communicated  to  other  persons  in  the  places 
fhither  they  went.  In  1865  the  late  Sir  George  Buchanan,  having  investi- 
pted  '"th  great  care  the  local  epidemic  at  Swansea,  came  to  the  conclusion 
[  tliat  "the  evidence  tending  to  negative  personal  contagion  was  about  as 
ftwng  AS  such  evidence  can  by  its  nature  ever  be." 

The  evidence  of  contagion  is  very  strong,  however,  in  many  cases  (see  Dr 
Davidson's  cases  in  Allbutt's  *  System,'  vol.  ii,  p.  391) ;  and  the  contagion 
^ms  to  hold  to  ships  as  that  of  plague  to  houses. 

ClimaU. — ^Yellow  fever  appears  to  be  endemic  in  some  parts  of  Central 
imerica.     Probably  in  the  gulf  States  the  cold  weather  in  winter  prevents 
this,  and  hence  epidemics  occur  there  only  at  intervals  and  among  a  largely 
unprotected  population.     The  disease  only  flourishes  in  hot  climates — in 
Ueiico  and  Guatemala,  New  Orleans,  the  West  Indies,  and  Brazil.     The 
regions  in  which  the  disease  commonly  prevails  are  all  situated  near  the 
equator,  and  the  occurrence  of  a  local  epidemic  within  the  temperate  zone 
seems  constantly  to  be  associated  with  unusually  sultry  weather  at  the 
time.     This  was  the  case  at  St  Nazaire,  in  France,  where  it  appeared 
iD  1861,   and   also   at   Swansea   in    1865.       The   latitude  of   Swansea   is 
51°  37 ',  which  is  beyond  the  geographical  limit  usually  laid  down  for  the 
diiease.    So,  again,  upon  low  coasts  and  near  the  mouths  of  rivers    the 
vent  months  are  generally  July,  August,  and  September;    although  in 
Boall  rocky  islands  within  the  tropics  the  period  from  October  to  February 
iiit«ted  to  be  the  most  dangerous.   Some  exceptions  to  the  rule  that  the  con- 
tagion of  yellow  fever  cannot  resist  cold  have  been  observed.     Thus  Dr 
Archibald  Smith  recorded,  in  the  first  volume  of  the  *  Transactions  of  the 
Epidemiological  Society,'  the  fact  that  in  1855  it  prevailed  at  Cuzco,  in  the 
PeniviMi  Andes,  where  (as  he  was  informed)  the  temperature  of  summer 
nrely,  if  ever,  reaches  65®  Fahr.  in  the  shade ;  and  also  at  Cerro  Pasco, 
with  a  mean  temperature  of  44^  i)y  day.     So,  again,  Mr  Leggatt's  patient, 
fiio  died  in  London,  was  taken  ill  on  March  21st,  1878,  the  mean  tempera- 
tare  of  the  four  previous  days  having  been  54^.     He  had  arrived  at  South- 
impton  from  Rio  Janeiro  (where  the  disease  was  epidemic)  on  March  17th, 
tod  there  had  been  three  other  cases  of  yellow  fever  on  board  the  ship. 

The  geographical  limits  of  yellow  fever  are  remarkable,  not  only  in 
fcwng  almost  confined  to  tropical  America,  but  in  its  preference  for  the 
owns  on  the  coasta  and  along  the  course  of  the  great  rivers. 

Its  original  seat  seems  certainly  to  be  the  Antilles,  whence  it  has  within 
tstorical  times  invaded  Central  and  South  America,  its  northern  limit  being 
uebec,  and  its  southern  Monte  Video ;  and  good  ob8er\'er8  in  the  French 
'est  Indies,  like  Nielly,  believe  that  it  is  endemic  in  Guadaloupe  and 
Fartinique  in  a  comparatively  mild  form.  This  would  agree  with  the 
itural  history  of  plague,  of  cholera,  and  of  the  sweating  sickness. 

Ba^  and  age. — It  is  remarkable  that  yellow  fever  seldom  affects 
esToefi,  and  is  said  to  be  less  common  among  mulattos  or  quadroons 
\uui  in  those  of  pure  European  blood.  According  to  Humboldt,  the 
ndians  of  South  AJoaerica  are  also  exempt.  The  Algerian  Turcos  in  the 
rench  army  escaped  during  the  campaign  at  Vera  Cruz  in  1866,  and 
hinese  coolies  are  said  not  to  suffer  in  an  epidemic.  This,  however,  is  not  a 
ymplete  exemption,  for  Dr  James  Thorington  reported  several  cases  in 
egroes  and  mulattos  at  Colon,  In  Panama,  in  the  year  1882,  und  B.\\^\\ 
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Meu  ai^e  more  often  attacked  than  women,  nnd  uduhs  than  children  ad 
old  people— facts  which  probably  depend  on  the  nsual  sprend  of  the  dis<?asp 
in  epidemics  being  by  commercial  intercourse. 

Pathology. — ^Yellow  fever  is  certainly  a  specitic  disease  in  its  origin  a* 
in  its  course,  and  the  above  eetiologieal  facts  point  to  \%&  being  miasmatU' 
eiintagious  (cf.  p.  17),  although  of  this  there  ii*  at  present  no  proof. 

It  is  now  universally  admitted  that  yellow  fever  is  distinct  fixMn 
any  form  of  intermittent  or  remittent  fever  of  malarial  origin  ;  for  h* 
geographical  range  is  quite  different,  it  is  epidemic,  it  is  transmitted  from 
place  to  place,  it  consists  of  a  single  attack  and  protects  against  future  m- 
vasion,  albuminuria  is  constant,  the  spleen  is  not  enlarged,  and  quinine,  «» 
far  from  being  a  8i>ecific  remedy,  is  believed  to  be  injurious. 

A  question  remains  as  to  the  relation  of  yellow  fever  to  other  forms  c»i 
malignant  jaundice  {uttrus  gravis),  Grisolle,  Garnier,  Liebermeister.  mA 
Wickham  Legg  maintain  that  the  two  are  identical^  and  that  the  csse^  ^f 
acute  yellow  atrophy  of  the  liver  which  occur  in  Europe  are  sporadic  cii»**H 
of  yellow  fever.  Tliis  can  scarcely  be.  The  absence  of  fever  ni  the  foi 
and  its  presence  and  height  in  the  latter ;  the  atrophy  n&  well  as  »*ofte 
and  degeneration  of  the  liver,  the  swollen  spleen  and  the  uonsjontagioto 
character  of  the  former,  to  say  nothing  of  the  absence  of  hseiuorrhsgic 
vomiting  and  the  presence  of  leuctn  and  tyrosin  in  the  urine — all  these  fuels 
prevent  our  identifying  the  two  diseases.  But  the  icterus,  the  hemor- 
rhages, the  rapid  course,  and  the  histological  change  in  the  liver,  with  the 
affection  of  the  kidneys,  show  some  relation  between  them. 

The  diseover^^  of  the  pathogenic  microbe  of  Yellow  Fever  has  been  rt*- 
peatedly  announced ;  but  Sternberg,  of  Washington,  showed  that  iionr 
of  them  had  sufficient  evidence  to  support  its  claim.  None  was  found. 
though  carefully  searched  for  with  all  the  modem  methods  of  detec- 
tion, during  the  epidemic  in  Florida  and  Cuba  in  the  year  1888.  In  1^7» 
however,  Dr  Sanarelli,  of  Monte  Video,  formerly  of  the  Pasteur  InKtitutr. 
discovered   what  appears   to  be   the   pathogenic   microbe  of  vi  rer 

(*  Nature/  July  15th,  1897,  p.  249).     He  believes  that  he  ha^.  si.  i  id 

separating  from  the  crowd  of  other  organisms,  and  particularly  from  th* 
BaHerium  coli  vommunt,  streptococci  and  staphylo€4X*ci.  a  rod*like  micn»be, 
constantly  found  in  the  liver,  spleen,  and  kidneys  of  those  who  hare  died 
of  Yellow  Fever.  He  makes  a  pure  culture  of  this  BariUus  irteruidf*  (a* 
he  somewhat  oddJy  name«  it),  and  reproduces  the  microbes  and  the  aDutomi* 
cal  changes  of  the  disease  by  injecting  it  into  dogs,  goats,  and  horse?*.  Th< 
same  symptoms  follow  injection  of  the  toxines,  after  filtration  of  the  cutturi; 
through  a  Chamberland  filter.  Corroborative  evidence  from  other  ob- 
aervers  seems  to  be  all  that  is  needed  to  establish  the  specific  chfirnetrr 
of  the  microbe. 

Diagnosis. — This  is  not  always  easy  except  when  yellow  fever  is  kno«ii 
to  be  prevalent.  The  affection  most  apt  to  be  mistaken  for  it  is  the  bttiotm 
form  of  remittent  fever.  Other  diseases  that  must  be  borne  in  mind  an? 
relapsing  fever,  the  various  forms  of  jaundice  attended  with  pyntxin, 
acute  yellow  atrophy  of  the  Uver,  and  poisoning  by  phosphorus.  Tlie  dis- 
tinction from  remittent  malarial  fever  has  already  been  indicated. 

The   **  bilious   typhoid  '*   described   by   Griesinger    in    EgyfJt    and  ihm 
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Siamese  fever  of  French  writers  were  both  probably  remittent  fevers,  and 
not,  as  haa  been  supposed,  yellow  fever. 

Prognosis. — ^Yellow  fever  is  a  dangerous  pestilence — very  different  in 
this  as  in  other  particulars  from  malarial  fevers.  The  mortality  seems  to 
Ttry  widely  in  different  epidemics,  being  sometimes  as  low  as  15  per  cent., 
Mwietimes  as  high  as  75  per  cent.  Even  in  the  comparatively  mild  visita- 
tion of  Xew  Orleans  in  1878  no  less  than  4056  people  died,  and  there  were 
tbout  the  same  number  of  deaths  at  Barcelona  in  the  year  1821. 

The  general  indications  are  that  the  greatest  danger  is  in  the  case  of  ( 
dnmkards,  and  of  those  who  go  about  while  the  fever  is  already  upon  them. 
Id  children  the  prognosis  is  favourable. 

In  a  given  case  the  severity  of  the  initial  pyrexia  is  not  of  bad  omen  : 
but  much  vomiting,  and  particularly  hsematemesis,  in  the  second  stage, 
lod  the  presence  of  petechise,  suppression  of  urine,  severe  cerebral  sym- 
ptome,  convulsions,  and  stupor  with  dilated  pupils,  are  all  unfavourable 
ind  often  fatal  symptoms. 

The  symptom  of  most  value  as  regards  prognosis  at  an  advanced  stage 
it  said  to   be   albuminuria;    if   the   amount   of   albumen    in   the    urine  . 
diminishes  as  the  case  goes  on,  the  patient  is  likely  to  do  well ;  if  it  in- 
creases, a  fatal  termination  is  probable. 

PruphyUt^rU, — The  method  of  quarantine  (Fr.  quarantaine,  a  period  of 
forty  days)  was  introduced  by  the  republic  of  Venice  in  1348,  to  prevent 
the  invasion  of  the  Oriental  Plague,  or  Black  Death  as  it  was  then  called. 
[     Id  England  it  was  enforced  by  law  under  Queen  Anne  (1710)  in  order  to 
/ireTent  the  return  of  the  plague,  and  a  fresh  Act  was  passed  in  1727  by 
the  advice  of  Mead.     No  plague  appeared,  but  the  quarantine  laws  were  in 
/oroe  until  the  beginning  of  the  present  century,  when  their  uselessness  waf^ 
«een.    Since  1831  the  same  precautions  have  been  in  force  in  many  parts  of 
fiurope  against  Cholera.     In  the  New  World,  and  also  in  Spain,  quarantine 
regulations  have  also  been  adopted  to  prevent  the  invasion  of  Yellow  Fever. 
If  yellow  fever  is  a  contagious-miasmatic  disease,  the  precautions  which 
sliould  be  adopted  in  order  to  prevent  its  transport  from  one  country  to 
smother  may  be  greatly  simplified,  in  comparison  with  the  regulations  laid 
<iown  until  recently  by  the  best  authorities, — as,  for  instance,  by  M.  M^lier  in 
France  after  the  St  Nazaire  epidemic  in  1861.     As  Sir  John  Simon  remarks 
in  his  *  Eighth  Report,'  the  segregation  of  persons  arriving  from  an  in- 
jected town,  and  their  confinement  in  a  lazaretto  for  a  definite  period  of 
^ime,  is,  on  this  view,  superfluous,  and  in  a  trading  country  like  England 
^1  but  impracticable.     The  points  to  which  the  whole  energies  of  a  port 
sanitary  officer  should  be  directed  are  the  isolation  and  disinfection  of  the 
Tessel  which  is  known  or  suspected  to  contain  the  virus  of  the  disease.     It 
should  be  compelled  to  anchor  at  a  distance  from  all  other  vessels ;   and 
every  part  of  the  hold  should  be  thoroughly  cleansed.     It  would  now  be 
adrisable  to  use  carbolic  acid  for  this  purpose,  rather  than  the  chloride  of 
lime,  which  M.  M^lier  recommended.     The  cargo,  and  the  clothes  and  other 
effects  of  the  sailors  and  passengers,  should  be  disinfected  at  the  same 
time. 

The  necessity  for  stringent  precautionary  measures  against  the  develop- 
went  of  fellow  fever  in  England  and  in  other  temperate  climates  \a  xet\ 
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much,  diminished  by  the  fact  that  a  high  external  temperature  is  an  iiu- 
portant,  if  not  essential  condition  of  its  spreading. 

Treatment, — The  first  point,  as  in  other  fevers,  is  to  get  the  patient  to 
bed  at  coioe,  and,  if  possible,  without  being  moved  far.  At  the  be<rinmnj; 
some  experienced  physicians  give  a  purge  of  calomel,  jalap,  and  ginger. 
The  cold  pack  has  proved  useful  in  many  cases,  but  mustard  applied  to 
the  legs,  or  a  hot  foot-bath,  appears  to  be  preferable  at  the  onset.  For 
the  relief  of  the  sacral  pains  dry  cupping  may  be  used.  The  irritjibility 
of  the  stomach  may  be  checked  by  the  administration  of  creasote  or  of 
cocaine,  of  hydrocyanic  acid,  of  chloroform,  or  of  chlorodyne.  The  patient 
should  be  fed  with  thin  arrowroot,  barley-water,  or  chicken  broth.  Ice 
is  used,  if  it  can  be  obtained  ;  and  it  seems  to  be  the  usual  ]  tract  ice  V* 
allow  the  patient  champagne  or  weak  brandy  and  water  during  the  second 
'  stage.  In  one  case  recorded  by  Dr  Macdonald,  the  cook  of  H.M.S.  Icarun 
.  very  nearly  succumbed  in  the  second  stage,  **  but  he  rallied  iuimediately 
*  on  the  administration  of  a  stout  glass  of  rum  and  water,  and  recovered 
steadily."  Notwithstanding  the  almost  constant  presence  of  albuiuinurin 
and  the  ribt  infrequent  supervention  of  ureemic  symptoms,  physicians  ex- 
perienced in  the  treatment  of  this  disorder  use  subcutaneous  injection* 
of  morphia  to  relieve  vomiting. 

In  a  report  to  the  U.S.  Consul  at  Colon,  Drs  Thorington  and  Jennings, 
who  saw  much  of  yellow  fever  among  the  workmen  of  the  Panama  Railway 
in  1883-8,  strongly  recommend  the  administration  of  cocaine  (ten  minima 
of  a  4  per  cent,  solution  of  the  hydrochlorate)  to  combat  vomiting,  and 
believe  that  if  this  can  be  checked,  and  the  black  vomit  prevented,  the 
disease  is  seldom  fatal.  Dr  Thorington  insists  on  darkness,  quiet,  and 
sponging  as  the  beat  helps  to  sleep,  mustard  to  the  nape  of  the  neck 
and  to  the  epigastriiun  to  relieve  headache  and  gastric  irritation,  and 
chloral  (gr.  xx — ^xxx)  administered  per  rectum  when  needful  as  a  sedative. 
Quinine  and  opium  he  regards  as  worse  than  useleea  For  suppression 
of  urine  he  advisee  mustard  to  the  loins,  spirits  of  jimiper,  digitalis,  and 
gin  and  water;  and  recommends  frequently  passing  the  catheter,  so  as 
to  draw  off  any  urine  that  is  secreted.  Surgeon-General  Sternberg  recom- 
mends six  grains  of  sodium  bicarbonate  and  ^\j  grain  of  mercuric  cliloride 
in  an  ounce  and  a  half  of  iced  water  every  hour. 

If  Dr  Sanarelli's  bacillus  provee  to  be  the  true  pathogenic  cause  of 
Yellow  Fever,  we  may  hope  that  in  the  serum  of  horses  or  other  animals 
which  have  been  rendered  immune  may  be  found  a  direct  antidote  to  thi» 
disease,  like  that  which  we  now  employ  against  diphtheria. 
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**  Nova  febrium 
Terns  iucabuit  cobors." 

HOBICK. 


Hislt/rif  and  geopaphy — Incabatioii — Onsets  course^  and  symptoms — Tlie  fever 
ami  ilie  intercal — The  exaniJiem — Setjuela — PtUhology — Coniaffion — 
Diagnosis — Prognosis — Treatment 

Mediterranean  fecer — Beri-beri. 

Synonyms, — Dandy  Fever — Breakbone  Fever — Three-day  Fever — Scar- 
litina  rheumatica — ^Febris  exanthematica  articulosa.  Other  absurd  names 
are  *'  broken-wing  fever,"  and  "  giraffe,"  the  latter  because  the  neck  is  held 
in  a  stiff  position.  The  word  Denguis  has  been  coined  as  a  Latin  name  of 
the  disease,  but  Dengue  is  the  form  used  by  French  and  German  as  well  as 
English  writers. 

Definition. — ^A  specific  infective  exotic  fever,  epidemic,  running  a  short 
coone,  with  severe  myalgia  and  characteristic  exanthem,  and  usually  with 
ft  favourable  result. 

History. — Among  the  new  epidemic  fevers  of  the  la^t  hundred  years 
is  one  which,  like  yellow  fever,  is  unknown  in  England ;  but  it  is  common 
in  India  and  some  of  the  colonies.     It  clefirly  belongs  to  the  group '  of 
specific  fevers,  though  no  microbe  has  yet  been  discovered.     Among  these 
it  resembles  influenza  in  its  wide  prevalence  when  it  invades  a  community, 
in  the  acuteness  of  its  onset,  the  pain  it  occasions,  and  its  usually  favour- 
able event. 

In  1824  this  disease,  hitherto  unknown  to  Indian  surgeons,  broke  out  at 
Rangoon,  in  Burma,  and  quickly  spread  to  Calcutta,  Guzerat,  Benares,  and 
afterwards  to  Aden  and  Zanzibar.  In  1827  the  same  malady  appeared  in 
the  West  Indies  in  the  island  of  St  Thomas,  and  a  few  weeks  later  in 
tlie  adjacent  island  ol  Santa  Cruz ;  in  1828  it  was  seen  at  Savannah  and 
Cliarleston. 

Dr  Rush,  of  Philadelphia,  described  it  as  prevailing  in  that  city  in  / 
1780.  It  is  remarkable  that  this  epidemic  was  nearly  coincident  with  one  ' 
at  Batavia  and  one  at  Cairo. 

During  the  last  fifty  years  it  has  from  time  to  time  attracted  attention 
both  in  the  Eastern  and  the  Western  tropics.  There  was  an  outbreak  in 
India  in  1871-2,  which  was  said  to  have  come  from  Zanzibar,  passing 
to  Bombay  by  way  of  Aden;  in  1873  it  spread  to  China  and  to 
nnoJiin  rhin-    ««*'  -i-/^  ♦«  *^t^  ialands  of  Mauritius  and  Reunion.     In  the 
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West  Indies  it  was  last  seen  at  Martinique  in  1874  and  in  1875.  The  only 
spot  in  Europe  in  which  this  malady  has  kitherto  appeared  is  Cadii,  where 
it  was  observed  by  Poggio  in  1867  ;  and  an  earlier  epidemic  is  said  to  hate 
occurred  in  th©  same  town  ae  far  back  as  1T64.  During  1853  it  wti» 
common  in  the  United  States,  and  in  1849  in  Brazil  It  attacked  Chitm 
in  1872.  Recent  accounts  tell  of  the  same  disorder  as  an  epidemic  in  tiit* 
Lefvant  {1889),  and  again  in  Egypt  in  1896. 

In  St  Thomas  the  negroes  called  the  new  disorder  "  dandy  fever,"  «pp*" 
rently  in  ridicule  of  the  attitude  and  gait  of  the  patient ;  and  it  is  now 
universally  known  as  Dengue — a  Spanish  word^  meaning  *'  prudery," 

Course. — The  period  of  incubation  h  abort:  four  days  according  to 
Cotholendy ;  one  to  three  or  four,  as  Dr  Manson  observed  it  at  Amoy. 

Dengue  sometimes  sets  in  with  lassdtude,  drowsiness,  vertigo,  a  senfl*- 
tion  of  chillinesB  down  the  back^  and  other  febrile  symptoms  ;  but  more 
often  it  begins  suddenly  with  pain  in  some  particular  part  of  the  body, 
coming  on  while  the  patient  is  walking  about,  or  waking  him  from 
sleep  in  the  night.  Dr  Stedman,  who,  in  the  *  Edinburgh  Med.  Joum.'  for 
1828,  gave  an  excellent  account  of  the  disease  in  St  Thomas,  aays  that  th« 
I  first  thing  noticed  was  often  a  stiffness  in  one  finger;  this  would  increase 
and  be  accompanied  by  intense  pain,  which  spread  over  the  whole  hand 
and  up  to  the  shoulder ;  and  in  a  few  hours  the  fingers  of  both  handi 
would  be  swoUen^  stilf^  and  painful.  It  does  not  appear  that  effusion  can 
be  detected  in  the  joints,  as  in  rheumatic  fever ;  but  Hirsch  says  that,  in 
the  rare  cases  of  death,  serous  infiltration  has  been  found  in  the  connective 
tissue  round  certain  joints.  Cotholendy,  in  describing  dengue  in  the  Isle 
of  Reunion,  supposes  there  may  be  eifusion  into  the  aheaths  of  the  extemsor 
tendons,  which  renders  movement  of  the  joints  so  exquisitely  painful: 
and  he  also  speaks  of  '*  a  slight  fulness,  a  sort  of  oedema,'*  of  the  liandfi 
and  feet.  There  is  often  violent  pain  in  the  eyeballs,  which  feel  too  large 
for  their  sockets.  Before  long  every  part  of  the  body  becomes  the  seat  of 
extreme  suffering,  aggravated  by  restlessness,  which  compels  the  patient  to 
be  constantly  changing  his  position.  He  is  also  extremely  prostrate  and 
sleepless.     Children  are  sometimes  delirious. 

The  temperature  rises  until  it  reaches  102^,  103^,  or  104^,  seldom 
higher;  remissions  occur  three  or  four  times  in  the  twenty-four hoar»» 
Most  writers  describe  the  pulse  as  very  rapid,  120  or  UO  in  the  minute: 
but  a  writer  in  the  *  Arch,  de  M^.  Navale  *  for  1874  says  that  he  often 
found  it  not  much  over  80.  far  lower  than  might  have  been  expected  frooi 
the  temperature. 

Twinincr  loniz  Jig<»  noticed  that  the  f&ce  v,*m  flushed  and  scarlet,  and 
I  recent  observers  describe  a  fugacious  initial  ra^h,  consisting  of  bright  red 
I  patches  upon  the  face,  the  chest,  the  palms  of  the  hands,  and  elsewhere. 
which  subside*  aft^  the  lapse  of  a  few  hours.  The  whole  body  i&  red 
and  Bwollen,  but  the  forehe4wl,  eyes,  *md  cheeks  are  most  affected.  There 
ia  anorexia  ;  the  tongue  is  thickly  furrc*d,  with  bright  red  edges.  The 
stomach  is  extreujely  irritable,  and  often  rejects  everything  that  is  swal- 
lowed.    Th*?  bowel H  are  constipated. 

The  condition  of  the  patient  at  this  period  might  well  cauae  coBStder»Ue 
anxiety  to  anyone  unacquainted  with  the  disease:  but  at  the  eud  of 
twenty-four  or  thirty-«ix  hours  the  pyrexia  begins  steadily  to  abate,  with- 
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out  any  marked  critical  sweat,  and  the  temperature  soon  falls  to  normal  or 
dightlj  below  it.     At  the  same  time  the  pains  in  the  limbs  cease,  and  soon 
diere  is  nothing  for  the  patient  to  complain  of  except  a  sense  of  general 
weakness,  loss  of  appetite,  and  backache.     At  this  time  it  is  said  that  the 
gianda  in  the  neck,  the  axilke,  and  the  groins  may  be  felt  to  be  slightly  en- 1 
lirged.     The  parotid  is  often  swollen  and  salivation  is  frequent- 
After  an  interval  of  about  three  days  an  exanthem — the  second  rash,  or  ' 
"*  terminal  eruption  " — i^pears.     It  i»  first  seen  on  the  palms  of  the  hands, 
next  on  the  feet  and  the  knees,  and  may  in  exceptional  caaes  spread  ail  over 
the  body.     In  appearance  it  is  intermediate  between  the  rash  of  scarlet  . 
fever  and  that  of  measles,  and  it  has  also  been  compared  with  the  erythema  ) 
which  sometimes  accompanies  rheumatic  fever.     In  some  cases  it  is  attended  ' 
with  the  formation  of  wheals  like  those  of  urticaria,  or  occasionally  of  bullae. 
It  gives  rise  to  a  distressing  sensation  of  tingling,  which  presently  passes 
into  still  more  intolerable  itching.     Its  development  is  sometimes  asso- 
ciated with  a  return  of  pyrexia,   but  recent  observations  seem   to  have 
shown  that,  as  a  rule,  the  temperature  remains  normal  at  this  period  of  the 
disease.     Consequently  the  fact  that  an  eruption  has  made  its  appearance 
is  not  seldom  overlooked;   whether  it  is  ever  really  absent  is  doubtful. 
After  a  few  hours,  or  two  or  three  days,  it  subsides  and  disappears,  and 
with  it  the  fever,  if  any.     Afterwards  the  cuticle  begins  to  desquamate, 
Qsaally  aa  a  brawny  powder,  but  sometimes  in  large  flakes,  and  this  may 
be  attended  with  considerable  discomfort  and  soreness,  especially  of  the 
feet.     The  second  eruption,  or  true  exanthem,  is  often  associated  with  u 
repetition  of  the  articular  pains,  which  are,  however,  less  severe  than  at 
first. 

Sometimes  after  a  respite  of  three  or  four  weeks  there  is  a  relapse. 
The  pains  return,  and  compel  the  patient  to  take  to  his  bed  again  and  be 
fed  like  a  child.  Dr  Stedman , speaks  of  the  pains  aa  most  severe  in  the 
looming  and  wearing  off  toward  evening.  They  are  felt  chiefly  in  the 
fingers  and  toes,  in  the  wrists,  the  ankles,  and  the  knees.  The  affected 
/oints  may  be  so  stiff  and  swollen  as  to  produce  deformity.  After  a  few 
days  the  pains  begin  to  subside,  and  one  limb  after  another  becomes  free. 
A  second  relapse  haa  occasionally  been  observed. 

Bronchitis  may  occur  as  a  complication,  and  Nielly  has  seen  peri- 
carditis in  severe  cases.  Months  may  elapse  before  the  patient  is  entirely 
exempt  from  return  of  pain,  and  the  weakness  is  long-continued  and 
distressing. 

Protection  from  future  attacks  is,  with  few  exceptions,  complete. 

JBtiology. — ^From  an  epidemic  of  dengue  scarcely  anyone  escape^,  even 
among  the  inhabitants  of  a  large  city, — aa,  for  example,  among  the  half- 
million  of  residents  in  Calcutta  in  1824.  It  attacks  persons  of  all  ages, 
including  infants  a  few  days  old,  and  the  coloured  races  are  as  liable  to  it 
a*  whites.  "  When  it  has  lasted  for  a  little  time,  one  might  think  that 
there  were  none  but  cripples  in  the  place,  so  many  are  seen  limping  about 
the  streets  on  crutches,  with  bodies  half  bent  or  with  arms  in  slings.*'  The 
duration  of  an  epidemic  is,  according  to  Hirsch,  from  two  to  seven  months. 

The  disease  is  said  by  Dr  Aitken  to  prevail  chiefly  with  sultry,  cloudy  j 
weather,  or  at  the  time  of  heavy  rains.     Dr  Manson  denies  this.     In  tem- 
perate climates  it  occurs  only  during  summer  and  autumn,  and  disappears 
when  frosts  set  in ;  but  in  the  West  Indies  vicissitudes  of  weather  do  not 
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seem  to  have  interfered  with  its  course.     Its  diffusion  from  one  place  lo 
another  seems  plainly  to  be  effected  by  human  intercourse ;  but  whether  il 
is  contagious  in  the  restricted  sense,  passing  from  the  sick  directly  to  tiM    | 
healthy,  is  uncertain.     Dr  Stedman  says  that  in  1827  it  was  introduced  tram  8 


St  Thomas  into  Frederiokstadt,  a  town  of  Santa  Cruz,  by  some  young 
who  went  to  stay  at  a  house  where  all  the  members  of  his  family 
attacked,  and  a  few  days  later  it  appeared  in  the  next  house  and  sffectad 
every  one  there.  Cotholendy  relates  that  an  infant,  which  had  taken  the 
disease  while  with  the  family  of  its  nurse,  waa  brought  home  to  its  mother; 
four  days  afterwards  she  fell  ill ;  the  grandmother  and  the  aunt  did  not  see 
the  child  until  the  day  after  its  arrival,  and  they  were  attacked  a  day  later 
than  the  mother. 

No  distinctive  morbid  anatomy  is  known,  and  nothing  has  yet  been 
ascertained  as  to  the  nature  of  the  infective  virus. 

Diagnosis. — The  epidemic  character  and  the  peculiar  rash,  with  the 
immunity  of  the  heart,  distinguish  this  singular  disease  from  rheumatism, 
the  articular  pains  and  absence  of  sore  throat  from  scarlatina  or  measlea. 
Dr  Sandwitli  writes  of  an  epidemic  in  Cairo  that  it  is  more  like  RabeoU 
than  any  other  disease.  It  is  not  malarial,  for  there  is  no  splenic 
enlargement,  and  quinine  is  useless. 

Prognmis. — Dengrue  is  very  seldom  fati^l,  but  infants  sometimes  die 

with  convulsions  during  the  primary  pyrexia,  and  old  people  may  succumb 

to  exhaustion  towards  the  end  of  the  disease,  or  to  secondary  bronchitis. 

!  During  convalescence  the  patient  is  prone  to  attacks  of  malaria,  dysentery, 

or  other  tropical  disorders. 

Among  the  natives  in  India,  Dr  Mouat  had  convincing  proof  that  dengue 
is  severe  and  protracted  when  left  to  run  its  own  course. 

Treatment. — ^The  practice  recommended  by  this  physician,  and  by  Twin- 
ing before  and  Aitken  after  him,  was  to  abstain  from  bleeding,  and  trust  to 
emetics  and  purgatives.  The  more  modem  practice,  represented  by  Dr 
Manson,  is  to  avoid  purgatives  and  emetics,  as  aggravating  rather  than  re- 
lieving the  distress  of  the  patient.  He  advises  antipyrin  or  antifebrin, 
belladonna,  or  subcutaneous  injection  of  morphia  to  meet  the  myalgia  and 
arthralgia.  Change  of  air  and  "  tonics  "  are  recommended  during  conva- 
lescence. 

Liniments  of  chloroform,  belladonna,  or  cajeput  oil  are  often  useful, 
and  Dr  Stedman  found  that  the  application  of  mustard  plasters  or  blisters 
to  the  neck  or  to  the  loins  gave  great  relief.  When  the  joints  remain 
stiff  and  painful  after  the  subsidence  of  the  disease,  sul^^ur  baths 
are  said  to  be  useful.  After  the  bowels  have  been  freely  opened,  a  dose  of 
laudanum,  or  Dover's  powder,  completes  the  cure.* 

Mediterranban  Fever. — There  is  another  exotic  fever,  which  used  to  be 

*  For  valuable  observations  on  the  clinical  characters  and  the  treatment  of  dengue,  as 
well  AA  of  yellow  fever,  the  reader  is  referred  to  Dr  Shattnck's  notes  to  the  American 
translation  of  Strampell's  '  Handbook  of  Medicine.' 

As  in  the  case  of  relapsing  fever  and  plagne,  the  writer  thinks  it  proper  to  mention 
that  he  has  never  seen  a  case  of  yellow  fever  or  dengue,  nor  of  the  two  other  exotic  affec- 
UonB  deteribed  In  this  chapter. 
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faiuwu  a8  Malta  fever,  but  it  is  now  ascertained  to  be  identical  with  that 
knovn  at  Gibraltar  as  "  Rock  fever/'  and  it  has  been  met  with  in  Sicily, 
^Ksples,  on  the  Danube,  in  Constantinople,  and  at  Massowah.  Hence  the 
m  Mediterranean  has  been  applied  to  the  fever  in  the  official  nomen- 
likture  of  the  Registrar-General  of  the  Navy  and  Army,  drawn  up  by  the 
[College  of  Physicians  (1896).  It  was  formerly  called  gastric  remittent 
i  bilious  remittent  fever ;  and  a  new  title,  '*  Undulant  Fever,"  was  pro- 
[  peKd  by  the  late  Dr  Hughes. 

This  fever  is  endemic,  not  as  a  rule  epidemic,  and  "  miasmatic,"  not 
i  flootairious  in  origin.  It  begins  sharply,  but  continues  a  very  lingering 
course  of  several  weeks  or  several  months,  and  is  liable  to  repeated 
leiapseii.  There  is  no  diarrhoea,  no  exanthem,  and  a  very  irregular  course 
d  tem])erature.  Muscular  pains,  profuse  sweats,  a  swollen  spleen,  appear 
to  be  constant,  together  with  acute  pain  and  moderate  swelling  of  various 
joints,  particularly  the  sacro-iliac,  and  occasional  acute  inflammation  of 
tbe  epididymis  or  testicle. 

Dr  Bruce,  who  carefully  studied  the  disease  in  1887,  has  described  a 
ipecitic  microbe,  under  the  title  Micrococcus  melitensis,  as  constantly 
praent  in  the  spleen  ('  Practitioner,'  vol.  zxxiv,  p.  101).  It  appears  not 
to  occur  in  the  blood. 

The  course  of  the  disease  is  very  tedious,  and  it  leads  to  marked 
ansmia,  but  its  mortality  is  very  small  indeed — due  to  hyperpyrexia,  to 
pneumonia,  or  to  endocarditis. 

After  death  the  only  constant  condition  is  enlargement  of  the  spleen. 
Sane  of  the  lesions  of  enterica  are  present. 

No  efficient  treatment  is  known.  Quinine  and  salicylates  have  no 
effect  on  Malta  fever.  Antipyrin  relieves  the  myalgia,  arthralgia,  and 
neuralgia,  which  are  the  most  distressing  symptoms. 

A  full  accoimt  of  this  disorder,  by  Dr  J.  L.  Notter,  will  be  found  in  the 
second  volimie  of  Allbutt's  '  System,'  from  which  the  above  summary  has. 
been  compiled.  See  also  papers  by  Capt.-Surg.  M.  L.  Hughes  *  (*  Med.-Chir. 
Trans./  1896,  vol.  Ixxix,  p.  256),  Prof.  A.  E.  Wright,  of  Netley  (*  Brit.  Med. 
Zoom./  April  16th,  22nd,  and  29th,  1896),  and  Dr  H.  E.  Durham  ('  J.  of 
Path./  1898,  vol.  V,  p.  377). 


Beri-beri. — ^Another  exotic  specific  disease,  which  has  recently  shown  it- 
self in  the  British  islands,  is  known  by  the  above  name  in  Singhalese.  It 
is  endemic  in  Japan,  where  it  is  known  as  Kakke,  in  Corea,  Shanghai  and 
Hong  Kong,  Manila,  Sumatra,  Java,  Singapore,  and  the  whole  of  the  Malay 
archipelago.  It  is  common  in  Ceylon,  and  not  unknown  in  India  and 
Further  India.  In  Africa  it  is  met  with  in  Madagascar,  Mauritius,  and  Zan- 
zibar, and  on  the  river  Congo ;  in  America  among  the  West  India  islands, 
in  Brazil,  and  at  Monte  Video. 

Lastly,  Beri-beri  has  sometimes  been  imported  in  ships  from  China. 
Japan*  or  Singapore,  into  the  port  of  London;  and  a  severe  outbreak  of 
peripheral  neuritis  in  the  Richmond  Asylum  of  Dublin,  which  was 
more  or  less  constantly  present  from  1894  to  1897,  has  been  explained  to. 
the  satisfaction  of  competent  observers  as  nothing  else  but  Beri-beri. 

The  symptoms  begin  with  remarkable  depression,  bodily  and  mental. 

*  This  diitingnished  officer  wm  killed  in  the  engagement  near  Colenso,  in  Natal,  while 
doim?  bi«  datj  on  Sir  Bedren  BaJJer't  ttaff,  1899. 
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like  that  of  influenza,  but  without  the  fever  or  acute  symptoms.     After   j 
some  days  or  weeks,  loss  of  power  in  the  limbs  appears;  often  suddenly,    | 
with  nmnbness,  tenderness,  loss  of  knee-jerks,  and  the  oUier  symptoms  of   i 
I  peripheral  neuritis.     At  tlie  same  time  there  is  anasarca,  beginning  in  the    ! 
^  face  and  feet,  and  gradually  becoming  general.    The  hands  are  also  affected, 
and  tbe  patient  suffers,  beside  the  pain  in  his  limbs,  from,  palpitation  and 
dyspepsia.     After    a    variable    time    the    oedema    disappears    with    free 
diuresis,    and    then    the    atrophy    of    the    paralysed    muscles     )>ec«ime« 
apparent.     They  very  slowly  recover  their  volume  and  power,   and  con- 
valescence may  not  be  completed  for  many  months,  or  even  for  a  year. 

These  symptoms  are  not  equally  pronounced  in  every  patient-.  lu  siuue 
(inaemia  is  the  most  striking  feature  of  the  case,  which  would  be  taken  for 
one  of  renal  or  cardiac  dropsy  until  the  urine  and  the  heart  were  examined. 
In  other  cases  there  is  only  slight  oedema,  and  the  ease  presents  iu^lf  «« 
one  of  paraplegia  or  of  muscular  atrophy.  In  others  again  dyspnoea  and 
palpitation  are  the  predominant  symptoms,  and  these  are  of  the  gravett 
import. 

It  is  remarkable  that  pyrexia  is  often  absent,  certainly  after  the  earlier 
period  of  the  disease,  and  possibly  throughout.  There  is  no  evideuc-e  of 
affection  of  the  cerebral  or  spinal  centres.  The  nerves  are  affected  with  a 
toxic  inflammation  like  that  produced  by  alcohol,  or  by  the  poi>on  of 
diphtheria;  and  the  effects — loss  of  power,  anesthesia,  numbness,  tickling, 
burning,  formication,  tenderness,  with  loss  of  knee-jerk  and  early  appear- 
ance of  the  reaction  of  degeneration — are  just  those  observed  in  other 
forms  of  multiple  parenchymatous  neuritis.  The  distribution  is  constantly 
in  the  legs,  frequently  in  the  arms,  sometimes  also  in  the  trunk  and  face« 
and  very  rarely  in  the  muscles  of  the  eyes  or  neck. 

The  mortality  varies  greatly — from  only  1  per  cent,  to  more  than  half 
the  cases.  It  is  most  often  due  either  to  syncope  or  to  gradual  cardiac  ^ 
dyspnoea;  less  frequently  to  dropsy — ^pleural  or  pericardial  effusion,  or  J 
oedema  of  the  lungs.  After  death  the  nerves  are  found  wasted  and  desrene-  ] 
rated,  and  also  the  muscles  they  supply,  and  the  heart  is  dilated,  with  i 
•vitreous  degeneration  of  its  fibres.* 

The  pathology  of  Beri-beri  is  uncertain.  It  is  certainly  not  a  form 
of  malaria,  nor  of  scurvy,  nor  is  it  caused  by  any  poisonous  food,  nor  by 
aniemia,  which  is  only  seldom  a  marked  symptom.  It  does  not  de]>end  on 
the  presence  of  animal  parasites.  Numerous  investigaticms  have  been  under- 
taken by  Pekelharing  and  other  pathologists  at  the  instance  of  the  Govern- 
ment in  the  Dutch  East  Indies ;  but  the  micrococcus  discovered  is  not  yet 
generally  acknowledged  as  either  constant  or  pathogenic.  Beri-beri  does 
not  appear  to  be  directly  contagious,  and  it  does  not  protect  against  recur- 
rence. 

No  specific  treatment  is  known,  and  Dr  Manson  chiefly  advises  change 
of  locality,  and  improved  dietary.  He  treats  the  dropsy  with  laxatives  and 
diuretics,  followed  by  steel,  the  neuritis  by  strychnia,  and  the  cardiac 
symptoms  by  nitrate  of  amyl  or  nitro-glycerine,  by  a  brisk  purge,  and,  in 
iin  urgent  case,  by  venesection. 

•  >lanson,  *  Tropiciil  Disea^^e^,*  1890,  pp.  221 — 247. 


ERYSIPELAS 

Hippocrates,  Aph.  vi,  25.* 

fj  uses  of  the  term — A  contagious  disease — The  specific  microbe — Relation 
of  the  phlegmonous  form  to  facial  idiopathic  erysipelas — Incubation  and 
ottset — the  eruption  of  the  face  and  fauces — its  histology — the  symptoms  and 
omrse — Recurrent  erysipelas — Occasional  useful  effects — Complications — 
Saiuelos — Diagnosis — Prognosis — Treatment. 

Synonyms. — ^Febris  erysipelatosa,  Ignis  sacer,  Rosa,  the  Rose,  St 
lonj's  fire— J'r.  Eiysipele— (rerm.  Eothlauf. 

Offinition. — ^A  specific  infective  disease,  characterised  by  an  exanthem 
fever;   of  short  course,  often  complicated  by  suppuration  and  septi- 
ia.  and  always  the  result  of  invasion  by  a  special  micrococcus. 

jtherto  all  the  diseases  discussed  have  agreed  in  the  essential  features 
e  group  of  diseases  called  Specific,  and  each  has  been  readily  defined 
separated  from  any  other  malady.     But  now  we  come  to  less  easily 
kI  categories, 
rysipelas  and  Diphtheria  have  both  been  the  subjects  of  much  contro- 

as  to  the  extent  to*  which  each  name  should  apply,  and  as  to  the 
ific  ''  character  of  many  cases.  The  difficulty  arises  in  each  case 
the  prominence  of  the  local  lesion,  and  its  likeness  to  non-specific 
mation. 

jsipelas  is  frequently  mentioned  by  Hippocrates  as  a  form  of  acute 
mation  of  the  skin,  and  the  term  has  never  since  been  lost  in  medical 
ure.  There  have,  however,  been  great  differences  of  opinion  as  to 
ifiTections  should  be  included  under  this  name. 

me  physicians,  especially  in  France,  have  separated  a  "  medical 
elas*'  of  the  face  and  head  from  the  cases  seen  in  surgical  practice, 
upelas  attacking  the  limbs  and  the  body  after  injuries.  On  the  other 
many  surgeons  used  to  regard  as  ''  erysipelatous  "  almost  every  fonn 
wading  inflammation  of  connective  tissue,  even  includinp^  diffuse  suppu- 

of  the  post-peritoneal  structures  after  operations  on  the  rectum, 
-iew  is  strongly  objected  to  by  Volkmann  and  other  German  writers. 
ill  they  allow  the  term  "  phlegmonous  erysipelas  "  to  cases  of  suppu- 

or  sloughing  attended  with  intense  redness  of  the  skin,  if  the  sub- 
ous   and  intermuscular  textures  are  involved.     Again,   the  epithet 

>r  erysipeUs  to  spread  from  tbe  surface  inwards  is  a  bad  sig^,  bat  for  it  to  spread 
thin  oatwards  is  a  good  one. 
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''  erysipelatous "  has  been  applied  to  the  septic  peritonitis  of  puerpttil 
women,  and  to  the  ascending  suppuration  of  the  urinary  tract  which  foUoi| 
necrosis  of  the  vesical  mucous  membrane.  Lastly,  the  relation  betvM 
erysipelas  and  erythema  was  at  one  time  much  discussed.  The  latter  tcni 
is  applied  to  various  forms  of  transient  superficial  dermatitis,  which  vfli 
be  discussed  in  the  last  section  of  this  work  :  but  without  doubt  it  Imi 
sometimes  been  confounded  with  slight  cases  of  erysipelas. 

Idiopathic  facial  erysipelas :  its  pathology, — All  these  questions 
ultimately  be  settled  by  setiological  considerations.  Erysipelas  is  a 
tagious  disease.  Of  its  propagation  by  contagion  examples  were  recoi4i|[; 
many  years  ago  by  Dr  Wells,  of  St  Thomas's  Hospital,  the  author  of  thij 
celebrated  '  Essay  on  Dew.'  For  a  long  time  Continental  observers  dispti 
the  possibility  of  such  an  occ-urrence  :  but  Velpeau  recognised  the  fac^J 
Volkmann  cited  more  than  a  dozen  cases  in  proof,  and  it  is  now  univem|||r] 
admitted. 

A  strikinj^  series  of  recorded  cases  was  brought  before  the  Acad^mie  de  Medteiail 
1864  by  Dr  Bliii.     One  of  the  surgeons  at  the  Lariboisi^re  Hospital  had  under  his  esitt 
piitients  suffering  from  erysipelasi,  when  he  was  himself  seized  with  it.     A  inedicil  hi 
from  Quise  visited  him  and  fell  ill  after  returning  to  that  place,  where  nn  other  < 
of  the  disease  then  existed.     That  gentleman's  servant  was  attacked,  and  also  a  r 
who  came  to  see  him.    The  latter  gave  erysipelas  to  his  wife,  and  three  members  of  a 
family  who  were  repeatedly  in  contact  with  them  dnring  their  illness  snlfered  in  their  t 
From  this  family  the  disease  spread  to  two  Sisters  of  Mercy,  and  they  conveyed  it  tottii'| 
medical  man  who  attended  them.     Lastly  it  passed  from  him  to  his  daughter. 

Erysipelas  is  not  only  a  contagious,  but  also  a  specific  disease,  in  thi 
sense  of  being  always  dependent  upon  the  entrance  into  the  body  of  a 
definite  virus  from  without.     It  is  a  mistake  to  suppose  that  the  diieia^ 
like  pyaemia,  constantly  becomes  prevalent  wherever  surgical  patients  an 
crowded  together  under  unfavourable  conditions.     In  the  Crimean  war  of 
1853-4,  in  the  Austro-Prussian  war  of  1866,  and  in  the  Franco-German  wm 
of  1870,  repeated  examples  presented  themselves  of  hospitals  which  it  wm 
impossible  to  keep  healthy,  and  yet  erysipelas  never  appeared.     On  tha 
other  hand,  there  have  been  many  instances  in  which   it  has  prevaiM 
in  a  single  ward  of  a  hospital.     Whether  it  ever  spreads  as  an  ei>idemia 
over  an  entire  district,  like  typhus  or  scarlatina,  is  more  doubtful.  BetwMt  ^ 
1841  and  1854  this  is  said  to  have  been  the  case  in  certain  parts  of  the  J 
United  States,  but  both  Volkmann  and  Hirsch  are  of  opinion  that  the  sujK  | 
posed  erj'sipelas  was  more  probably  diphtheria.  j 

In  a  hospital  the  poison  of  erysipelas  often  clings  to  particular  wanh,  j 
and  even  to  particular  beds,  with  extreme  obstinacy.     Mr  Savory,  in  1873,  { 
recorded  that  during  a  small  epidemic  which  occurred  at  St  Bartholomei'i,  ) 
the  disease  almost  always,  in  passing  from  one  to  another,  attacked  ihb 
nearest   patient  who  had  an  open  wound.     The  late  Mr  de  Morgan,  in 
Holmes'  '  System  of  Surger}%'  cites,  on  the  authority  of  Dr  Goodfellow,  in 
extraordinary  instance  in  which  erysipelas  spread  in  regular  order  througih 
out  a  ward  of  thirteen  beds  to  almost  every  patient  in  turn,  goin^r  down  one 
side  of  the  ward  and  then  up  the  other  side.     The  following  case  wm  ob- 
served by  Mr  de  Morgan  himself.     It  having  been  found  at  the  Middlesex 
Hospital  that  patients  occupying  two  adjacent  beds  with  a  window  between 
them  were  particularly  apt  to  be  attacked,  the  suspicion  arose  that  thii 
might  be  due  to  the  presence  of  a  dustbin  in  th^  area  below.    It  m 
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cleaned  out,  and  there  were  no  further  cases.  Two  years  later  the  disease 
reappeared,  and  it  was  found  that  the  dustbin  had  again  become  foul,  but 
the  adoption  of  the  same  measures  as  before  rendered  the  beds  again 
healthy.  In  this  instance  it  might  perhaps  be  doubted  whether  the  impure 
air  actually  conyeyed  a  poison  to  the  patients,  or  whether  it  merely  pre- 
disposed them  to  be  attacked.  But  no  such  doubt  attaches  to  another  set 
of  cases,  recorded  by  Dr  Eonig,  of  Rostock,  in  the  *  Arch.  d.  Heilkunde '  for 
1870.  In  the  hospital  of  that  town  a  small  epidemic  of  erysipelas  was 
clearly  traced  to  infection  from  the  cushion  of  the  operating  table.  This 
cushion  was  deeply  discoloured  with  blood,  and  from  the  day  it  was  removed 
no  fresh  case  occurred. 

The  contagion  is  undoubtedly  conveyed  not  only  by  direct  contact  with 
a  patient,  but  also  by  fomites,  probably  by  the  air,  and  there  is  reason  to 
believe  by  the  dead  body. 

So  long  ago  as  1873,  Dr  J.  Orth,  of  Bonn,  recorded  in  the  *  Aroh.  ftir 
experim.  Path.'  a  series  of  experiments  in  which  he  infected  rabbits  by 
the  subcutaneous  injection  of  fluid  taken  from  an  erysipelatous  bulla  in 
man ;  he  also  transmitted  the  disease  from  rabbit  to  rabbit  by  inoculating 
with  liquid  from  inflamed  and  oedematous  pMtrts  of  the  skin,  and  even  with 
blood  from  animals  already  infected.  That  erysipelas  can  be  conveyed  in 
a  similar  manner  from  one  human  being  to  another  seems  to  be  established 
by  an  old  observation  accidentally  made  by  Doepp:  he  vaccinated  nine 
children  with  lymph  from  a  child  who  on  the  following  day  fell  ill  with 
erysipelas ;  and  all  were  attacked  by  the  latter  disease. 

Orth  found  micrococci  in  the  infecting  fluid  with  which  he  made 
his  experiments  on  rabbits,  and  he  succeeded  in  producing  erysipelas 
by  inoculating  animals  with  micrococci  that  had  undergone  artificial  culti- 
vation. The  presence  of  such  organisms  in  erysipelas  had,  indeed,  been 
previously  demonstrated  by  Lukomsky  and  by  Huter,  not  only  in  tissues 
affected  with  the  disease  and  in  the  oedematous  fluid  which  satruates  them, 
but  even — in  small  numbers — in  the  blood.  Subsequent  investigations  by 
Fehleisen  and  Koch  in  1883  confirmed  the  constant  presence  of  a  special 
micrococcus  occurring  in  chains,  now  named  Streptococcus  erysipelatosus. 
Cancerous  tumours  have  been  injected  with  a  pure  cultivation  of  this 
microbe,  and  erysipelas  has  followed  as  was  intended.  The  streptococcus  is 
often  found  in  the  thin  serum  of  a  bulla  and  pus  of  an  abscess,  and  in  the 
lymph  channels ;  but  is  absent  or  only  sparingly  present  in  the  blood.  It 
is  eixcessively  minute,  smaller  than  the  granules  observed  in  the  lymph  of 
vaccinia.  Cultivation  and  inoculation  seem  to  establish  its  specific  dis- 
tinction from  Streptococcus  pyogenes,  although  some  competent  critics  still 
doabt  it. 

Thus  all  the  tests  enumerated  in  p.  18  are  satisfied,  and  we  may  con- 
clude that  erysipelas  is  a  "  specific  disease." 

Phlegmonous  erysipelas. — The  question  remains  of  the  relations  be- 
tween the  various  forms  of  disease  that  have  been  included  under  the  name 
of  erysipelas.  Vdkmann  admits  that  acute  diffused  suppuration,  diph- 
theria, or  puerperal  fever,  when  introduced  into  a  hospital  free  from  erysi- 
pelas, is  often  followed  by  erysipelas  of  the  face.  He  cites  a  case  in  which 
a  man  who  had  a  severe  gunshot  wound  of  the  foot  died  of  "  pseudo-erysi- 
pelas," which  in  several  places  had  passed  on  to  gangrene.  A  brother 
who  attended  him  was  attacked  with  erysipelas  of  the  face,  and  so  was  a 
nurse ;  and  several  other  persons  became  affected  with  phlegmonous  inflam- 
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mations.  Such  occurrences  are  the  more  striking  because  contagiousnew 
is  a  far  less  marked  feature  of  erysipelas  than  of  many  specific  maLadiec. 
But  just  as  in  cultivation  experiments  there  is  great  difficulty  in  keepinjf 
fluids  free  from  accidental  contamination  with  foreign  bacteria,  so  diseased 
.'  surfaces  in  living  patients  may  afford  a  favourable  nidus  for  the  growth  of 
\  a  specific  microbe,  and  thus  erysipelas  be  grafted  on  suppuration.  In 
phlegmonous  erysipelas  it  is  quite  possible  that  Streptoroerus  pyogertrM  may 
be  mingled  with  Streptococcus  crt/HipelatoMUH,  and  hence  the  disease  be  due 
to  a  mixed  infection. 

It  was  formerly  thought  that  erysipelas  of  the  face  and  head,  as  phyii- 
cians  see  it,  differed  from  the  surgical  affection  in  appearing  upon  the 
unbroken  skin,  without  any  wound  or  abrasion.  Trousseau,  however, 
pointed  out  that  it  often  starts  from  some  slight  breach  oi  surface,  as 
from  a  suppurating  pimple  at  the  angle  of  the  eye,  which  the  patient  may 
have  scratched,  or  from  a  trifling  eczematous  eruption  on  the  nose,  or  from 
a  fissure  at  the  ccM^er  of  the  mouth,  or  even  from  a  sore  gum  due  to  a 
decayed  tooth.  This  view  has  since  been  adopted  both  by  Volkmann 
and  by  Ziilser.  A  most  careful  record  of  observatiofis  for  the  purpose  of 
testing  its  correctness  was  made  by  Eonig.  Among  twenty-nine  cases  of 
erysipelas  of  the  face  or  scalp  which  occurred  in  the  inmates  of  a  prison 
at  Ziegenhain,  fifteen  were  traceable  to  previous  injury  of  the  affected 
parts.  The  supposition  is  that  the  contagious  microbe  of  the  disease  settles 
upon  the  spot  which  afterwards  becomes  the  seat  of  erysipelatous  inflam- 
mation, and  that  infection  of  the  blood  is  secondary.  The  complete  want 
of  symmetry  in  the  distribution  of  the  rash  furnishes  a  strong  argument  in 
favour  of  this  view.  Nevertheless  one  often  fails,  alter  careful  search,  to 
find  a  primary  lesion,  and  is  forced  to  admit  that  though  a  breach  of  the 
skin  is  the  most  frequent,  it  is  not  the  only  inlet  for  the  virus.  The  outlet 
is  probably  the  cast-off  epithelium  of  the  affected  skin  or  mucous  mem- 
brane. 

Baumgarten  found  the  streptococcus  of  erysipelas  in  the  wards  of  a 
hospital,  so  that  it  may  be  in  some  cases  a  '*  miasmatic  contagious  "  disease, 
like  plague. 

Predisposing  causes. — The  presence  of  a  wound,  combined  with  neglect 
of  antiseptic  precautions,  favours  the  occurrence  of  the  disease.  Er3rsipelas 
is  no  doubt  always  derived  from  another  case  of  the  same  disease ;  but  it 
does  not,  as  a  rule,  spread  to  healthy  persons*  and  surgeons  have  often 
conveyed  the  contagion  by  hands,  bedding,  and  vestments  without  suffering 
themselves. 

Women  are  believed  to  be  somewhat  more  liable  to  facial  erysipelas  than 
!   men,    and    it   is    supposed    to    be   most    common     '  in    spring    and    fall.'* 
Drunkards  are  particularly  exposed  to  it  if  they  receive  any  injury,  and  so 
are  patients  suffering  from  Bright's  disease. 

Incubation. — The  incubation  of  erysipelas  appears  to  last  from  one  to 
three  or  four  days.  In  Fehleisen's  experimental  inoculations  the  period  of 
incubation  was  from  fifteen  to  sixty  hours. 

There  is  reason  to  believe  that  during  this  time  local  changes  are 
actively  going  on,  although  there  is  no  obvious  inflammation  of  the  skin. 
For  it  had  long  ago  been  noticed  by  Frank  and  by  Chomel  that  the  de- 
velopment of  erysipelas  of  the  face  is  often  preceded  by  pain,  tenderness. 


INCUBATION   AND    COURSE  309 

and  swelling  of  the  cervical  glands ;  and  the  late  Mr  Busk,  after  close  ob- 

•erration  of  a  large  number  of  cases,  was  convinced     that  this  was  an 

invariable  occurrence.     Perhaps  inflammation  is  already  going  on,  but  the 

Ijmphatics  carry  off  the  exudation  as  fast  m  it  appears.     Doepp's  cases 

of  erysipelas  following  vaccination  seem  to  show  that  the  infective  micro- 

sjmes  erf  the  diseaae  must  be  multiplying  locally  during  incubation,  for 

the  lymph  which  conveyed  erysipelas  was  taken  from  tlie  arm  of  a  child 

in  whom  the  disease  did  not  appear  until  the  following  day.     Nor  is  there 

any    difficulty    in    imagining    that    the    blood    may    even    at    this    early 

period   contain   the   specific    streptococci,    whether   by    direct    absorption 

through   the   veins   or   by   transmission    through    the   lymph-glands,    ana 

onwards  through  the  thoracic  duct.     Before  the  outbreak  of  erysipelas  the 

patient  often  feels  ill,  shivery,  languid,  or  drowsy  ;  his  pulse  is  frequent  and 

his  temperature  raised ;  he  may  suffer  from  nausea,  vomiting,  or  diarrhtea, 

ind  sore  throat  very  frequently  accompanies  the  complaint. 

On  the  other  hand,  Volkmann  states  that  in  many  cases  he  has 
matched  the  development  of  erysipelas  in  patients,  already  in  hospital, 
whofle  temperatures  had  been  systematically  observed  for  some  time  pre- 
viously, and  has  never  seen  any  prodromal  symptoms  whatever.  In  his 
opinion,  whenever  they  seem  to  be  present,  the  fact  really  is  that  the  local 
tffection  has  already  begun,  but  in  some  deeply  seated  part,  so  that  it 
nmains  imdisoovered.  Trousseau  maintained  that  erysipelas  of  the  face 
often  starts  from  the  mucous  membrane  of  the  palate  and  fauces,  and 
resdies  the  skin  by  passing  outwards  through  the  nostrils.  Such  a  course 
might  well  account  for  the  early  swelling  of  lymph-glands. 

Dr  Fftgge  observed  a  cuse  in  point  in  1882.  A  man  who  bad  bad  jaundice  for  some 
Ine  WB  admitted  ander  his  care  on  June  24tb.  His  temperature  was  then  105^  He  said 
tiMt  hit  febrile  symptoms  bad  begun  with  a  slight  rigor  on  the  evening  of  the  22nd.  There 
vas  BO  evidence  of  pylephlebitis  or  other  local  affection  of  the  liver  to  account  for  the 
pyrexia.  On  the  26th  the  end  of  the  nose  was  found  to  be  red,  and  a  blush  of  erysipelas 
wotm  spread  over  the  face.  It  was  then  remembered  that  when  he  first  came  into  the  hos- 
fital  be  complained  of  sore  throat,  and  that  on  the  25th  the  clinical  clerk  bad  noticed  the 
sabmaxillary  glands  to  be  swollen. 

Onset  and  exanthem. — The  onset  of  erysipelas  is  usually  sudden,  and  it 
is  often  marked  by  rigors.  The  late  Dr  Woodman  (in  his  translation  of 
Wnnderlich's  work)  remarks  that  even  in  adults  epileptifonu  convulsions 
are  not  uncommon.  The  temperature  may  rise  in  twelve  hours  to  104°,  and 
usually  reaches  its  fcutigium,  which  may  be  at  105°  or  even  106°,  within 
the  first  two  or  three  days. 

In  some  cases  severe  febrile  symptoms  may  set  in  and  last  for  a  day 
or  two  before  the  rash  appears.  This  *'  prodromal  "  period  between  that  of 
incubation  and  the  appearance  of  the  exanthem  is  exactly  what  we  notice 
in  cases  of  scarlatina,  measles,  and  smallpox.  The  writer  has  seen  it 
last  three  days,  vnih  high  temperature,  severe  headache,  and  thickly  furred 
tongue. 

Usually,  however,  within  a  few  hours  of  the  rise  of  temperature  some 
part  of  the  skin,  usually  near  the  angle  of  the  eye  or  the  ala  of  the  nose, 
begins  to  bum  and  tingle.  It  soon  becomes  red  and  swollen,  and  the 
redness  rapidly  deepens  into  a  crimson  blush,  which  fades  under  pressure, 
but  retoms  as  soon  as  the  pressure  is  removed.  It  spreads  until  in  a  day 
or  two  it  mav  cover  iha  whole   of   the   face,    and   where    it    ir   snreadinc 
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the  finger.  On  the  other  hand,  where  it  is  stationary,  its  edge  fades  ^ 
gradually  into  the  healthy  skin  beyond.  There  is  extreme  swelling,  espe- 
cially where  the  skin  ia  ioose^  as  on  the  eyelids;  these  become  converted 
into  smooth,  rounded,  translucent  tumours,  and  it  is  impossible  to  aepaivte 
them  so  as  to  get  a  view  of  the  eyeballs.  The  features  are  so  altered  that 
the  patient  cannot  be  rectignised.     The  surface  is  tense  and  shininjij,  though 

(it  may  be  made  to  pit  by  keeping  up  geutle  pressure  on  it.  There  are  often 
a  few  scattered  vefeieles,  or  blebs,  which  may  reach  a  large  size ;  and 
Yolkmann  confirms  a  statement  originally  ma^e  by  Suneon  that  mlnofe 
vesicles  can  always  be  seen  with  a  lens. 

For  three  or  four  days  the  disease  may  go  on  spreading,   until*  if  it 
began  upon  the  face  or  the  head,  it  may  cover  the  surface  down  to  the  root 
I  of  the  neck.     Volkrnann,  however,  renmrks  that  the  chin  always  remaJas 
I  untouched.     The    conditions    which    determine    its    advance    in    one 
rather  than   another  were  carefully  studied  by   Pfleger,  whose  views 
endorsed  by  Ziilzer,     It  would  seem  that  this  depends  mainly  upon  the 
arrangement   of  the  subcutaneous  C4»nnective-ti88ue   bundles ;    they  every- 
where interlace,  «n  as  to  form  rbonibiidaJ  meshee,  but  these   are  mnially 
horizontal    or    oblique,    whereas    on    the    chin   their   direction    is    vertical. 
I  Pfleger    also    muintuins    that    wherever    the    skin    is    tied    down  to    the 
deeper   parts   the   spread   of  erysipelas    is    retarded    or   arrested, — as,   for 
I  example,  along  the  crest  of  the  ilium  and  Poupart's  ligament.      Erysipelas 
of  the  face  and  head  seldom  extends  far  upon  the  chest  ;    but   when  the 
disease  begins  upon  the  trunk  or  upon  a  limb,  it  may  spread  until  it  hat 
covered  the  whole  body.     If  it  goes  on  advancing,  however,  it  subsides  in 
the  parts  first  attacked  while  it  is  springing  up  elsewhere  ;  hence  it  is  nerer 
&  universal  or  a  symmetrical  exauthem.     Beyond  an  affected  areiL  szuaU 
islets  of  redness  may  not  infrequently  be  seen,  but  these  are  always 
\nected  with  it   subcutaneously.     Volkmann  declares  that  erysipelas 
[gives  rise  to  two  or  more  patches  at  a  distance  from  one  another:   it  i 
indeed,    happen   that    in    a   case    of   double    amputation    both    stumps   art 
affected^  or  thut  in  a  case  of  erysipelas  of  the  head  the  disease  breaks  out 
ja  few  days  kter  round  a  pimple  on  the  leg;  but  such  caaem  ore  prcibahlf 
due  to  multiple  infection. 

En/aiptlm  faucium. — During  an  epidemic  of  erysipelas  in  a  hospital  it 
is  no  uncouHiion  thing  for  cases  of  sore  throat  to  occur,  which  are  eTidenily 
of  the  sume  nnture,  but  in  which  the  skin  remains  unafitected.  An  account 
of  this  form  of  the  disease  was  given  by  Comil,  based  upon  a  study  of 
eighteen  cases.  He  describes  a  shining,  purple-red,  o^dematous  swelling  of 
the  fauces,  sometimes  accompanied  with  the  formation  of  bullie,  Tlw 
tonsils  often  take  no  piu^r  in  it.  The  lympli-ghrnds  below  the  jaws  and  in 
the  neck  are  much  enlarged.  There  is  considerable  pain  in  swallowing,  and 
tometimes  a  profuse  flow  of  saliva. 

Erysipelas  may  begin  at  the  nostrils  and  spread  to  the  nares  Sfid 
pharynx*  or  in  the  throat  and  spread  to  the  face,  or  at  the  eyee  and  spread 
to  the  nostrils. 

HUiology. — The  minute  anatomy  of  erysipelas  was  first  studied  by 
Biesiadecki,  and  more  recently  by  Voikmaun  and  Steudener.  In  the  dst^ 
body  the  disease  is  so  little  marked,  from  the  redness  and  swelling  hltving 
almost  completely  disappeared,  that  Volkmann  was  surprised  at  finding 
the  deeper  strata  of  the  cutis,  as  well  as  the  subcutaneous  tissue,  infiltrated 
with  enormous  numbers  of  granular  leucocytes.     He  gives  a  drawing  of  the 
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microscopical  appearances,  in  which  the  cells  are  seen  packed  closely  side 

by  side.     In  the  more  superficial  strata,  they  are,  however,  scattered  very 

tpttringly.     The  structure  of  the  bull®  was  investigated  at  Vienna  in  1868 

hy  Dr  Haight,  of  New  York.     He  found  them  to  be  divided  into  loculi  by 

irregular  septa  which  are  made  up  of  cells  of  the  rete,  drawn  out  into  long 

tpindle-shaped  and  branching  processes.     The  fluid  of  the  bullae  contains 

numerous  leucocytes,  and  is  often  converted  into  pus.     The  specific  strepto* 

oooci  of  the  contagion  are  found  in  the  fiuid  that  fills  the  vesicles  or  blebs, 

ind  in  greater  numbers  in  the  lymph-spaces  of  the  affected  cutis. 

Symptonu. — While  the  local  process  is  thus  running  its  coiu'se  the 
|[jrexia  continues,  the  temperatiure  rising  and  falling  irregularly,  or  remain- 
ing at  nearly  the  same  level.  According  to  Reynolds  it  is  frequently  lower 
B  the  evening  than  in  the  morning.  The  pulse  is  quick,  and  it  is  generally 
loft  and  feeble  ;  it  may  be  dicrotic  or  intermittent.  There  is  usually  more 
or  lew  delirium  at  night,  and  sometimes  violent  maniacal  excitement.  The 
pitieot  often  complains  of  headache,  sleeplessness,  and  irritability  of  sight 
iod  hearing.  He  has  no  appetite,  and  is  thirsty ;  the  tongue  is  thickly 
eoited,  and  there  is  often  diarrhoea. 

The  urine  is  scanty,  albmninous,  and  may  often  contain  casts  and  blood. 
Tlie  writer  looked  for  this  in  a  series  of  cases  when  medical  registrar  at 
Gor'g  Hospital,  and  found  it  more  often  present  than  in  any  other  fever. 

The  duration  of  erysipelas  is  variously  stated  by  different  writers  ;  it  is, 
in  fact,  uncertain.  Billroth  says  it  seldom  reaches  fourteen  days ;  Volk- 
Dinn  puts  it  at  about  six  or  eight.  When  the  disease  wanders  over  the 
body  and  limbs  it  may  run  on  for  weeks,  or  even  months.  The  final 
drfervescence  is  usually  sudden,  the  temperature  falling  to  the  normal  point 
JD  a  few  hours. 

The  subsidence  of  the  exanthem  is  also  rapid,  and  then  the  skin 
becomes  pale  and  flaccid,  and  shrivels ;  at  the  same  time  other  parts  of  the 
ivface  may  be  at  the  height  or  the  beginning  of  the  morbid  process. 
Tolkmann  and  Steudener  have  investigated  the  histology  of  this  stage  of 
the  process ;  they  find  that  in  the  subcutaneous  tissue  the  leucocytes  dis- 
ippear  with  extraordinary  rapidity,  breaking  down  in  a  few  hours  into  a 
granular  debris:  in  the  superficial  layers  of  the  cutis  they  remain  visible  a 
bttle  longer,  but  within  a  day  or  two  all  signs  of  tissue  changes  vanish.  In 
the  meantime  the  vesicles  or  bullae  have  dried  up  into  yellowish  crusts. 
The  cuticle  subsequently  desquamates,  and  is  detached  either  in  flakes  or  as 
a  hrsony  powder.  When  the  scalp  has  been  the  seat  of  the  disease,  the 
hiir  fslls  out  for  a  time  but  is  soon  reproduced. 

But  it  does  not  always  happen,  even  when  a  case  of  erysipelas  ends  in 
recovery,  that  the  local  affection  subsides  thus  favourably.  Delicate  parts, 
ai  the  eyelids,  the  prepuce,  or  the  labia,  sometimes  slough.  In  other 
caaes,  when  the  swelling  has  gone  down,  abscesses  form  beneath  the  skfn, 
tad  need  lancing.  Suppuration  of  the  swollen  lymph-glands  is  very  rare. 
Beeurrence, — Erysipelas  does  not  protect  against  its  own  recurrence. 
In  surgical  wards  it  used  to  be  no  uncommon  thing  for  a  patient  to  have 
two  or  even  three  successive  attacks  while  a  large  wound  was  healing. 
Women  sometimes  have  the  disease  once  or  oftener  every  year. 

In  course  of  time  this  *'  recurrent "  or  "  habitual  '  erysipelas  leads 
to  a  persistent  thickening  and  induration  of  the  nose,  ears,  or  eyelids. 
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curred  again  and  again  for  several  years.      The  same  pathological  proce«i 
is  seen  in  the  production  of  elephantiasis. 

Effect  on  other  forms  of  inflammation. — A  remarkable  re«ult  of  an 
attack  of  erysipelas  is  that  it  is  sometimes  followed  by  the  disappearance 
of  other  long-standing  affections  of  the  skin.  This  seems  to  have  been  tirrt 
noticed  by  Cazenave  in  cases  of  chronic  eczema  and  lupus.  But  even  sarco- 
matous growths  may  vanish  in  a  similar  way.  Volkmann  gives  copies  vi 
photographs  taken  from  a  woman  under  the  care  of  Dr  Busch,  who  had 
several  tumours  on  the  face,  varying  in  size  from  a  hazel-nut  to  a 
pigeons  e^i  a  portion  of  one  of  them  was  excised,  whereupcn  she 
was  attacked  with  erysipelas,  and  this  led  to  the  absorption  of  all  the 
rest.  In  two  other  patients  enormous  tumours  of  the  cervical  glands 
underwent  marked  decrease  of  size  under  similar  circumstances :  «\in- 
ptoius  of  collapse,  however,  set  in,  which  in  one  case  proved  fatal,  while 
in  the  other  case,  as  recovery  took  place,  the  growth  rapidly  regained 
its  former  dimensions.  This  patient  had  been  intentionally  exposed  to 
erysipelatous  infection,  in  the  hope  that  it  might  act  beneficially  upon  her 
disease.  The  tumour  from  the  former  patient,  who  died,  was  examined 
histologically  by  Rindtieisch,  who  found  that  almost  the  whole  of  it  had 
undergone  fatty  degeneration,  so  that  only  in  certain  portions  could  the 
structure  of  a  round-cell  sarcoma  still  be  recognised. 

VomjtUcations. — When  there  have  been  severe  cerebral  symptoms  it  was 
formerly  supposed  that  inflammation  had  extended  from  the  scalp  or  face 
to  the  membranes  of  the  brain.  Examination  after  death,  however,  has 
ver}'  rarely  verified  this  suspicion.  AVhen  the  disease  has  spread  inwardji 
from  the  orbit  through  the  sphenoidal  fissure,  the  meningitis  that  followed 
has  been  probably  the  result  of  a  mixed  infection  by  other  streptococvi. 

It  is  not  uncommon  for  the  disease,  when  it  affects  the  fauces,  to  extend 
onwards  to  the  larynx,  and  so  to  destroy  life,  unless  tracheotomy  obviate* 
the  danger.  The  folds  at  the  entrance  of  the  larynx  are  intensely 
(Edematous,  or  infiltrated  with  pus.  This  was  the  immediate  cause  of 
death  in  the  case  of  John  Stuart  Mill,  who  died  at  Avignon  of  faucial 
'  erysipelas. 

In  other  cases  the  immediate  cause  of  death  is  pneumonia  or  pleurisy. 
In  the  '  Guy's  Hospital  Reports '  for  186 1  Wilks  recorded  two  cases  in 
which  erysipelas  of  the  abdomen  appeared  to  have  set  up  fatal  peritonitis. 

Sometimes  erysipelas  of  the  fauces  spreads  by  the  Eustachian  tube  to  th^ 
tympanum,  and  there  excites  suppuration  with  rupture  of  the  membrane 
(Cheyne).  A  curious  complication,  twice  observed  in  France  by  Larcher 
(*  Arch.  G^ner.,'  1864),  is  ulcer  of  the  duodenum,  perhaps  of  the  same 
I  pathology  as  that  which  sometimes  follows  bums  and  scalds.  In  a  third 
'  example,  reported  by  Malherbe  ('  Arch.  G^cner.,'  1865),  there  were  ulcer* 
in  the  lower  part  of  the  ileum.  Bayer  has  related  in  the  '  Arch,  d. 
Heilkunde  '  for  1870  a  case  in  which  severe  haemorrhage  from  the  boweli* 
preceded  death  :  the  only  lesion  found  at  the  autopsy  was  intense  con- 
gestion of  the  ileum. 

It  has  been  questioned  whether  pyaemia  is  frequently  associated  witb 
erysipelas  in  the  same  ])atient.  Ziilzer  says  that  this  is  only  the  case  in 
the  phlegmonous  fonu  attended  with  diffuse  suppuration  of  the  connective 
tissue  :  and  our  observations  at  Guy's  Hospital  seem  to  bear  out  this 
stilt ement.      Volkmann,  however,  ob^eTv^  \XL«\«i%\.«kX\si  ^VAKi««ae«  in  more 
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than  one  third  of  his  fatal  cases.     There  may  have  been  an  embolic  and 
septicsemie  process  going  on  independently  of  the  specific  contagion. 

Sequela:. — Scars  only  follow  "phlegmonous  erysipelas;*'  but  when  re- 
l>eated  attacks  affect  the  same  part  a  chronic  hypertrophy  of  the  skin,  with 
oedema  durum  of  the  subcutaneous  tissues  and  lymphatic  engorgement, 
sometimes  follows  ;  and  thus  the  condition  known  as  elephantiasis  of  the 
legs  and  the  scrotum  is  often  the  result  of  recurrent  erysipelas. 

Various  affections  of  the  eyes  may  follow  an  attack  of  eiysipelas — 
opacity  of  the  cornea  and,  it  has  been  said,  optic  neuritis.* 

It  is  very  rare  for  the  febrile  albuminuria  which  is  so  very  frequent  a  | 
symptom  of  this  malady  to  persist,  so  that  Bright's  disease  is  scarcely  ever  ) 
to  be  traced  to  this  origin.  The  writer  has  only  met  with  a  single  un-  \ 
doubted  instance  of  this  reault. 

Diagnosis, — ^The  recognition  of  erysij^elas  is  easy  apart  from  questions 
18  to  its  relation,  on  the  one  hand,  to  phlegmonous  dermatitis  and  diffused 
suppuration,  and,  on  the  other  hand,  to  certain  forms  of  erythema.  Herpes 
iMter  of  the  first  division  of  the  fifth  nerve  is  sometimes  mistaken  for  erj^si- 
pelii8,t  and  so  is  traumatic  infiamiuation  or  acute  eczema  with  cedema  of 
the  eyes  or  scrotum  or  prepuce. 

Prognosis. — This  is  generally  favourable  for  the  cases  of  facial  erysipelas 
that  come  under  the  care  of  physicians,  except  in  old  people  and  infants : 
in  the  latter  it  not  infrequently  appears  at  the  umbilicus,  and  proves 
npidly  fatal.  Even  in  surgical  practice  recovery  so  generally  takes  place 
that  it  is  difficult,  as  Dr  Wilks  has  remarked,  to  understand  how  it  came  to 
pass  that  the  common  form  of  certificate  submitted  to  a  magistrate  in  cases 
of  slight  wounds  used  to  be  that  there  was  no  danger,  ''  unless  erysipelas 
should  ensue.*'  It  may  be,  as  he  suggests,  that  what  really  was  pyaemia  was 
often  set  down  to  erysipelas.  There  can  be  no  doubt,  however,  that  erj-- 
sipelas  itself  was  once  far  more  fatal,  at  least  in  certain  institutions,  than  it 
is  at  present ;  thus  Volkmann  says  that  in  the  old  Hotel  Dieu  at  Paris  it 
would  often  happen  that  the  majority  of  surgical  cases  attacked  by  it  ended 
in  death.  Probably  the  difference  depends,  first,  on  the  segregation  and 
antiseptic  treatment  of  cases ;  and  secondly,  on  the  fact  that  patients 
suffering  from  erysipelas  are  now  supplied  with  beef-tea  and  wine  or  brandy, 
instead  of  being  bled  or  leeched  and  kept  on  low  diet. 

That  when  erysipelas  spreads  from  the  skin  to  mucous  membranes  it  | 
is  more  dangerous  than  when   it   spreads   from   within  outwards   is   the 
aphorism  of  ancient  medicine  placed  at  the  head  of  this  chapter,  and  it 
is  supported  by  modem  experience. 

Ih  adults  a  fatal  termination  is  likely  to  occur  only  when  the  patient i 
has  chronic  disease  of  the  kidneys,  or  has  been  intemperate,  or  is  otherwise  i 
broken  down  in  health.  Before  death  the  temperature  usually  rises  to  a  I 
great  height,  and  sometimes  it  goes  on  rising  for  a  short  time  aftenvards. 

*  See  oil  this  point,  however,  au  abstract  of  numerous  observations  made  in  Russia 
»Wch  appeared  in  the  *  London  Medical  Record '  for  November,  1888,  p.  473. 

f  loiice  fonnd  lying  in  my  ward  a  youth  whose  (ace  was  covered  with  flour,  through 
which  a  diffused  redness  was  visible,  while  the  eyelids  were  enormously  swollen.  The  flriit 
(rhoet,  however,  showed  that  the  affection  scarcely,  if  at  all,  passed  the  middle  line  of  the 
furefacad ;  and,  according  to  the  account  which  the  patient  himself  gave,  it  had  begun  with 
IB  emption  of  vesicles.  I  tlierefore  made  a  confident  diagnosis  that  the  case  was  one  of 
Mrter,  and  dropped  atropine  into  the  eye,  on  account  of  the  danger  of  iritis,  kt  vn^  we^t. 
ntiti&eredaeM  mnd  sweUing^ad  disappeared  without  desquamation,  and  the  \cs\c\es\\«L^ 
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Treatment. — In  this  country  we  believe  that  the  tincture  of  steel  has  i 
marked  influence  in  checking  erysipelas.  Mr  de  Morgan,  from  his  experi- 
ence at  the  Middlesex  Hospital,  spoke  most  positively  of  its  efficacy  in 
reducing  the  duration  of  the  disease,  so  that  it  subsides  in  from  two  to  four 
days,  instead  of  lasting  a  week  or  ten  days.  He  gave  at  least  a  fluid 
dracdun  or  a  drachm  and  a  half  daily,  and  sometimes  as  much  as  an  ounce 
and  a  half.     On  the  Continent  it  is  more  usual  to  give  quinine. 

When  a  case  comes  under  observation  at  the  very  commencement  of  the 
disease  an  emetic  or  a  mercurial  purge  is  believed  to  be  useful,  and  Dr 
Ringer  thinks  that  aconite  administered  at  this  period  may  cot  short  the 
attack.  Given  after  the  inflammation  haa  appealed  it  usually  brings  down 
the  temperature,  but  has  no  other  useful  effect,  and  poasibly  may  do  harm. 

Many  years  ago  Mr  Higginbottom  introduced  the  practice  of  applying 
nitrate  of  silver  round  the  circumference  of  a  patch  of  erysipelas, 
in  the  belief  that  its  spread  might  in  this  way  be  arrested.  This  waa 
termed  the  "  ectrotic  "  method,  and  there  are  still  some  who  have  faith  in 
it,  including  Volkmann,  who  prefers  the  silver  salt  to  the  tincture  of  iodine, 
which  has  since  been  used  with  a  similar  object.  The  part  must  be 
flrst  carefully  washed  with  soap  and  water,  or  with  a  solution  of  soda  or 
potash,  so  as  to  remove  oily  matter  from  its  surface.  It  is  then  brushed 
over  with  a  solution  of  the  nitrate  in  diatilled  water  (one  to  eight  or 
ten  parts)  for  a  distance  of  some  inches  round  the  reddened  area. 
Sometimes  the  disease  ceases  to  spread,  and  on  the  following  morning 
defervescence  occurs,  as  is  shown  in  charts  given  by  Volkmann. 

The  application  of  collodion  all  over  the  affeoted  surface  is  said  to 
be  useful  as  a  palliative.  But  the  traditional  treatment  is  to  dust  flour 
over  the  affected  skin ;  and  ibis  is  certainly  a  valuable  means  of  relieving 
j  the  local  smarting  and  irritation,  probably  by  excluding  the  air.  Eichhont 
strongly  recommends  the  local  application  of  carbolic  acid  in  oil  of  tur^ 
pentine  (1  to  15)  painted  on  the  affected  skin  every  hour.  Carbolic  oil 
(1  part  of  phenol  to  20  of  olive  oil)  has  been  used  with  the  same  object 
of  providing  protection  from  the  air  and  antiseptic  action  at  the  same 
time.  Lead  lotion  used  to  be  a  favourite  and  useful  application  ;  now 
hot  boracio  solution  is  more  used. 

When  violent  delirium  accompanies  erysipelas  of  the  head,  an  ice-bag  is 
said  to  give  great  relief.  If  the  swelling  is  so  great  that  gangrene 
threatens,  a  series  of  minute  incisions  is  the  most  likdy  means  of  j>re- 
venting  it. 

It  is  not  often  necessary  to  employ  cold  baths  in  the  treatment  of  ery- 
sipelas ;  for  the  pyrexia,  although  reaching  a  great  height,  usually  subsides 
too  quickly  to  be  in  itself  a  source  of  danger.  But  if  a  high  temperature  is 
maintained,  one  must  adopt  measures  to  reduce  it.  Volkmann  gives  a 
chart  of  a  case  in  which  a  cold  bath  was  given  on  the  ninth  day,  when 
the  thermometer  indicated  105*8^  ;  in  the  course  of  the  following  week  this 
treatment  was  repeated  thirteen  times,  and  the  patient  recovered. 

In  severe  cases  wine  and  brandy  are  required,  and  should  be  given 
freely.  Opium  is  also  a  valuable  sedative,  and  does  not  appear  to  be 
countermanded  by  the  albxmiinuria,  if  it  be  febrile  and  not  due  to  previous 
Bright's  disease.  In  the  latter  case  the  prognosis  is  bad,  whatever  treat- 
ment be  adopted. 

When  the  larynx  is  affected,  tracheotomy  is  probably  the  safest  and 
most  effectual  treatment. 


DIPHTHERIA 

"  Inde  ubi  per  fauces  pectus  complerat  et  ipsum 
Morbida  vis  in  cor  mcestum  coafluxerit  egris, 
Omnia  turn  vero  vital'  clanstra  lababant, 
Spiritus  ore  foms  tetmm  volebat  odorem." 

LUCRBTIUS. 

ffiMorn  of  the  disease — Its  various  aspects — Its  anatomy  and  pathology — Relation 
to  croup  and  to  '' dipIUlteritic  inflammation'* — Etiology — the  specific 
haeiUtis — transference  of  the  contagion — Course  and  cliniccU  symptoms — 
Farieiies — Complications  and  sequelie — albuminuria — paralysis — Prognosis 
—  Treaiment  by  drugs,  by  tracheotomy,  and  by  antitoxic  serum. 

Synonyms, — ^Ulcera  Syriaca?  (Aretaeus,  c.  7Q  a.d.),  Ulcera  pestifera  in 
toMiUia?  (Paulus  iEgineta,  c.  680  a.d.),  Epidemica  gutturis  lues,  Angina 
puerorum  epidemica  (Bartholinus,  1646),  Putrid  sore  throat  attended  with 
oloera  (Fothergill,  1748). — Fr.  Mai  de  gorge  gangr^neux  (Chomel),  Angine 
couenneuse  (Louis),  Diphtherie  (Bretonneau,  1821). — Germ.  Diphtheria, 
Omanche  contagiosa  (Senator),  idiiutige  Briiune,  Bosartige  Kachenbraune. 
—/to/.  Morbus  strangulatorius  (Cletus,  1636). — Sp,  Angina  maligna 
(Heredia,  1673),  Garrodillo. 

Definition, — ^A  specific  infectious  fever,  with  membranous  inflammation 
of  the  throat  and  respiratory  passages  due  to  a  specific  microbe. 

History. — In  the  years  1855-6  a  severe  form  of  angina  became  pre- 
Ttlent  in  England,  and  in  some  places  was  epidemic.  It  was  known  as  the 
Boulogne  sore  throat,  and  resembled  scarlet  fever  in  being  generally  at- 
tended with  an  affection  of  the  fauces,  but  differed  from  it  in  the  exudation 
being  membranous,  and  in  the  absence  of  a  rash.  Many  experienced 
physicians  declared  that  they  had  never  seen  this  disease  before  ;  and 
although  a  search  into  medical  literature  brought  to  light  several  instances 
d  its  occurrence,  in  both  a  sporadic  and  an  epidemic  form,  yet  within 
the  present  century  it  had  never  before  appeared  in  this  country  as  an 
epidemic  disorder.  In  France  it  had  been  well  known  since  Bretonneau, 
of  Tours,  described  it  in  1821  as  diphtherite  (fii^^tpa,  leather  or  membrane). 

It  is  impossible  to  distinguish,  in  the  accounts  of  the  ancients,  between 
the  wre  throat  of  scarlatina  and  that  of  diphtheria,  or  even  of  syphilis. 
But  undoubted  epidemics  of  diphtheria  occurred  in  Spain  in  the  seventeenth 
oentory,  axid  were  described  in  1614  by  Mercatus,  physician  to  King 
Philip  ni,  and  in  1670  by  Heredia,  physician  to  Philip  IV.  It  spread 
to  the  Spanish  provinces  in  Italy,  and  was  epidemic  at  Naples  in  1618, 
where  it  was  described  by  Cortesius  (1625),  and  by  .Etius  Cletus  (1636). 
Soon  after  it  waa  recognised  by  the  celebrated  Danish  anatomist  Bartho- 
linui  (1646).  It  probably  appeared  in  Edinburgh  in  1733,  according  to 
Fothergill,  firom  whoee  treatise  on  *  The  Putrid  Sore  Throat  attended  with 
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demic  at  Bromley,  in  1747  erne  at  Greenwich,  and  in  1749  one  in  Cornwall, 
which  was  described  in  the  *  Philosophical  Transactions '  by  Dr  St«rr.  It 
reappeared  as  an  epidemic  in  South  Wales  in  1849. 

There  is  reason  to  believe  that  the  cynanche  maligna  of  the  older 
writers  included  not  only  cases  of  scarlatina  anginosa,  but  also  some  which 
would  now  be  regarded  as  diphtherial. 

Since  1855  this  disorder  has  constantly  prevailed  with  more  or  letu$ 
severity  in  different  parts  of  England,  as  well  as  in  Europe  and  Auierica. 
There  is  no  doubt,  writes  the  Medical  Officer  to  the  Privy  Council,  that 
apart  from  diagnosis  and  nomenclature  the  mortality  from  and  the  pre- 
valence of  Diphtheria  have  been  increasing  between  1870  and  1895,  and  this 
increase  is  most  marked  since  1890. 

Doubts  as  to  its  nature  and  mode  of  propagation,  and  particularly  as  t<i 
its  relation  to  certain  other  diseases,  long  prevailed  ;  but  since  the  first 
edition  of  the  present  work  was  published,  they  have  for  the  most  part  been 
decided,  so  that  a  more  certain  and  connected  account  of  Diphtheria  i-ai. 
now  be  given  than  was  possible  in  1883. 

Views  (if  its  nature. — As  the  term  diphtheria  implies,  its  most  8trikin<r 
character  is  a  sore  throat  with  a  membranous  exudation  spread  over  the 
tonsils,  the  larynx,  and  other  mucous  membranes. 

By  Bretonneau  and  his  followers  great  stress  was  laid  upon  the  fact 
that  this  false  membrane  could  be  detached  from  the  fauces,  leaving  the 
mucosa  reddened  and  ecchymosed,  or  at  the  utmost  slightly  excoriated. 
They  admitted  that  the  ash-grey  membrane  often  simulated  sloiighing  of 
the  parts  it  covered  ;  and,  indeed,  that  the  disease  had  long  been  known  as 
gangrenous  angina,  or  malignant  sore  throat.  Hut  they  declared  that  such 
appearances  were  misleading,  and  that  no  considerable  loss  of  substance 
occurred.  Finding,  moreover,  that  in  many  cases  the  false  membrane 
spread  down  into  the  larynx,  they  recognised  that  the  complaint  previously 
known  as  **  membranous  croup  "  was  only  a  form  of  diphtheria. 

By  German  writers  the  subject  was  developed  in  a  different  direc- 
tion. Virchow,  in  the  first  volume  of  his  well-known  *  Archiv '  (published 
in  1847),  distinguished  between  a  "  croupous "  form  of  inflammation  in 
general  and  a  "  diphtheritic  "  one.  In  the  former,  he  said,  the  exudation 
lay  free  upon  the  surface  of  the  mucous  membrane  ;  but  in  the  latter  its 
seat  was  within  the  epithelium,  and  jrenerally  caused  sloughing  as  the  re- 
sult of  its  presence.  These  definitions  have  led  to  great  confu8i<m.  A  goi>d 
description  of  the  characters  of  *'  diphtheritic  intiamination."  in  the  sense 
attributed  to  it  by  the  great  leader  of  the  Berlin  school,  was  given  by  Kind- 
fleisch  in  his  *  Pathological  Histolog}-.'  He  made  it  consist  of  an  infiltration 
of  new-formed  cells  into  the  subepithelial  corium  (the  7//wro*tf ) ;  and,  follow- 
ing an  idea  originally  suggested  by  Buhl,  he  taught  that  this  infiltration 
comjjresses  the  blood-vessels,  and  so  arrests  the  circulation  through  the 
affected  i>arts,  brings  their  nutriticm  to  a  standstill,  and  deprives  them  of 
life.  As  examples  of  such  an  affection,  he  cites  the  putrid  inflammation 
of  the  urinary  bladder  that  is  set  up  by  decomixwition  of  stagnant  urine, 
the  more  severe  forms  of  dysentery,  and  the  dangerous  inflammation  of  the 
uterus  and  vagina  which  may  occur  immediately  after  parturition :  and 
adds  that  a  similar  condition  may  be  met  with  upon  other  free  surfaces : 
upon  the  skin,  as  in  the  more  destructive  kinds  of  variolous  eruption,  which 
lead  to  permanent  pitting :  and  upon  wounds,  as  in  hospital  gangrene.     It 
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mudt  be  admitted  that  all  these  forms  of  inflammation  have  characters  in 
cooimon,  and  deserve  to  be  known  by  a  special  name  (of.  p.  53).      But 
the  objection  to  calling  this  process  **  diphtheritic  "  is  that  the  disease 
*  diphtheria  "  must  be  excluded.     Accordingly,  Rindfleisch  describes  diph- 
theria as  ••  pharyngeal  croup."      He  gives  a  full  and  accurate  account  of 
the  histological  characters  of  the  pellicle  or  false  membrane  of  what  we  call 
diphtheria.      On  the  palate  and  tonsils  he  says  they  consist,  not  of  flbrin, 
bat  entirely  of  hyaline  cells  which  have  become  fused  together.     In  the 
air-passages,  on  the  other  hand,  he  describes  the  pellicle  as  laminated,  and 
ctmsisting  of  layers  of  cells  which  alternate  at  intervals  with  layers  of  fibrin. 
This  histological  account  is  perfectly  accurate ;   but  the  fact  that  in 
the  very  same  case  of  diphtheria  the  membrane  on  the  tonsils  and  that  in 
the  larynx  differ  in  their  histology  shows  that  we  cannot  define  the  disease 
by  its  anatomy  alone. 

Id  the  same  patient  we  often  find,  after  death,  upon  the  fauces  a  thin, 
grey,  ragged  and  decomposing  membrane,  which  bled  and  stank  during 
life — and  the  same  characters  mark  the  disease  when  it  spreads  from  the 
palate  and  tonsils  to  the  nares  and  the  pharynx  :  on  the  posterior  surface  of 
the  epiglottis,  in  the  larynx  and  the  trachea,  we  find  a  thick,  white,  firm, 
and  continuous  layer  with  abundance  of  fibrin,  along  with  leucocytes, 
but  with  no  blood-discs ;  and  lastly,  in  the  bronchial  tubefi  we  find  only 
scanty  shreds  of  membrane  with  abundance  of  mucus  and  pus. 

Moreover,  in  the  fauces  themselves,  the  morbid  changes  present  wide 
variations  in  different  cases  of  the  disease.  There  is,  in  the  first  place, 
"  diphtheria  sine  diphtheria : "  in  which  the  tonsils  and  uvula  are  merely 
reddened  and  affected  with  catarrhal  inflammation  without  any  "  false  mem-  . 
brane."  This  is  recognised  as  diphtheria,  because  it  occurs  in  the  same 
family  simultaneously  with  the  more  severe  forms.  Even  when  membranes 
are  present,  they  differ  in  extent  and  thickness.  Sometimes  they  are 
thick  and  white,  sometimes  thin,  grrey,  and  ragged,  with  haemorrhage  and 
apparent  necrosis.  It  is  quite  true  that  in  some  cases  which  presented 
during  life  the  appearance  of  sphacelus — the  uvula  and  tonsils  in  a  state 
rtf  ••  putrid  dissolution  " — the  fauces  are  found  after  all  to  be  intact  at 
the  autopsy,  or  when  the  patient  recovers  ;  but  all  recent  writers  admit 
that  Bretonneau  went  too  far  in  denying  that  gangrene  ever  occurs. 

The  definition  of  diphtheria  a«  a  disease  must  rest,  not  on  its  histological 
characters,  but  on  its  pathology  and  symptoms — its  natural  history. 

The  epidemic  course,  the  infective  power,  the  kind  of  fever,  the  effect 
on  the  kidneys,  and  the  sequent  paralysis — these  are  the  distinctive 
characters  which  mark  the  Boulogne  sore  throat  or  Cynanche  contagiosa  or 
Diphtheria,  whether  in  the  fauces  or  the  larynx  :  and  the  conclusion  thus 
led  up  to  by  clinical  observation  is  now  confirmed  by  the  discovery  of  the 
specific  microbe  to  be  presently  described. 

It  is  certainly  quite  distinct  from  what  is  called  diphtheritic  infltunma- 
tion  by  most  German  pathologists,  and,  we  shall  see  reason  to  believe, 
includes  all  that  is  called  **  croupous  "  by  them,  or  **  croup  "  by  physicians 
in  England  and  France. 

Relation  of  diphtheria  to  membranous  croup* — In   1765   Dr  Francis 
*  Ssn^amyms, — Cynanche  trachealis — Cynanche  stridala — Angina  suffocatoria — Morbus 

ttnni^alatoriaB. — Fr.  Angine  couenneuse  trach^ale  on  membraneuse ;   le  croup. — Oerm. 

Hlutife  Br&ane;  der  Croap. 
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Home,  of  Edinburgh,  published  a  tract  of  sixty  pages,  an  '  Inquirj  into 
the  Nature,  Causes,  and  Cure  of  the  Croup/  This  disease,  as  he  said, 
was  then  unrecognised  by  medical  writers,  although  it  was  known  to  the 
common  people  of  Scotland  by  several  distinct  names,  of  which  ''  oroup  '*  is 
one.  In  each  of  the  post-mortem  examinations  which  he  made  he  found 
the  trachea  lined  by  a  more  or  less  complete  membranous  layer.  Thirty-aix 
years  later,  in  1801,  another  Scotch  physician,  Dr  John  Cheyne,  of  Dublin, 
wrote  on  the  same  subject  a  work  which  has  become  classic  ;  his  views  upon 
the  pathology  of  croup  were  the  same  as  those  of  Home. 

The  word  Croup  is  of  English  origin,  and  applies  to  the  peculiar  sound 
of  the  breathing  in  this  disorder.  '  It  is  properly  a  clinical  term,  but  has 
unfortunately  been  associated  with  the  pathological  condition  of  mem- 
branous laryngitis.  The  question  really  started  by  Bretonneau's  observa- 
tion was  whether  the  stridor  and  dyspnoea  in  children,  which  was  known  aa 
"  croup,"  was  due  to  diphtheria  invading  the  trachea.  This  was  what 
Bretonneau's  memoirs  on  diphtheria  (1821-6)  maintained,  atid  the  view  was 
adopted  by  his  pupil  Trousseau,  by  Guersent,  Barthez,  and  other  French 
physicians.  In  England  it  was  for  a  long  time  repudiated,  but  it  has  now 
proved  to  be  correct. 

Both  Home  and  Cheyne  were  perfectly  acquainted  with  the  fact  that 
the  disease  which  they  described  was  liable  to  be  confounded  with  one 
which  affected  the  larynx  secondarily,  having  it«  original  seat  in  the  fauces. 
Home,  in  quoting  Dr  Hare's  graphic  account  of  the  ''  morbus  strangu- 
latorius  "  in  Cornwall  (which  was  epidemic  diphtheria  in  its  most  typical 
form),  says  that  that  complaint  **  appears  more  nearly  allied  to  the 
malignant  sore  throat,  although  it  sometimes  attacked  the  trachea.''  And 
Cheyne  begins  his  section  on  diagnosis  by  remarking  that  he  had  seen 
several  children,  whom  he  would  have  supposed  to  be  in  the  second  stage 
of  croup  had  he  not  discovered  sloughs  upon  the  tonsils  and  uvula. 

It  was  long  believed  that  the  false  membranes  in  croup  and  in  diph- 
-  theria  presented  constant  differences,  microscopical  and  chemical ;  but  we 
'  now  know  that  in  diphtheria  itself  they  vary  in  their  appearance,  in  the 
relation  which  they  bear  to  subjacent  parts,  and  even  in  their  histological 
characters,  according  to  the  part  of  the  mucous  tract  upon  which  they  are 
developed.  This  fact  overthrows  all  the  histological  distinctions  between 
the  two  diseases. 

Another  supposed  distinction  between  diphtheria  and  croup  was  that 
a  dry,  brown  tongue,  sordes  on  the  lips,  lyetechiae-  on  the  skin,  internal 
hfl&morrhnges,  and,  above  all,  albuminuria  are  only  present  in  the  former 
disease.  In  many  cases  of  diphtheria,  however,  no  such  symptoms  show 
themselves :  in  others  not  until  several  days  have  elapsed ;  and  since 
*'  oroup,"  ?'.  e.  laryngeal  diphtheria,  is  quickly  fatal  by  suffocation,  there 
is  less  time  for  development  of  septice&mia.  Moreover  absorption  is  far 
more  rapid  from  the  fauoes  than  from  the  larj-nx. 

Notwithstanding  Dr  Fagge's  arguments  in  the  '  Medico-Chir.  Trans.'  for 
1879,  and  in  the  first  edition  of  the  present  work,  there  is  now  g^ieral  agree- 
ment that  the  disease  as  we  see  it  in  this  country  is  one — faucial  diphtheria 
or  laryngeal  diphtheria  or  both.  Traumatic  cases  of  membranous  laryngitis 
may    occur,*    and    possibly    idiojmthic    cases    of    the    same    kind ;    but 

•  In  the  'Guy's  Hospital  Reports'  for  1877  (p.  884)  seven  CMes  were  recorded  by  Dr 
Fafi^^^e  of  "fftlse  membrane"  on  the  fauces  or  air-passsg^s  as  the  result  of  scalds  of  the 
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"  croup  "  ex{Nre88es  a  certain  oombinatioa  of  Bymptoms,  and  though  these , 
may  depend  on  diphtherial  laryngitis,  they  may  equally  depend  on  acute 
laryngeal  catarrh  or  on  spasm.     It  is  therefore  most  undesirable  to  use . 
^  croup  "  as  a  pathological  term  in,  for  instance,  "  croupous  "  pneumonia. 

Diphtheria^  then,  we  conclude  to  be  a  general  or  '*  constitutional  '*  dis- 
order, producing,  like  scarlatina,  a  specific  inflammation  of  the  fauces  and 
larynx.  The  local  nidus  of  the  contagion  is  the  source  of  secondary  septi- 
cemia. The  so-called  membrane  is  also  a  specific  product,  and  is  not 
comparable  to  the  fibrinous  exudation  on  the  surface  of  a  serous  nieiu- 
brane. 

Etiology, — Diphtheria    is    always    acquired    by    contagion.     When    a 
(Mtient   suffering   from    diphtheria   is    admitted    into    a    hospital,    house 
nngeons,  nurses,  or  patients  in  the  same  ward  are  often  attacked  by  the 
•ame  disease.      Sir   William   Jenner   relates   several    instances    in    which 
patients  sent  into  the  country  infected  those  with  whom  they  came  into 
contact.     The  epidemic  in  East  Kent  in  1856  was  ushered  in  by  a  striking 
inttance.     ''  No  case  of  diphtheria  had  ever  been  seen  in  Folkestone  during 
my  time,"  says  Mr  Eastes,  "  until  Isabella  W — ,   aged   4|,  arrived  from 
Boulogne  on  the  evening  of  July  2nd,  being  then  in  an  advanced  stage  of 
the  disease.     She  died  on  the  following  day.     On  the  6th  her  sister,  aged 
ten,  was  attacked,  who  had  always  resided  on  the  East  Cliff ;  another  case 
occurred  in  the  same  house  three  days  after,  and  they  all  terminated  fa- 
tally."   But  the  most  conclusive  argument  is  furnished  by  the  unhappily  fre- 
quent instances  in  which  a  medical  man  has  been  attacked  by  diphtheria, 
immediately  after  having  had  phlegm  coughed  into  his  mouth  or  nose  by  a  i 
patient  whose  fauces  he  was  examining ;  or  after  having  used  his  lips  to  I 
inflate  his  patient's  lungs,  or  blow  through  a  tracheotomy  tube.     Oertel 
mentions  by  name  five  physicians  whose  lives  were  thus  sacrificed,  among  i 
whom  was  Valleix,  the  writer  on  neuralgia.     Lamentable  cases  of  death  | 
from  such  self-devotion  are  not  rare  in  hospitals.     It  was  believed  that  the 
late  Princess  Alice  of  Hesse  contracted  the  disease  by  kissing  her  child  who 
was  ill  of  diphtheiia. 

In  the  *  Guy's  Hospital  Reports'  for  1877  Dr  Fagge  recorded  a  series 
of  fifty  cases  of  what  would  be  regarded  as  diphtheria  in  the  common 
acceptation  of  the  term ;  and  whereas  eleven  of  fifteen  cases  in  which  the 
larynx  was  free  could  be  brought  into  connection  with  other  cases  (by 
either  ascent  or  descent),  only  eight  out  of  thirty-five  cases  in  which  the  air- 
passages  were  involved  could  be  so  brought:  moreover  these  eight  cases 
were  cases  in  which  the  fauces  were  severely  affected.     Other  facts  shr^w 

thro«t  lijr  boiling  wnter,  which  the  children  had  sucked  from  the  spout  of  a  teapot  or  kettle ; 
ooe  case  of  a  boy  who  got  a  bean  into  his  right  bronchus,  and  whose  larynx  and  trachea 
were  coated  with  lymph ;  two  cases  of  children  whose  fauces  were  irritated,  one  by  a  piece 
of  hot  potato  lodging  in  the  throat,  the  otlicr  by  a  burning  stick,  and  iu  whom  membrane 
formed ;  one  case  of  a  man  aged  twenty-four  who  was  admitted  for  a  cut  throat,  and  who 
divd  of  a  plastic  inBammation  of  the  larynx,  trachea,  and  bronchial  tubes ;  three  cases  in 
adults  in  which  membranous  laryngitis  was  secondary  to  cancer  of  the  pharynx,  tubercular 
■leeration  of  the  vocal  cords,  and  syphilitic  disease,  for  which  tracheotomy  had  been  per- 
formed ;  and  lastly,  two  cases,  both  in  adults,  in  which  a  similar  affection  was  associated  with 
pneomonia.  Moreover  both  Rietz  and  Oertel  found  it  easy  to  set  up  a  plnstic  inflammation 
of  the  tracbcA  in  dogs  and  rabbits  by  dropping  a  few  minims  of  Liquor  Ammoniss  into  it 
tbroogh  an  external  woand.  Oertel  performed  this  experiment  ou  seventeen  animals,  and 
■Qceecded  in  every  instance  in  producing  artificial  **  croup  " — i.  e,  a  traumatic  membranoua 
kiyngitis. 
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I  that  when  diphtheria  attacks  the  air-passages  it  is  less  eonta|;iouft  than 
;  when  it  attacks  the  fauces. 

How  soon  a  patient  ceases  to  be  infectious  is  not  yet  known.  The 
disease  has  been  communicated  by  a  child  who  had  apparently  l>een  well 
for  three  weeks,  and  there  is  unfortunately  no  doubt  that  the  duration  of 
infection  is  sometimes  longer  still. 

It  appears  that  in  about  only  half  the  cases  have  all  the  specific  bac- 
teria disappeared  within  three  days  of  the  patient  being  well  and  the  fauces 
clear ;  in  the  great  majority  of  the  remainder  they  are  all  gone  by  the  end 
of  three  weeks,  but  in  a  small  residue  they  are  still  to  be  found  after  three, 
four,  or  even  five  weeks.  (See  Goodall  and  Washboum's  '  Infectious 
Diseases/  p.  134.) 

The  specific  microphyte. — Since  modem  methods  have  been  applied 
to  the  study  of  infectious  diseases,  the  whole  subject  of  diphtheria  has 
assumed  a  new  shape.  Buhl  in  1867,  and  Hueter  and  Oertel  indepen- 
dently in  1868,  discovered  in  the  **  false  membrane  *'  of  diphtheria 
micrococci,*  either  separate  or  joined  in  dumb-bells,  in  chains,  or  atf 
zooglvta ;  and  mixed  with  these  were  some  rod-shaped  bacilli.  It  is  the 
bacilli  which  are  now  proved  by  their  constant  presence  and  by  inoculation 
on  animals  to  be  the  specific  origin  of  diphtheria.  They  are  found  not 
only  in  the  mucus  of  diphtheria  (both  within  the  epithelial  cells  and  in  the 
leucocytes),  but  also  in  the  adjacent  structures  ;  they  extend  beyond  the 
limits  of  the  disease  as  apparent  to  the  naked  eye,  and  they  block  up  the 
lymphatic  channels.  Loftier  finds  that  the  characteristic  bacillus  of  diph- 
theria is  only  present  in  the  affected  mucous  membranes,  not  in  the  blood 
or  in  the  kidneys,  where  previous  observers  had  reported  its  pre«ence. 
Oertel  passed  on  the  infection  from  one  animal  to  another,  choosing 
«ometimes  the  trachea,  and  sometimes  the  muscles  of  the  neck  or  chest,  as 
the  seat  of  inoculation ;  and  after  six  transmissions  he  obtained  a  product 
capable  of  giving  rise  to  the  fonnation  of  a  false  membrane  in  the  air- 
passages  of  the  last  animal  experimented  on.f 

The  true  bacillus  of  diphtheria  was  probably  seen  by  Professor  Klebs  in 
1883,  and  his  name  is  therefore  conjoined  with  that  of  LofHer  by  many 
pathologists  in  naming  the  specific  microbe.  But  it  is  to  the  latter  in- 
vestigator that  is  due  the  demonstration  of  the  characters  by  which  it 
can  be  identified,  its  size  and  shape,  its  reactions  to  dyes,  and  its  appear- 
ance when  cultivated.  Loffler^s  observations  were  amply  amfirmed  by 
Klein  in  England,  by  Roux  and  Yersin  in  France,  and  many  pathologists 
since. 

The  microbe  of  diphtheria  is  a  rather  long  (4—5  ^),  blunt-ended,  often 
somewhat  curved  rod.  It  frequently  occurs  as  two  united  laterally  or 
end  to  end.  A  shorter  variety  has  been  de9cril)ed  (1*5— 3  //),  and  has  been 
supposed  to  be  less  virulent  in  its  action  :  but  the  two  may  exist  together, 
and  there  seems  to  be  no  reason  to  suppose  that  they  differ  in  their  effects. 

*  It  k  important  to  remember  tbat  the  first  observnUons  of  Haeter  were  miide,  not  npon 
cases  of  "  diphtheria,"  as  we  define  the  disease,  but  upon  those  of  hospital  gangrene.  In 
other  words,  his  facts  apply  rather  to  so-called  *'  diphtheritic  inflammation  "  than  to  tma 
"  diphtheria." 

t  "  Experimentelle  Untersuchungen  ii.  Diphtberie,"  *  Dentaches  Arcb.  f.  klin.  Med./ 
1871.  Bd.  viii ;  Botix  ('  Annates  de  Tlnstitat  Pasteur,'  1888,  Xos.  11  and  12) ;  Cobn  (•  Beitrigv 
znr  Ph js.  der  Pfianzen,'  2te8  Heft,  pp.  164  et  »eq.) ;  Eberth  ('  Zur  Kenntnitfi  bact.  MycoMn/ 
1872);  Klein  ('Micro-organisms  and  DiseHse');  Crooksbank  ('Bacteriology/  pp.  117, 1S6» 
177) ;  Kantback  ('  AUbutt's  System,*  vol.  i,  p.  718). 
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The  bacillus  is  not  motile;  it  stains  readily,  and  is  readily  cultivated  on 
Uood-serum  and  other  media.     It  must,   however,  be  admitted  that  the 
baeteriological  diagnosis,   though  practically  most  useful,   is   occasionally 
difficult,  even  to  the  most  practised  observers.     Bacilli  of  "  pseudo-diph- 
theria'*  have   been   described,    particularly   ''Hoffman's    bacillus,"    which 
dosely  resembles  the  short  form,  and  the  "  xerosis  bacillus,"  which  is  found 
in  diphtherial  and  other  forms  of  inflammation  of  the  conjunctiva.     Those  / 
most  experienced   in    microscopical    and    cultivational    observation    admit  ( 
tikftt  the  distinction  between  genuine  and  false  is  sometimes  almost  impos-  / 
nble. 

Diphtheria,  however,  though  a  specific  bacterial  disease,  is  clinically  the 

result  not  only  of  the  invasion  and  local  multiplication  of  the  microbe  on 

the  fauces  or  other  parts  of  mucous  membranes,  but  also  of  the  chemical 

products  of  the  growths.     These  toxines  (p.  22),  secreted  by  the  bacilli, 

and  not  the  organisms  themselves,  are  the  cause  of  the  disturbance  in 

the  heart,  kidneys,  and  nerves,  which  make  up  the  clinical  composite  of 

diphtheria.     This  part  of  the  pathology  has  been  worked  out  by  Dr  Sidney 

Martin,  who  confinns  the  results  of  Roux  and  Yersin,  that  the  inoculation 

with  the  chemical  products  of  Lofller's  bacillus  will  produce  diphtherial 

paralysis  in  rabbits  and  guinea-pigs.     Dr  Martin  finds  that  the  efficient 

tonne  is  not  a  ptomaine,  but  an  albumose. 

Transference  of  the  contagion. — Probably  in  most  cases  this  takes  place 
by  direct  contact,  as  to  th^  mouth  and  nostrils  of  a  house  surgeon  or  nurse, 
from  the  throat  of  a  diphtherial  child ;  or  in  the  case  of  a  mother  or 
nster  nursing  and  kissing  an  infant,  or  by  using  infected  handkerchiefs,  or 
cups  <Hr  spoons,  or  tracheotomy  tubes.  Bedding  and  clothes  may  thus 
convey  the  contagion:  to  name  one  instance  only,  the  late  Sir  Richard 
Thome  knew  the  despatch  of  a  pillow  from  an  infected  house  to  a  place 
fne  from  any  affection  of  the  kind  to  be  followed  within  a  few  days  by 
fital  diphtheria. 

Another  medium  of  infection  was  ascertained  by  Dr  Power  in  1878  to 
be  milk,  which  Klein  has  shown  to  be  an  excellent  medium  for  cultivating 
L5ffler's  bacillus  at  from  64°  to  68°  Fahr.     Probably  the  origin  of  the 
disease  in  these  cases  (as  in  the  parallel  instance  of  tuberculosis)  is  usually , 
in  the  cows,  which  are  liable  to  diphtheria.     Another  animal  in  which 
it  appears  (apart  from  experimental  inoculation)  is  the  cat,  and  Dr  Klein 
hiB  shown  this  to  be  another  source  of  possible  infection.     Dr  George  , 
Turner  several  years  ago  described  tracheal  diphtheria  in  pigeons,   and  > 
more  recently  infection  has  with  some  probability  been  traced  to  canaries 
and  other  cage  birds. 

As  above  stated,  the  specific  bacilli  of  diphtheria  sometimes  continue 
to  infect  the  fauces  long  after  all  toxic  symptoms  have  disappeared,  and 
thus  a  patient  convalescent  or  restored  to  health  may  yet  be  the  means  of 
eonreying  the  disease  to  others.  Moreover  there  is  no  doubt  that  persons 
may  contract  the  infeotion  and  yet  resist  its  effects,  so  that  apparently 
healthy  companions  may  convey  the  disease  to  others  more  susceptible. 

Auxiliary  causes. — ^It  must  be  admitted  that  diphtheria  often  springs 
up  in  isolated  houses,  but  the  same  thing  is  likewise  true  of  all  the 
eianthemata^  It  is  generally  believed  that  diphtheria  is  favoured  by 
the  effluvium  from  foul  sewers  or  cesspools.  Scarlet  fever,  however, 
ii  ilao  assodated  with  bad  drains  and  foul  smells,  and  probably  in  the 
ame  way — ^namely,  by  these  conditions  producing  a  sore  throat,  on  which 
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.  the  germs  of  scarlatina  or  of  diphtheria  alight  and  find  a  favourable  nidus ; 

■  or  perhaps  we  should  rather  say,  on  which  they  are  not  opposed  by  tlie 

I  antagonism  of  healthy  tissues  (cf.  p.  51). 

It  is  possible  that  when  diphtheria  is  epidemic,  and  when  the  specific 
contagion  has  perhaps  already  been  introduced  into  the  system,  exposure  to 
cold  may  act  as  an  exciting  cause  in  bringing  out  the  lesion  on  the  fauces. 

Dr  Yeats  (ed.  *  Med.  Joaru./  1876)  relates  how  several  persons  »t  AachtergaTea,  ia 
Perthshire,  were  attacked  between  March  and  June,  1875,  who  bad  been  working  lata  ht 
their  gardens,  or  playii  g  croquet  on  n  damp  lawn,  or  driving  after  sunset ;  while  ofckcr% 
who  had  been  confined  to  bed  for  a  considerable  time  from  other  causes,  were  infected  oa 
their  first  appearance  in  the  open  air. 

The  poor  and  the  rich  are  probably,  in  proportion  to  their  numbers, 
equally  liable  to  diphtheria.  It  is  notorious  that  the  disease  often  carries 
1  off  very  healthy  and  robust-looking  children.  There  are  more  cases  in 
girls  than  in  boys,  probably,  as  Sir  R.  Thome  says,  because  they  nurse  and 
kiss  the  babies.  Diphtheria  is  far  more  apt  to  attack  children  under 
twelve  years  of  age  than  older  persons,  and  is  most  common  as  well  as 
most  fatal  between  two  and  five. 

It  is  doubtful  whether  one  season  of  the  year  rather  than  another  is 
favourable  to  the  spread  of  diphtheria.  Fothergill  found  epidemic  sore 
throat  far  more  frequent  from  September  to  December  inclusive :  and  this 
agrees  with  the  experience  of  the  Registrar-General,  that  most  deaths  take 
place  in  the  last  three  months  of  the  year.  According  to  Dr  W.  H.  Powor, 
cases  are  most  frequent  in  October  and  November.  The  number  rises  in 
the  latter  weeks  of  September,  and  falls  again  by  the  middle  of  December. 
Cold  winters  have  not  hindered  its  epidemic  diffusion  in  London ;  and  it 
has  often  prevailed  during  the  summer.  Dr  Newsholme  has  shown  that 
epidemics  of  diphtheria  are  more  common  in  dry  than  in  wet  seasons,  and 
are  not  related  to  damp  clay  soils  ('  Epidemic  Diphtheria,'  1898). 

Diphtheria  is  of  much  less  frequent  occurrence  in  the  tropics  than  in 
X  the  temperate  zone.  Geological  conditions  of  the  soil  seem  to  have  no 
part  in  its  causation.  In  England  it  is  most  prevalent  in  London  and  the 
eastern  counties,  and  in  North  Wales ;  while  the  mortality  from  it  is 
below  the  average  in  the  counties  north  of  the  Hiimber  and  in  the  central 
Midlands — including  the  manufacturing  districts  of  Tyneside,  Lancashire* 
and  the  West  Riding,  Birmingham,  and  the  Black  Country,  and  also  South 
Wales.* 

The  importance  of  contact  in  schools  as  a  means  of  spreading  diph- 
theria has  long  been  recognised,  since  Dr  Power  drew  attention  to  it 
with  examples  at  Pirbright,  in  Surrey,  and  at  Coggeshall,  in  Essex. 
,  Diphtheria  as  a  compli4;ation  of  other  specific  fevers. — ^In  the  chapters 
i  on  measles  and  on  scarlet  fever  it  was  mentioned  that  each  of  those  com- 
'  plaints  is  now  and  then  complicated  by  the  appearance  of  membrane  on 
■  the  fauces,  which  is  probably  true  diphtheria. t     The  writer  saw  a  case  of 

*  See  Dr  £.  Barnes'  paper,  '  Brit.  Med.  Journ.,' July  28th,  1888,  and  also  DrLongstalTt 
results  (•  Studies  in  Statistics/  Stanford,  1891). 

t  The  following  fact  related  hy  Dr  Dewes,  of  Coventry  ('Lancet,'  1876),  tends 
to  show  that  both  the  specific  contagia  may  be  present  in  some  cases  of  thit  kind. 
Two  brothers  had  been  in  succession  attacked  by  scarlet  fever,  and  had  been  separaM 
from  one  another  tliroughout  the  course  of  the  disease.  The  elder  had  remained  at  hM 
school  to  be  nursed ;  the  younger  had  been  sent  to  a  cottage  in  the  country.  The  former 
passed  through  a  mild  form  of  the  disease;  the  latter  bad  it  severely, and  also  hadhk 
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rubella  in  a  young  man  of  twenty,  followed  by  diphtheria  ;  and  it- has  occa- 
sionally followed  enteric  fever. 

Protection. — Does  the  fact  that  a  person  has  had  diphtheria  imply  sub- 
tequent  immunity  from  the  disease  ?  In  Simon's  *  Report '  for  1859  several 
cases  are  recorded  of  patients  who  suffered  twice,  at  intervals  of  two  or 
three  months  or  longer ;  and  it  is  to  be  noted  that  the  second  attacks  were 
more  severe  than  the  first  ones.  Second  attacks  are  not  uncommon  in 
ciiildren,  according  to  Dr  Eustace  Smith.  Apart  from  second  attacks,  re- 
hptet  before  complete  recovery  are  occasionally  seen  (about  1*5  per  cent,  in 
than  1000  cases  observed  by  Dr  Goodall  at  the  East  London  Hospital). 


Incubation. — The  incubation  of  diphtheria  is  short.  It  was  said  by 
Tkxmsseau  to  be  from  two  to  seven  days,  Oertel  put  it  at  from  two  to 
five  days,  and  Croodall  and  Washboum  at  two  to  six.  One  instance  is 
related  by  Jenner  of  a  girl  who  sickened  eight  days  after  having  been 
•eat  into  the  country  from  a  house  where  her  brother  and  her  sister  had 
been  attacked.  Where  there  has  been  a  direct  transference  of  the  poison  \ 
from  one  person's  fauces  to  another^s  the  period  seems  to  be  much 
shorter :  Valleiz  had  a  pellicular  deposit  on  the  tonsil  the  day  after  he 
became  infected  with  the  disease,  and  died  in  forty-eight  hours. 

Clinical  varieties. — Diphtheria  may  occur  under  two  different  forms, 
bat  they  are  connected  by  still  more  numerous  intermediate  cases.  In 
one  it  has  the  characters  of  an  infective  fever,  epidemic  in  course,  con- 
tagiouB  in  cnrigin,  with  febrile  albuminuria,  and  '*  typhoid,"  i.  e.  septicaemic, 
cymptoms ;  it  affects  the  fauces,  and  the  membrane  is  grey  and  bleeding 
when  cast  off.  This  answers  to  the  putrid  sore  throat  of  early  writers. 
In  the  other  clinical  form  there  is  less  constitutional  disturbance,  the 
cases  are  less  epidemic,  though  very  contagious ;  the  affection  begins  in  the 
larynx,  and  it  forms  more  fibrinous  membranes.  These  cases  answer  to 
membranous  "croup." 

In  the  cases  which  combine  both  characters  the  membrane  begins  in 
the  fauces,  and  afterwards  descends  to  the  larynx,  trachea,  and  bronchi. 

Beside  these  well-marked  and  severe  cases,  many  occur  in  which  the 
symptoms  are  very  mild,  sometimes  so  mild  that  the  occurrence  of  blight 
paralysis  is  the  first  characteristic  symptom  noticed. 

Faueial  diphtheria. — The  disease  sometimes  begins  insidiously,  with 
inorexia,  headache,  lassitude,  and  loss  of  energy ;  but  occasionally  with 
Hidden  access  of  fever  and  rigors,  nausea  or  vomiting,  and  acceleration  of 
pulse.  There  may  from  the  first  be  difficulty  of  swallowing,  the  sensation 
varying  from  a  slight  pricking  up  to  darting  pain,  which  may  prevent  the 
patient  from  taking  food,  but  this  is  rarely  so  severe  as  in  quinsy.  On 
looking  at  the  fauces  one  finds  that  the  uvula,  the  palate,  and  the  back  of 
the  pharynx  are  more  or  less  swollen  and  of  a  red  or  violet  colour.  After  a 
few  hours,  or  at  latest  two  days,  one  or  more  whitish-grey  spots  begin  to 
appear  on  some  of  those  parts ;  they  are  at  first  small,  and  they  may 
remain  of  the  same  size  for  several  days.     From  an  early  period  the  lymph- 


I  eorered  with  diphtheritic  exudation.  After  a  time  the  hoy  at  the  cottage  sickened 
with  scarlet  fever,  and  he  too  had  a  diphtheritic  throat.  When  both  brothers  had  been 
coBvaleacent  for  a  fortnight  they  were  allowed  to  be  together,  and  even  to  lie  \n  the  same 
lid.  Prcwntly  the  elder  one  fell  ill  of  diphtheria  with  laryngeal  complications,  and  died 
m  the  third  day. 
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glanda  of  the  neck,  especiallv  those  near  the  an^lee  of  the  jawR,  become 
swollen  and  painful. 

In  mild  cases  of  diphtheria  the  febrile  diatyrbonee  la  slight  and  of  short 
duration.  The  false  membrane  is  quickly  cast  off,  and  the  patient  r©c«>veri 
in  two  or  three  days 

But,  as  a  rule,  the  diBease  takes  a  less  favourable  course.  The  fe?er 
continues,  the  t-eniperature  remaining  at  102^,  or  mounting  higher :  if 
it  shauld  have  fallen,  it  rises  again  on  the  fourth,  fifth,  or  sixth  day. 
Death  from  hyperpyreiia  is  almoist  unknown  in  diphtheria  ;  and  in  severv 
cases,  particularly  in  young  children,  the  temperature  is  sometimes  so  low 
that  it  must  be  raised  by  artificial  means.  The  urine  is  moderately  febrile 
in  character,   and  decidedly  albuminous. 

The  diphtherial  spots  on  the  fauces  run  together,  and  ext-end  in  ererf 
direction  :  bo  that  the  tonsils,  the  uvula»  and  all  the  visible  parts  of  the 
fauces  may  in  a  few  hours  be  covered  with  membrane.  The  cervical  and 
submaxillary  lymph-glands  swell  still  more,  particularly  those  at  the  angie 
of  the  jaw,  just  opposite  the  tonsil.  In  severe  cases  the  tissues  are  in- 
filtrated with  infljimmatory  oedema,  so  that  the  hollow  of  the  neck  is  oIk 
[iterated,  and  the  whole  space  from  the  chin  to  the  sternum  is  occupi«d 
by  a  uniform  brawny  mass,  with  the  skin  red  and  shining  as  in  erysipeUs. 
Before  lon^  the  membrane  begins  to  soften  and  decompose,  becoming^ 
darker  in  colour,  imd  separating  here  and  there  in  shreds.  The  patieot'i 
breath  becomes  horribly  foul,  and  aU  the  symptoms  of  septicieiuia  devdoji. 
Under  treatment  gradual  improvement  and  ultimate  recovery  may  ensue, 
but  the  case  is  long  an  anxious  one,  and  convalescence  is  slow  and  un- 
certain, as  after  enteric  fever. 

In  the  worst  cases  the  thr€»at  bleeds  as  the  membranes  separate,  and  the 
foetor  becomes  unbearable,  A  thin  discharge  runs  from  the  comers  of  the 
mouth,  excoriating  the  skin,  and  causing  ulcers,  which  become  covered  with 
a  greyish-white  pellicle  ;  it  is  not  uncommon  for  sore  plac^es  behind  the 
ears,  or  in  the  creases  of  the  skin,  in  the  groin  or  elsewhere,  to  become 
diphtherial.  If  a  blister  should  unfortunately  have  been  applied,  the  raw  sat- 
face  becomes  membranous  ;  and  leech-bites  are  apt  to  pass  into  unheditbv 
spreading  ulcers. 

Along  with  these  grave  local  symptoms,  no  less  grave  const  itutiotiii 
disturbance  marks  the  progress  of  the  case.  The  pulse  rises  to  120  w 
more  in  the  minute,  and  becomes  daily  smaller  and  weaker.  The  coos- 
tenance  rapidly  acquire©  a  wajty  pallor,  and  the  muscular  power  is  mors 
diminished  than  in  any  other  febrile  disorder.  Purpuric  spots  sometiiw^ 
appear  upon  the  skin.  The  tongue  becomes  dry  and  brown,  and  s4X^^^H 
collect  on  the  teeth  and  Hps.  ^^ 

Occasionally  there  is  delirium,  but  as  a  rule  the  mind  remains  perfectly 
clear.  At  length  the  temperature  falls  below  normal,  to  97^  or  96*^  F.,  and 
the  pulse  becomes  irregular  and  intermittent,  falling  perhaps  to  50  in 
the  minute.  Death  may  either  occur  very  gradually  by  ajsthenia,  or  rooi^ 
often  it  takes  plaoe  suddenly  while  the  patient  is  in  the  act  of  sitting  up 
in  bed  or  making  some  other  slight  movement.  Such  cases  generally 
terminate  between  the  tenth  and  the  fourteenth  days.  The  condition  ia  oO« 
of  septiceeoiia.  Pneumonia,  or  oedema  of  the  lungs,  is  often  the  immedinl* 
cause  of  death. 

More  latent  cajie^. — Even  when  characteristic  diphtheritic  patches  eiiit 
on  the  mucous  membrane  of  the  fauces  the  real  nature  of  the  disease  mif 
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be  overlooked,  because  the  patient  does  not  complain  of  difficulty  in 
swallowing  or  of  pain  in  the  throat.  Children  have  been  brought  to  the 
out-patient  room  suffering  from  febrile  symptoms  for  which  no  cause  could 
be  found  until,  as  a  matter  of  routine,  the  fauces  were  examined. 

Some  yeiin  ago  a  clilorotic  girl,  who  bad  been  for  a  few  daya  in  Gay's  Hospital,  died 
witboat  anyone  suspecting  tbe  real  nature  of  ber  disease.  The  chief  symptom,  beside 
extreme  pullor,  was  a  weakness  so  extreme  that  she  could  not  sit  up  even  when  supported. 
After  death  tbe  fauces  were  found  covered  with  false  membrane.  Tbe  weakness  was  no 
doubt  diphtherial  paralysis. — C.  H.  F.  ^ 

Another  obscure  form  of  diphtheria  is  limited  to  the  ncL%al  mucum 
membrane.  The  ohief  local  symptom  is  the  escape  of  a  thin  blood-stained 
fluid  from  the  nostrils,  which  become  more  or  less  reddened  and  excoriated. 
Epistaxis  is  not  infrequent,  and  it  may  be  so  profuse  as  to  account  for  the 
bloodless  appearance  of  the  patient,  apart  from  the  fact  that  anaemia  is  so 
constantly  present  in  diphtheria^  With  a  speculum  we  may  some- 
times see  the  turbinated  bones  covered  with  membrane,  or  casts  may  be 
discharged  from  the  nostrils.  After  the  first  day  or  two  the  secretion  from 
the  affected  parts  is  dark  and  very  offensive.  The  disease  not  infrequently 
extends  along  the  canal  duct  to  the  conjunctiva,  which  becomes  coated  with 
a  perfect  diphtherial  membrane.  Or  it  may  pass  through  the  Eustachian 
tube  to  the  tympanum,  causing  singing  or  buzzing  in  the  ears  and  deaf- 
ness ;  perforation  may  then  take  place,  and  pus  be  discharged  through  the 
external  meatus. 

Another  direction  in  which  diphtheria  sometimes  spreads  is  from  the 
pharynx  down  the  oMophagus,  In  one  fatal  caae  at  Guy's  Hospital  Dr 
Fagge  found  a  number  of  small  ulcers  in  the  stomach  close  to  the  cardiac 
orifice,  some  of  which  were  coated  with  a  distinct  layer  of  false  membrane ; 
and  instances  have  been  recorded  in  which  the  whole  oesophageal  and 
gastric  mucous  membranes  have  taken  part  in  the  morbid  process.  This 
condition  seems  to  have  given  rise  to  no  special  symptoms. 

Laryngeal  and  bronchial  diphtheria. — ^The  continuity  of  the  false  mem- 
brane is  often  traceable  directly  over  the  epiglottis  and  the  arytaeno- 
epiglottidean  folds ;  but  sometimes  this  is  not  the  case,  and  possibly 
the  spread  of  the  disease  to  the  larynx  and  trachea  is  the  result  of  '  auto- 
infection,"  an  inoculation  of  the  mucous  membrane  by  particles  of  secre- 
tion drawn  downwards  with  the  inspired  air.  Upon  the  epiglottis  and  the 
vocal  cords  the  false  membrane  is  firmly  adherent,  and  it  may  pass  com- 
pletely over  the  space  between  the  true  and  the  false  cords.  Below  the 
glottis  it  is  more  loosely  attached  to  the  mucous  surface.  It  becomes 
thinner  as  it  descends,  and  in  the  trachea,  at  a  variable  distance  down, 
it  commonly  ceases,  and  becomes  continuous  with  a  muco-purulent  layer 
which  bathes  the  rest  of  the  air-passages.  But  in  some  cases  even  the 
brtmchial  tubes  within  the  lungs  present  a  well-formed  tubular  membrane. 

It  is  seldom  practicable  to  employ  the  laryngoscope  to  determine  the 
presence  of  a  false  membrane  in  the  air-passages  in  a  case  of  diphtheria,  and 
only  by  rare  skill  and  fortune  would  a  satisfactory  view  of  the  larynx  be 
obtained  in  a  child.  The  diagnosis  of  laryngeal  diphtheria  rests  mainly 
upon  the  fact  that  the  entrance  of  air  into  the  lungs  is  impeded,  and  that 
Iragmenta  of  membrane  are  coughed  up :  this,  however,  we  do  not  see  in 
young  children,  and  often  must  wait  until  tracheotomy  has  been  performed  ( 
before  the  membrane  is  seen.  This  is  shown  not  only  by  the  rapidity 
and  stridor  of  the  respiration,  but  also  by  the   way   in  which  at   each 
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breath  the  soft  parte  above  the  clavicles  and  sternum  are  sucked  in.  tt 
well  as  the  lower  intercostal  spaces,  and  in  young  children  even  the  sternum 
and  ribs.  Every  time  that  the  patient  inspires  a  loud  crowing:  or  croupj 
noise  may  be  audible,  and  the  cough  is  often  hard  and  brassy.  In  other 
words,  the  symptoms  are  as  those  of  Croup.  The  dyspnoea  is  apt  to 
become  greatly  aggravated  from  time  to  time,  a  circumstance  probably 
due  either  to  ^asm  or  to  impaction  of  membrane  in  the  narrow  chink 
of  the  glottis. 

When  diphtheria  affecte  the  larynx  it  does  so  commonly  from  three  to 
six  days  after  the  onset  of  the  disease.  Jenner,  in  1861,  had  never  known 
it  delayed  beyond  the  end  of  the  first  week ;  but  Oertel  says  that  it  is  not 
infrequent  on  the  eighth  or  tenth  day,  and  may  be  as  late  as  the  thirteenth. 
In  Jenner's  cases  when  death  occurred  it  was  in  five  days  from  the  setting 
in  of  laryngeal  symptoms ;  and  he  says  that  out  of  twenty-six  fatal  cases  df 
Bretonneau's  there  were  only  five  in  which  life  was  prolonged  after  the 
third  day,  and  but  one  after  the  sixth  day,  except  as  the  result  of 
tracheotomy. 

The  presence  of  false  membrane  in  the  air-passages  is  so  dangerous  to 
life,  from  mechanical  interference  with  respiration,  that  laryngeal  diph- 
theria is  always  a  grave  disorder,  even  when  symptoms  of  muscular  weak- 
ness, an»mia,  and  depression  of  the  heart's  action  are  less  marked. 

In  certain  cases  diphtheria  seems  to  begin  in  the  air-passages,  without 
any  primary  affection  of  the  fauces.  In  the  epidemic  form  of  the  disease, 
■  however,  this  is  rare.  Bretonneau  met  with  but  two  instances ;  of  one 
of  these  he  gives  details  (Case  45  in  his  fourth  *  Memoir ').  The  patient 
was  an  infant,  a  year  old,  in  charge  of  a  nurse  at  Tours,  where  no  case 
of  diphtheria  had  been  seen  for  months;  but  in  a  hamlet  some  miles 
distant  the  disease  was  prevailing,  and  a  nephew  of  hers  had  died  of  it 
a  few  days  before  the  infant  fell  ill.  Bretonneau  put  the  frequency  of 
primary  laryngeal  diphtheria  at  one  in  thirty  cases ;  Guersant  at  one  in 
twenty  cases.  In  the  epidemic  which  occurred  at  Auchtergaven  (cf.  p.  322), 
Dr  Yeats  observed,  among  one  hundred  and  eighty-three  cases,  fifteen  in 
which  laryngeal  symptoms  were  present  from  the  first,  but  in  which  there 
was  no  visible  affection  of  the  fauces  when  they  were  first  seen ;  and  in 
six  of  these  the  pharynx  remained  free  throughout  the  disease. 

In  1877  Dr  Fagge  found  among  fifty  cases  of  diphtheria  at  Guy's 
Hospital  thirty-five  in  which  the  air-passages  were  affected.  The  present 
writer's  experience  is  that  in  children  extension  from  the  fauces  to  the 
larynx  is  the  rule,  and  that  in  adults  it  is  the  exception.  Primary  laryn- 
geal diphtheria  without  membranous  tonsillitis  he  has  only  seen  in  children. 

Diphtheria  of  the  shin. — This  is  a  somewhat  rare  and  very  interesting 
form  of  the  disease.  It  is  usually  secondary  to  the  ordinary  faucial 
lesion,  but  sometimes  primary,  as  in  the  case  of 'a  little  girl  under 
the  writer's  care,  with  empyema  (June,  1897),  in  whom,  after  operation, 
a  false  membrane  appeared  on  the  wound.  The  bacillus  of  Lofifler  was 
found  in  the  pus,  and  the  temperature  rose,  but  the  fauces  were  unaffected ; 
there  was  no  albuminuria,  and  no  paralytic  symptoms.  The  wound  was 
treated  locally  and  the  child  recovered  well. 

The  writer  has  also  seen  a  membrane  appear  after  a  blister  in  a  case  of 
ordinary  diphtheria ;  and  it  seems  probable  that  the  skin  is  only  affected 
when  the  protecting  epidermis  has  been  removed;  so  that  this  form  may 
be  called  traumatic  diphtheria. 
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Diphtheria  sometimes  appears  on  mucous  membranes  other  than  tho6e 
of  reepiration :  on  the  prepuce  or  vulva :  but  this,  like  diphtheria  of  the 
■kin,  appears  to  be  always  secondary  to  the  disease  in  its  ordinary  seat. 
Mr  Walter  Pakes  told  the  writer  of  this  occurring  in  a  child  about  | 
two  years  old,  suffering  from  faucial  diphtheria,  in  whom  was  found 
■weUing  of  the  vulva  with  a  glistening  white  membrane,  and  on  stain- 
ing^ and  examining  this  membrane  microscopically  Loffler's  bacillus  was 
found. 

Complications  and  sequela. — Albuminuria. — It  is  a  question  whether 
thia  should  be  regarded  as  a  constant  or  a  vwy  frequent  symptom.     Its 
frequency  was  pointed  out  by  Dr  Wade,  of  Birmingham,  in  1858,  and  is  of 
practical  importance  as  aiding  in  the  diagnosis  of  obscure  cases.     Hyaline 
cast«  are  often  present,  and,  much  more  rarely,  blood.     Eberth  met  with 
alhuminuria  in  two  cases  out  of  three ;  the  present  writer  has  not  found  it 
absent  in  one  out  of  ten.     In  most  patients  it  is  observed  within  a  day 
or  two  from  the  commencement  of  the  disease ;   in  a  few  not  until  con- 
Talescence.     It  is  sometimes  very  transitory,  and  may  be  detected  only 
once  or  twice,  even  in  cases  in  which  the  urine  is  repeatedly  examined  ; 
hnt  it  more  often  lasts  for  a  week  or  two.     It  is  generally  supposed  to  be 
devoid  of  prognostic  significance ;    Oertel,   however,   although  he   admits 
that  the  urine  of  some  patients  who  die  rapidly  contains  very  little  albu- 
men, yet  says  that  he  has  made  out  a  close  relation  between  the  quantity 
excreted   in   twenty-four   hours   and   the   severity   of   the   disease.     From 
one  to  three  drachms  was  the  amount  usually  passed  in  cases  so  severe 
as  to  threaten  life ;  and  the  albuminuria  persisted,  in  those  who  recovered, 
for  six  or  eight  weeks  after  the  subsidence  of  the  diphtherial  affection 
of  the  throat. 

There  are  probably  two  kinds  of  albuminuria  dependent  on  diphtheria 
as  upon  scarlatina.  One  is  the  ordinary  febrile  albuminuria,  dependent  on 
temporary  **  cloudy  swelling  "  of  the  renal  epithelium,  and  without  sequelae 
«r  grave  significance.  This  is  present  in  the  great  majority  of  cases,  more 
often  than  in  pneumonia,  scarlatina^  or  any  other  sf)ecitic  fever  except 
erysipelas.  The  other  depends  on  acute  nephritis,  and  is  much  less  common 
than  in  scarlatina. 

In  some  cases,  particularly  when  blood  and  casts  have  been  present,  the 
kidneys  are  found  after  death  to  be  large  and  congested,  the  epithelial  cells 
swollen,  opaque,  granular,  and  filling  the  tubes.  Minute  extravasations  of 
blood  are  also  present  in  some  cases ;  and,  according  to  Oertel,  masses  of 
lymph-corpuscles  often  surround  the  Malpighian  capsules.  At  Guy's  Hos- 
pital the  affection  of  the  kidneys  observed  in  cases  of  diphtheria  is,  as  a 
rule,  only  slight,  much  less  than  scarlatinal  nephritis  ;  and  this  accords 
with  the  well-known  fact  that  dropsy  very  riu-ely  occurs  after  diphtheria. 
A  few  instances  of  general  anasarca  have,  indeed,  been  recorded  by 
different  observers — one,  for  example,  by  Oertel  in  the  '  Deutsches 
Archiv  '  for  1871.  But  when  this  writer  speaks  (in  Ziemssen's  *  Handbuch  ') 
of  fifty  fatal  cases,  mostly  attended  with  suppression  of  urine  and  dropsy, 
as  having  occurred  in  Kiel  and  the  neighbouring  villages,  the  doubt  arises 
whether  the  epidemic  was  not  really  one  of  scarlet  fever  with  diphthenal 
oomplications.  In  the  writer's  experience,  while  albuminuria  is  nearly 
constant,  it  does  not  with  rare  exceptions  last  during  convalescence,  and 
mua^  only  has  he  se^i  it  end  in  chronic  albuminiuia  with  dropsy. 

Washboum  and  Goodall  describe  cases  of  diphtheria  in  which  the  urine 


328  DIPHTHKKIA 

becomes  very  scanty  and  at  last  is  suppressed,  while  extreme  paillor  and 
severe  vomiting  mark  the  progress  to  death.* 

Paralysis. — Convalescence  is  sometimes  attended  by  a  remarkable 
sequela — diphtherial  paralysis.  This  was  observed  by  the  Spanish  physi- 
cians in  the  seventeenth  century.  It  commonly  begins  during  the  second 
or  third  week  after  the  subsidence  of  the  throat  affection,  oitea  earlier, 
and  is  said  to  be  occasionally  postponed  until  the  lapse  of  a  month  or 
six  weeks.  Paralysis  is  rare  after  laryngeal  diphtheria;  this  may  be 
because  when  the  laiynx  is  affected  death  is  oft^n  too  early  for  sequeU» 
to  develop,  but  also  the  absorption  of  toxines  from  the  fauces  is  much  more 
active  than  from  the  tracheal  mucous  membrane. 

The  soft  palate  is  first  affected ;  it  hangs  flaccid,  the  uvula  cannot  be 
drawn  up,  and  its  sensibility  is  lost.  One  consequence  is  that  the  patient 
speaks  indistinctly,  or  "  through  the  nose  ; "  another,  that  when  he  attempts 
to  swallow  liquid,  it  returns  through  the  nostrils.  The  pharyngeal  muscles 
are  occasionally  involved :  deglutition  is  then  difficult,  and  some  of  the 
food  is  apt  to  find  it«  way  into  the  air-passages 

Next,  generally  after  an  interval  of  a  few  days,  one  or  more  of  the. 
ocular  muscles  may  be  attacked ;  the  patient  then  sees  double  and  squints : 
or  paralysis  of  accommodation  sets  in,  affecting  both  eyes,  so  that  he  is 
not  able  to  distinguish  near  objects  properly,  and  cannot  read  small  print 
with  comfort. 

The  limbs  are  affected  somewhat  later  still,  but  sometimes  they  are 
the  parts  in  which  a  loss  of  power  is  first  observed.  Sensations  of  numb- 
ness or  pain  in  the  feet  are  complained  of;  and  presently  the  legs  grow 
weak  and  tremble,  the  gait  is  shuffling  and  uncertain,  or  the  patient  may 
be  unable  to  stand  without  support.  The  arms  are  much  more  rarely  in- 
volved, but  sometimes  the  patient  cannot  dress  himself  or  hold  anything 
'in  his  fingers.  He  can  neither  bend  the  feet  on  the  ankles,  nor  extend  the 
hands  on  the  wrists. 

According  to  Oertel,  the  faradic  contractility  of  the  affected  muscles 

is    greatly    impaired,    and     their     substance     undergoes    rapid     wasting. 

Duchenne,  however,  denied  the  loss  of  faradic  contractility,  and  Buzzard 

agrees  w4th  him.     The  degeneration-reaction  is  certainly  not  constant,  but 

,  it  is  present  in  almost  all  severe  cases.     Atrophy  is  usually  moderate,  but 

I  the  muscles  have  a  characteristic  flabby  feel.     There  is  more  or  less  anes- 

!  thesia,  but  no  pain.     The  knee-jerk  is  often  abolished,  sometimes  without 

other  sign  of  paralysis. 

The  muscles  of  the  larynx  may  be  affected,  in  which  case  the  vocal  cords 
may  be  seen  in  the  laryngoscopic  mirror  to  lie  motionless  in  a  position 
midway  between  that  of  respiration  and  that  of  phonation — the  position 
which  they  always  occupy  in  the  dead  body,  but  which  is  never  seen  in 
health.  Wilks  regards  this  affection  as  a  frequent  cause  of  suffoca- 
tive dyspnoea,  when  the  tracheal  tube  is  removed,  after  being  worn  for  a 
few  days.  The  inspired  current  of  air  draws  the  paralysed  cords  inwards, 
until  they  meet  and  close  the  glottis. 

*  It  was  maintained  by  MM  Bouchard  and  Labadie-Ltgrave  that  endocarditis  is  of 
\  frequent  occurrence  in  diphtlieria.     1  have  repeatedly  searched  for  such  an  affection  in 

making  autopsies  in  children  who  had  died  of  the  disease ;  but  the  valves  have  always 
'  appeared  to  be  perfectly  healthy.     And  Sann6  (who  has  had  good  opportunities  of  testiDg 

the  value  of  the  sutements  in  question)  declares  that  the  slight  irregularitiea  that  ar«  eoB- 
'  monly  found  under  normal  conditions  on  the  upper  margins  of  the  mitral  and  trIcaipM 

vaJvet  bMve  been  mistaken  for  vegetataona.— CH-.Y, 
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The  muBcles  of  the  neck  and  of  the  trunk  may  be  affected,  so  that  the 
patient  is  unable  to  keep  his  head  supported,  or  to  raise  his  body  from  the 
recumbent  position,  or  to  turn  over  in  bed.  In  some  instances  the  bladder 
and  rectum  take  part  in  the  paralysis,  and  there  is  often  loss  of  virility  in 
adults.  Lastly,  the  diaphragm  or  the  intercostal  muscles  may  be  para- 
lysed, and  lead  to  death  by  suffocation,  and  the  vagus  nerve  may  be 
affected  and  cause  death  by  syncope. 

In  March,  1888,  a  girl  of  fifteen  was  under  the  writer's  care  in  Mary  Ward.  She  went 
throogh  an  ordinary  attack  well,  nnd  after  a  week's  convalescence  was  attacked  hy  para- 
lysis. It  began  as  usnal  in  the  soft  palate ;  also  the  vehim  never  completely  lost  power  of 
aaoTement;  then  the  pharynx  was  affected,  and  she  became  unable  to  swallow,  so  that  for 
Bcmrly  a  fortnight  natrition  was  carried  on  Hrst  by  the  rectum,  and  then  by  an  oesophageal 
tube.  The  arms  and  legs  were  paralysed,  but  the  ocular  and  facial  muscles  escaped.  The 
Boseles  of  the  neck  and  trnnk  were  so  weak  that  she  could  not  turn  or  move  in  bed  or  lift 
ker  head  froja  the  pillow.  Happily  the  heart  and  lungs  were  unaffected,  and,  as  UKual,  "  no 
pdric  symptoms  "  were  present.  The  reflex  movementti  and  knee-jerks  were  abolished,  and 
tbere  was  considerable,  thongh  not  complete  ansesthesia  of  the  paralysed  parts.  There  was 
BO  teQderneM  on  pressure  over  the  paralysed  muscles;  no  reaction  of  degeneration,  but  loss 
of  faradic  contractility.  Recovery  was  very  slow.  First  she  regained  power  of  swallowing ; 
then  the  anus  recovered ;  then  the  leg«;  and  before  she  could  walk  the  muscles  of  the  back 
and  neck  bad  completely  regained  their  power.     Ultimately  convalescence  was  established. 

The  pathology  of  this  sequel  of  diphtheria  is  no  longer  doubtful.*  The 
ordinary  diphtherial  paralysis  is  certainly  peripheral  in  its  seat,  and  toxic 
in  its  origin.  The  muscles  are  found  atrophied,  and  the  nerves  in  the  con- 
dition of  parenchymatous  neuritis. 

The  frequent  tenderness  in  the  course  of  the  affected  nerves,  the  loss 
of  knee-jerk,  and  anatomical  observations  by  Charcot,  Yulpian,  and  Lepine 
in  France,  and  by  Leyden  and  Mendel  in  Germany,  have  established  the 
theory  of  diphtheritic  paralysis  depending  on  peripheral  neuritis  (cf.  Dr 
Buzzard's  *  Harveian  Lectures '  for  1885,  p.  108).t 

Syncope, — ^This  serious  and  sometimes  fatal  complication  is  not  limited 
to  CAses  of  severe  diphtheria ;  it  sometimes  happens  when  all  the  symptoms 
have  been  slight.     The  first  of  the  following  instances  is  related  by  Jenner. 

A  boy  afred  ten,  when  convalescent  from  a  very  mild  attack  of  diphtheria,  began  to 
vomit,  and  the  pulse  (which  had  been  becoming  less  frequent  for  two  days)  fell  to  36  in  the 
Binate.  There  was  nothing  in  the  }>atient's  appearance  to  suggest  that  he  was  in  imminent 
danger;  but  notwithstanding  the  free  use  of  stimulants  the  pulse  continued  to  fall.  By 
the  next  afternoon  its  beats  were  only  24,  and  so^n  afterwards  thev  ceased  altogether. 

A  little  girl,  in  whom  there  were  all  along  well-marked  diphtheritic  patches  in  the 
fanees,  seemed  to  have  so  little  the  matter  with  her  that  she  was  allowed  to  play  with  other 
children  in  the  garden  in  front  of  the  house.  Early  one  morning  she  was  beint?  brought 
downstairs  from  the  nursery  as  usual  before  being  dressed,  when  it  was  noticed  that  she 
locked  very  pale.  On  being  hastily  sent  for,  I  found  her  pulseless  with  her  extremities 
perfectly  cold,  and  in  spite  of  all  that  could  be  done  she  died  about  eighteen  hours  after- 
wards, without  having  rallied  in  the  least  from  her  collapsed  condition. — C.  H.  F. 

A  boy  eight  years  old,  under  the  writer's  care,  after  goin^;  through  an  ordinary  attack  of 
diphtheria,  showed  symptoms  of  paraplegia,  and,  in  spite  of  free  exhibition  of  alcohol  and 
itrychnia,  died  of  increasing  cardiac  weakness  without  dropsy.  At  the  autopsy  the  heart, 
partienlarly  the  left  ventricle,  was  found  greatly  dilated ;  but  the  muscle,  though  pale,  was 
not  degenerated. 

In  this  last  case  the  cause  of  the  acute  cardiac  dilatation  and  syncope 
wa«  probably  "  nervous  "  or  **  paraljrtic."  In  others  there  is  distinct  evi- 
dence of  myocarditis  or  fatty  degeneration. 

*  In  one  case  Oertel  fonnd  extensive  changes  in  the  9pinal  cord,  hemorrhages  sur- 
roQoding  the  roots  of  the  nerves,  proliferation  of  nuclei  in  the  grey  matter,  and  exudation  in 
the  central  canaL  In  another  case  Buhl  obser^-ed  hiemorrhages  in  the  membranes  and 
tobstanee  of  the  brain,  and  a  red,  swollen,  softened  state  of  the  roots  of  the  spinal  nerves. 
See  also  Dr  Vavy  Ktdd'g  paper  in  the  *  Medico- Cbirurgical  Transactiona  *  for  1884. 

^  ^''~"  '" —  <.«*^-««;«.,   scarlatina,  and  ««al\«Ax. 
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Diiignosis. — The  distinction  between  diphtheria  and  scarlatina  is  com- 
parativelj  eaay.  The  absence  of  the  high  fever,  rapid  pulse,  and  rash 
of  the  latter  disease,  with  the  presence  of  membrane  on  the  fauces,  is 
usually  sufficient;  but  when  diphtheria  complicates  scarlatina,  or  when  a 
mild  attack  of  diphtheria  is  without  any  visible  membrane,  only  a  skilled 
bacteriological  investigation  can  decide  the  question. 

Traumatic  inflammation  of  the  fauces  may  produce  a  membrane  in 

the  case  of  children.      Cases   have  come   before  the  writer  which   prove 

this.      One  was  a  child  eating  a  hot  potato  ;  another  a  case  of  drinking 

from  the  spout  of  a  kettle ;  another  of  poisoning  with  corrosive  sublimate. 

In  some  such  cases  it  is  possible  that  the  accident  had  nothing  to  do  with 

the  membrane,  which  was  really  the  result  of  previous  infection  ;  but  this 

will  not  apply  to  all.     The  course  of  the  affection  can  alone  decide  the 

point  clinically,  and  the  presence  or  absence  of  the  bacillus  ]>athologically. 

\        Tonsillitis — particularly  some  cases  of  follicular  tonsillitis — is  often  diffi- 

l  cult  to  distinguish  from  slight  forms  of  diphtheria.     The  temperature  is 

usually  higher,  the  spots  are  more  yellow,  less  grey,  less  raised,  and  do  not 

'  coalesce ;  there  is  no  albiunen,  and  none  of  the  prostration  of  diphtheria. 

Thrush  is  of  a  more  opaque  white,  is  cleaner  in  appearance,  and  un- 
attended with  haemorrhage,  ulceration,  or  sloughing.  A  stained  specimen 
shows  the  Oidium  alhicanSy  not  the  bacillus  of  Loffler. 

Albuminuria  as  a  symptom  and  paralysis  as  a  sequel  are  each  important 
helps  in  the  diagnosis  of  diphtheria :  but  after  all  it  must  be  confessed 
that  the  nature  of  some  appearances  of  the  throat  can  only  be  determined 
by  consideration  of  the  circumstances,  by  the  presence  of  other  cases  iu 
the  house,  and  by  the  subsequent  development  of  symptoms ;  while,  on 
the  other  hand,  some  cases,  where  no  membrane  is  discernible,  are  proved 
to  be  diphtherial,  not  only  by  the  microscopic  test  and  cultivation  of  the 
mucus  of  the  tonsils,  but  also  by  the  unanswerable  fact  of  their  producing 
fresh  cases  by  infection  of  the  disease. 

The  practical  deduction  to  be  made  from  the  last  fact  is  that  no  patient 
convalescent  from  diphtheria  should  be  allowed  to  mingle  with  other 
children  until  the  mucus  from  the  fauces  ceases  to  contain  Loffler's  bacillus, 
and  this  may  be  for  a  fortnight,  a  month,  or  even  longer,  after  he  is 
apparently  perfectly  well. 

Prognosis. — No  case  of  diphtheria,  however  mild,  is  free  from  peril. 
The  average  mortality  has  varied  in  different  epidemics,  but  according  to 
Oertel  it  generally  used  to  range  between  30  and  40  per  cent. 

Age  is  the  most  important  element  of  prognosis.  The  fatality  among 
children  under  two  years  old  used  to  be  terrible,  and  is  still  considerable. 
The  larger  the  proportion  of  children  among  those  who  are  attacked,  the 
more  fatal  the  disease ;  for  in  adults  it  comparatively  seldom  assumes  the 
fatal  laryngeal  form.  However,  according  to  Trousseau,  the  nasal  variety 
is  almost  equally  dangerous. 

It  was  observed  by  the  Spanish  physicians  in  the  seventeenth  century 
that  "  at  its  first  coming  it  was  most  severe,  but  by  degrees  became 
less  violent — as  is  usual  with  other  epidemical  disorders''  (Fothergill, 
1769). 

In  faucial  diphtheria  the  chief  dangers  are  inability  to  swallow,  and 
septicaemia;  in  laryngeal  diphtheria,  asphyxia  before  tracheotomy,  and 
sfterwardg  bronchitis,  often  with.  \obwW  pxi«vxT£iwi\%»  «xA  f^xd^M^m^^  ^i^iv^ 
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more  slowly  but  not  lees  surely  stifles  tke  patient :  in  both,  failure  of  the  \ 
heart,  either  gradual  or  sudden.  > 

Unfavourable  symptoms  are  hsemorrhage,  extreme  pallor,  vomiting,  a 
low  temperature,  and  a  very  frequent  pulse.  Apart  from  the  danger  of 
its  attacking  the  heart  or  diaphragm,  diphtherial  paralysis  is,  as  a  rule, 
recovered  from  even  in  severe  cases. 

Hctnwrrhage  is  very  rarely  fatal;  it  may  be  from  a  branch  of  the 
external  carotid,  or  possibly  from  the  trunk  of  the  internal  carotid  artery. 

In  86  consecutive  cases  of  diphtheria  under  the  writer's  care  (ending 
Deceuiber,  1894)  the  mortality  was  19  in  23  under  three  years  old,  21  in  40 
between  three  and  ten,  3  in  10  between  ten  and  seventeen,  and  only  2  in  12 
Miults  between  twenty  and  fifty.  Of  purely  faucial  cases  only  5  out  of  26 
were  fatal,  of  faucial  and  laryngeal  24  out  of  33,  and  of  purely  laryngeal 
all.  In  51  cases  tracheotomy  was  performed,  with  34  deaths.  (Compare 
these  tifjures  with  the  result  of  the  antitoxic  treatment  since  introduced.) 

Treatment, — A  patient  with  undoubted  or  with  doubtful  diphtheria 
should  at  once  be  separated  from  other  children,  and  given  an  injection 
of  the  antitoxin  to  be  presently  described. 

As  soon  as  the  heart  begins  to  flag,  brandy  or  port  wine  should  be  pre- 
scribed freely,  and  nourishing  soup>8  should  be  given  in  small  quantities  at 
short  intervals  night  and  day.  Jenner  mentions  the  case  of  a  child,  three 
years  old,  who  took  from  three  to  five  ounces  of  brandy  in  twenty-four  hours 
with  apparent  advantage.  When  swallowing  is  refused  or  impossible,  food 
must  be  introduced  into  the  stomach  by  a  soft  flexible  nasal  tube,  or  the 
patient  must  be  fed  by  reotal  suppositories.  The  tincture  of  perchloride  of 
iron  is  most  usually  given  as  a  medicine,  while  by  others  quinine,  or  bark 
with  ammonia,  is  preferred.* 

As  to  the  local  treatment  of  the  throat  affection,  there  used  to  be  uncer- 
tainty of  opinion,  but  observers  are  now  agreed  that  the  membrane  on 
the  tonsils  and  palate  should  never  be  forcibly  removed. 

\Mien  the  fact  became  recognised  that  the  local  affection  within  reach 
is  not  the  really  dangerous  part  of  the  disease,  disinfectants  were  employed. 
Diluted  chlorine  water  was  found  to  be  the  most  efficient  agent  by  Oertel, 
who  added  various  disinfectants  to  liquids  in  which  diphtherial  membranes 
had  been  repeatedly  washed,  and  afterwards  tested  their  powers  of  setting 
up  a  putrefactive  process  in  "  Pasteur's  fluid."     Other  useful  applications 
are  alcohol,  solution  of  permanganate  of  potash  (gr.  iss — gr.  iiss  ad  5J),  cor- 
rosive sublimate  (1  in  4000),  and  solution  of  carbolic  acid  (gr.  iiss  ad  33). 
These  antiseptics  may  be  used  as  a  gargle  or  spray  for  adult8,t  but  with 
children  the  thcwough  and  frequent  use   of  them   is   almost   impossible. 
Sucking  small  pieces  of  ice  often  gives  great  relief  and  helps  deglutition. 
The  local   application  of  the  weaker  or  of  the   stronger   solution   of 

*  Dr  Hermann  Weber  lias  drawn  attention  to  the  fact  that  the  practice,  universal  in 
£ngltnd,  of  giving  abundance  of  nourishment  in  diphtheria,  is  far  from  havinj^  obviated 
tlie  liability  to  the  occurrence  of  the  sudden  collapse  which  we  have  seen  to  be  one  of  the 
principal  modes  in  which  the  disease  proves  fatal ;  but  whatever  may  be  said  with  regard 
to  this  complication,  I  do  not  think  there  can  be  any  doubt  that  the  general  tendency  of 
sach  treatment  must  be  good. — C.  H.  F. 

t  A  gargle  which  is  both  useful  and  harmless  in  the  case  of  adults  and  older  children 
is  the  Lotio  horaeU  alkalina  of  the  Quy's  pharmacopoeia,  made  by  dissolving  three  grains 
aadtlialf  of  sodiam  bicarbonate,  borax,  and  common  salt  with  seven  of  powdered  sugar 
hmooaaee  ofwmrm  wmter.    Sieieel'a  apny  upparAtus  is  a  convenient  way  ot  uppWvTi^ 
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periihloride  of  iron  was  at  one  tiiue  freely  used  ;  also  lime  water  a  a  &  ga^i^ir 
first  suggested  by  Kiicliemixeister,  on  au^-ouEt  of  its  retnarkable  jkower  of  dii* 
solving  diphtheritic  membranes.  The  present  writer  has  used  neurin  ^the 
alkaloid  of  lecithin)  locally  in  diphtheria  of  the  fauces^  following  some 
trials  made  at  Vienna  ;  *  it  clears  away  the  membrane  without  pain  or 
further  injury,  and  leaves  a  clear  surface.  Another  prepaf'ation  introduced 
from  the  physiological  laboratory  is  papain,  from  the  Brazilian '  papaw- 
fruit.  This  powerful  digestive  agent  dissolves  false  membrane  with  great 
readiness,  and  we  have  used  it  at  <juy'fi  Hospital;  to  that  extent  with 
sucoeiss.  Hut  it  is  doubtful  whether  the  result  is  worth  the  distress  caused 
by  any  hienl  application.  The  writer,  having  gone  through  an  attac^L  of 
faucifll  diphtheria  himself,  thinks  that  it  ia  not. 

In  the  case  of  children,  gyringing  the  fauces  with  equal  part*  of  lime 
water  and  milk,  or  with  some  antiseptic  solution,  is  probably  the  most 
efficient  and  least  injurious  procedure.  Experienc^^  shows  that  there  lA 
no  ground  for  the  fear  expressed  by  the  elder  Heberden  that  syringii 
the  fauces  would  poison  the  patient  by  introducing  putrid  matter  into  ll 
stomach  ;  for  the  danger  is  not  in  digestion,  but  in  absorption  of  this 
matter  unchanged.  That  admirable  author  concludes  the  chapter  in  his 
*  Commentaries  ^  which  deals  with  the  malignant  sore  throat  (under  which 
he  probably  included  some  cases  of  scarlatinal  as  well  as  of  diphtheritic 
angina)  as  follows: — "The  gargle  may  be  Injected  with  a  syringe  into  the 
throats  of  children,  but  this  should  by  no  uxeans  be  done  so  often  ha  to 
tease  or  fatigue  them.  Similar  reasons  would  forbid  us  still  more  stronglr 
to  take  great  pains  in  rubbing  off  the  sloughs  from  these  ulcers  or  in  scari- 
fying them.  .  .  .  ,  My  only  reason  for  suspecting  that  I  ought  to 
lay  more  stress  upon  applications  made  immediately  to  the  throat  than  I 
have  here  done,  is  that  several  physicians  of  deservedly  great  authority  have 
judged  them  to  be  of  more  importance  than  they  have  appeared  to  me."t 

When  the  disease  bos  its  seat  in  the  nasal  cainties,  these  parts  should  he 
frequently  cleansed  with  disinfectants  (dilute  solutions  of  the  permanganate 
of  potash  or  carbolic  acid,  or  lime  water),  which  may  be  injecteil  with  a 
syringe  every  two  hours,  or  even  oftener. 

For  diphtheria  affecting  the  skin^  the  looal  application  of  calomel  wai 
recommended  by  Trousseau  ;    we  now  use   iodoform.     On  account   of 
liability  to  development  of  false  membrane  wherever  blisters  ar*.^  iiptilie 
they  fihould  never  be  ordered  in  cases  of  diphtheria. 

When  diphtheria  attacks  the  lari/nj*,  an  emetic  of  ipecacuauLa  < 
phate  of  zino  should  be  given,  and  if  a  good  result  is  obtained  it 
repeated  after  two  or  three  hours. 

But  in  most  cases  of  laryngeal  diphtheria  the  operation  of  trewhtati 

Iig  necessar}\     The  indications  for  tracheotomy  are  rapid  respiration  wii 
laryngeal  stridor,  a^d  with  deficient  breath-sounds  at  the  base  of  the  lungi 
pallor  combined  with  a  purplish  tinge  of  the  lip«  ;  and  sucking  in  with  es^ 
inspiration  of  the  soft  parts  at  the  root  of  neck  and  at  the  epigastrium, 
well  as  of  the  lower  ribs  and  ensifonn  cartilage.     It  is  better  not  ti> 
the  operation  after  vomiting  has  fiiiled  to  relieve. 

After  tracheotomy  it  is  probably  best  to  abstain  from  all  treaim^ 

•  *•  Ueber  die  Wirkuog  dei  Neiirint  bei  DipliiheriU*,"  von  Prof.  K.  Ludwiir  in  Wiao 
('Centralbh  f.  d.  mad.  Wiwenich..'  1877,  No.  12).  J 

t  *  ComraeaUnes/  chap,  vii.     Compare  tbe  f-xceUeot  retnarki  by  SeuaUir  oa  Ui«  atfltfil 
«iid  mischievoot  attempt  t^  apply  IochI  remetlies  to  the  fiiucei  of  yooog  childrrti  io  »a 
efficient  tnaaaer  (*  Qerman  Clinical  Lectures/  2iid  icries,  p.  447). 
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except  cleansing  the  tube  and  removing  membrane  and  muco-pus  from  the 
tnchea  with  a  soft  feather.     In  cold  weather  with  dry  air  the  child's  cot 
or  the  patient's  bed  should  be  kept  moist  with  steam  from  a  kettle,  but 
not  when  the  patient  is  sweating  and  exhausted. 

Children  junder  a  year  old  used  generally  to  die ;  the  small  calibre  of 
the  trachea,  the  yielding  nature  of  the  chest  walls,  and  the  difficulty  of 
/a«ding  them  are  the  causes  of  this  high  mortality.  Even  when  the  air- 
p0«age6  are  freed  from  the  obstruction  which  threatens  the  patient^s  life. 
tlsere  is  always  the  fear  that  the  disease  may,  as  it  often  does,  spread 
cSdwnwards  and  obstruct  the  bronchial  tubes.  We  have  tried  intubation 
Ixistead  of  opening  the  trachea,  but  so  far  the  results  have  not  been  en- 
couraging. When  a  child  refuses  to  swallow,  liquid  food  must  be  poured 
^own  one  nostril  while  the  other  is  closed, — not  through  a  catheter,  but  by 
^  funnel  inserted  into  the  orifice.  Nutrient  enemata  are  rarely  successful 
f^T  more  than  a  short  time  with  children  :  suppositories  sometimes  succeed 
%^tter.     Brandy  in  frequent  doses  is  of  great  service. 

Serum  treatment. — For  the  last  few  years  we  have  all  been  treating 
^phtheria  by  means  of  the  antitoxic  serum,  and  the  writer  agrees  with  Dr 
Church  and  other  physiciuis  at  the  great  London  hospitals,  and  with  those 
-who  have  direction  of  the  still  more  extensive  field  afforded  by  the  sick 
aiylums,  that  in  this  method  we  have  by  far  the  most  effectual  means  of 
treating  diphtheria.     The  credit  of  conceiving  and  carrying  it  out  is  due  to 
Behring  of  Berlin.     The  animal  inoculated  with  the  pure  cultivation  of 
Lofflers  bacillus  is  the  horse.     When  by  successive  injections  of  varying 
strength  he  is  rendered  immune  to  the  poison,  blood  is  drawn  from  his 
JQgolar  vein,  and  after  coagulation  the  serum  is  sterilised  and  kept  in  stop- 
pered bottles  until  needed.     A  large  manufactory  is  at  work  imder  Govern- 
ment inspection  near  Frankfort,  another  in  Paris,  and  the  serum  is  now 
provided  by  the  conjoint  laboratories  of  the  Royal  Colleges  and  by  the 
Jenner  Institute  of  Preventive  Medicine,  as  well  as  by  private  manufac- 
turers. 

Of  the  good  effects  of  this  treatment  there  is  no  reasonable  doubt. 
Baginsky  in  (rermany,  Welch  in  America,  Washboum  and  Good  a  11  in  Eng- 
land, are  only  some  of  those  who  have  published  numerous  and  well-recorded 
cases.  The  present  writer  has  seen  it  entirely  alter  the  prognosis  of  diph- 
theria in  children  under  five,  and  rescue  older  children  and  one  grown 
man  in  whom  the  disease  showed  every  sign  of  fatal  ending.  The  remedy 
ihould  be  tried,  however  late  in  the  disease  one  may  be  summoned,  but  the 
best  results  are  where  it  is  used  at  the  beginning. 

The  chief  drawback  to  the  serum  treatment  of  diphtheria  is  the  large 
amount  needful  to  inject  under  the  skin :  20  c.c,  though  trifling  in  an 
adult,  is  a  large  subcutaneous  injection  in  an  infant,  particularly  when  its 
repetition  is  necessary.  The  efforts,  however,  of  Behring  himself,  of  Roux, 
and  in  this  country  of  Dr  Klein,  Dr  Bullock,  Dr  Woodhead,  and  Dr  Cart- 
wright  Wood,  have  succeeded  in  intensifying  the  activity  of  the  serum, 
10  that  10  c.c.  or  5  c.c.  contain  the  requisite  number  of  "  units,''  and  no  ill 
effects  are  found  to  attend  the  use  of  the  smaller  and  stronger  dose. 

The  only  unpleasant  consequence,  and  that  an  occasional  one,  is  a 
roseolous  rash.  The  writer  has  only  seen  six  or  seven  examples  of  this,  but 
others  have  observed  it  more  frequently,  and  reported  its  occasional  com- 
bination with  slight  pain,  moderate  fever,  and  swelling  of  the  joints.  It  is 
probable  that  this  erythema  is  not  caused  by  the  same  constituent  of  the 


334  DIPHTHKEIA 

serum  which  acts  on  the  toxines,  and  Dr  Brodie,  aided  by  a  grant  from  the 
Grocers'  Company,  has  been  trying  to  separate  the  constituents  which  pro- 
duce the  rash.* 

Treatment  of  complications. — ^Local  diphtherial  inflammation,  whether 
of  the  nostrils,  the  conjunctiva,  or  the  genitals,  or  of  an  accidental 
injury,  must  be  treated  by  the  sedulous  application  of  the  stronger  anti- 
septic solutions  above  mentioned.  After  death  from  diphtheria,  the  lungs 
are  found  in  young  children  ooUapsed  in  several  lobules ;  and  in  all  cases 
the  tubes  are  filled  with  pus  and  mucus.  Ammonia  and  senega,  sweetened 
with  treacle  or  syrup  of  tolu,  is  the  best  medicine,  and  brandy  the  best 
form  of  stimulant  to  prevent  this  condition. 

Another  danger  is  failure  of  the  heart.      Steel  and  small   doses  of 
digitalis  or  strophanthus  are  probably  the  best  means  of  guarding  against 
1  this  catastrophe.     Feebleness  of  the  pulse,  and  the  first  sound  of  the  heart 
!  resembling  the  second,  are  indications  of  the  danger ;  when  they  appear, 
'  alcohol  and  strong  meat  extracts  should  be  given,  and,  if  necessary,  strych- 
nine injected  imder  the  skin. 

Treatment  of  sequela, — Diphtheritic  paralysis  is  the  most  important  of 
these.  It  generally  subsides  spontaneously  within  three  or  four  months, 
and  sometimes  much  earlier.  A  house  physician  of  the  writer,  who  suf- 
fered from  partial  paraplegia  after  diphtheria,  was  nearly  a  year  before  he 
entirely  regained  his  powers  of  walking.  This  paralysis  is  rarely  fatal; 
but  sometimes  the  patient  is  left  permanently  with  slightly  impaired  power 
of  certain  muscles.  For  instance,  some  years  ago  a  boy  came  to  Guy's 
Hospital  as  an  out-patient  who  had  been  in  our  wards  four  years  previously ; 
he  was  still  imable  to  swallow  perfectly,  and  fluids  sometimes  returned 
through  his  nose  if  he  tried  to  drink  rapidly. 

Iron  is  indicated  in  cases  of  this  kind,  and  often  proves  very  useful. 
But  the  most  useful  drujr  seems  to  be  strychnine,  particularly  used 
subcutaneously  ;   and  slowly  interrupted  galvanism  is  also  of  considerable 


•  G.  E.  C.  Wood,  *  Proc.  Roy.  Soc./  Feb.  20tli,  1896. 
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"  Cousuiuptions  sow 
In  hollow  bones  of  man,  strike  their  sharp  shins. 
And  inar  men's  spurring.    Crack  the  lawyer's  voice, 
That  he  may  never  mure  false  title  plead. 
Nor  soand  his  quilleU  shrilly  :  hoar  the  tlamen. 
That  scolds  against  the  quality  of  flesh. 
And  not  believes  himselt :  down  with  the  nose, 
Down  with  it  flat,  take  the  bridge  quite  away 
Of  him  that  his  particular  to  foresee. 
Smells  from  the  general  weal :  make  curled-pate  ruffians  bald." 

TimonofAtkenM. 

Mistory  of  the  disease — Its  present  extent — Its  nomenclaiure — lis  place  among 
specific  exanthems — Origin  and  incubation — Primary  lesion — Infective 
and  soft  sores — Premonitory  stage — Secondary  lesions  of  skin,  throat  and 
mouOi,  eyes,  dc, — Tertiary  lesions  of  skin,  tongue,  palate,  bones,  testes  and 
oiker  viscera — Diagnosis — Conditions  of  infection — Special  questions  in 
sj/pkUiiic  pathology — Prognosis — Protection — Treatment, 

CvngeM  syphilis — Its  transmission  to  the  child — Syphilitic  placenta — Local 
mmfesiaiions — Its  further  transmission — Its  treatment — Later  effects. 

Synonyms, — Lues  venerea — ^Lues — ^Morbus  gallicus — ^The  pocks  or  great 
pot— /'f.  La  grosse  v6role,  Mai  de  Naples. — Germ,  Lustseuche. 

Definition. — A  specific  contagious  disease  running  a  protracted  course, 
with  many  local  forms  and  numerous  sequelae. 

History. — ^The  disease  which  was  first  recognised  three  hundred  years 
ago  and  received  the  name  of  Syphilis,  was  then  regarded  as  a  pestilence,  an 
epidemic  disorder — spreading  like  the  plague,  or  putrid  fevers,  by  "  ill 
oonditions  of  the  air,"  and  conveyed  by  infection  at  a  distance.  It  was  only 
gradually  discovered  to  be  closely  connected  with  foul  local  disorders  of  the 
genitals,  and  to  be  as  a  rule  communicated  by  sexual  congress.  In  the  seven- 
teenth and  eighteenth  centuries  ''  constitutional "  S3rphilis  was  known  as  the 
venereal  disease  (Ittes  venerea),  and  was  supposed  to  spring  from  any  form 
of  local  disease  acquired  in  impure  connection.  Its  constitutional  effects 
were  until  lately  compared  with  those  of  Gout  and  of  Tubercle,  and  thus  a 
lyphilitic  "  diathesis  "  was  placed  side  by  side  with  assumed  "  arthritic," 
"  scrofulous,"  and  "  malignant "  diatheses.  Inherited  syphilis  was  unrecog- 
nised after  infancy,  or  was  confounded  with  what  was  called  "  scrofula ; " 
and  "  scrofula  "  itself  was  often  supposed  to  be  the  expression  of  a  distant 
syphilitic  taint.  Owing  to  the  labours  of  Ricord,  Bassereau,  Lancereaux, 
Hutchinson,  Wilks,  and  many  other  observers,  the  accidental  connection  of 
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thia  diseaae  with  others  of  venereal  origin  no  longer  obscures  it«  distinctin^ 
characters  ;  it  is  completely  separated  from  tuberculosis  in  both  its  acquired 
and  its  hereditary  form,  and  it  now  resumes  its  original  historical  pUoe 
among  specific  contagious  diseases,  not  uhvaya  venereal  in  origin,  and  not 
more  different  from  measles,  or  smallpox,  than  are  diphtheria  or  cholera. 

There  La  no  clear  account  of  syphilis  in  the  writii^  of  antiquity,  or  in 
those  of  the  Middle  Ages.  The  disease  was  hrsi  recognised  by  its  epi* 
deraio  prevalence  in  Italy  at  the  end  of  the  fifteenth  century,  v^hen 
Charles  VIII  of  France  was  besieging  Naples.  It  was  then  sujiposed  to  ! 
a  new  malady ;  either  generated  by  the  filth  of  &  camp  and  the  str 
wickedness  of  mercenarj^  troops,  or  introduced  from  the  newly  diacoTer 
Western  World  by  the  sailors  of  Columbus,  who  arrived  in  Europe  about 
the  time  when  it  broke  out.  However,  there  are  grounds  for  the  belief 
that  the  disease  had  been  observed  in  France,  in  Germany,  and  in  Italy, 
as  well  as  in  Spain,  before  the  French  invasion  of  Naplea  (1494-5),  and  even 
before  Colombus  had  reached  the  port  of  Palos  (March,  1493),  on  his 
return  from  his  first  voyage  to  the  West  Indies.  Critical  inquiries  se^-m 
to  show  that  in  all  probability  syphilitic  affections  were  by  no  meens  un- 
known during  previous  centuries,  although  they  were  conf<:Minded  with 
other  maladies,  particularly  with  leprosy.  Moreover  some  of  the  allusion^ 
of  Martial  must  almost  certainly  be  referred  to  secondary  syphilis. 

The  Italian  epidemic  of  1494  and  the  subsequent  years  was  severe  and 
wide-spread.  Lancereaux  supposes  that  almost  a  twentieth  part  of  the 
population  were  attacked,  and  although  few  died,  fewer  still  were  cured. 
The  disease  soon  lost  its  epidemic  pestilential  character,  and  by  the  middle 
of  the  sixteenth  century  its  type  resembled  that  with  which  we  are  now 
familiar.  The  passage  from  *  Timon  of  Athens  '  (iv,  3),  which  stands  at  the 
head  of  this  chapter,  shows  how*  familiar  the  8}miptoms  of  secondary 
syphilis  had  become  by  the  beginning  of  the  seventeenth  century.  Ai 
above  stated,  it«  diffusion  was  at  first  ascribed  to  climotic  or  telluric  in- 
fluences,  in  ignorance  of  its  real  mode  of  conveyance. 

More  limited  epidemics  of  syphilis  have  since  been  observed,  which  hare 
sometimes  been  misunderstood,  and  described  under  various  special 
names ;  and  some  affections,  long  regarded  as  peculiar  to  certain  regions, 
are  now  recognised  as  syphilitic.  A  disease  which  attacked  one  hundred 
and  eighty  persons  at  Briinn,  in  Moravia,  in  1578,  one  which  raged  in 
Canada  in  1780,  and  the  "  Scherlievo  **  of  Fiume  at  the  beginning  of  this 
century,  were  almost  certainly  local  epidemics  of  syphilis ;  while  endemic 
syphilis  was  called  **  the  Sibbens  "  in  the  west  of  Sootlnud,  and  *'  Rade- 
Byge**  in  Norway. 

Syphilis  is  now  found  in  every  part  of  the  world,  but  more  or  leas  widift- 
spread  according  as  the  conditions  are  favourable  or  otherwise  for  it«  i 
mode  of  propagation.  Among  the  inhabitants  of  Iceland  it  is  said  oe 
to  have  established  itself,  although  it  has  repeatedly  been  introduced  by 
Bailors  ;  according  to  Livingstone,  among  the  negroes  of  Central  Africa  it  ie 
mild  and  tranBient  in  its  effects  ;  and  in  China  and  Japan  it  would  appear  to 
be  seldom  severe.  Possibly  in  China  its  virulence  has  gradually  become 
attenuated  by  its  wide  diffusion  through  the  closely  packed  populatioti  in 
I  suooessive  generations.  Lancereaux  st^te*  that  lues  acquire«  unusual 
[  intensity  when  it  passes  from  a  Chinese  to  a  European.  Similar  assertions 
have  been  made  with  regard  to  its  transmission  from  one  race  to  another 
elsewhere,— in  the  case,  for  instance,  of  the  British  army  in  Portugal  during 
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^le  Peninsular  War.*     The  worst  forms  of  syphilis  apj^ear  in  seaport  towns, 
vbere  vice  and  intemperance  prevail  together. 

JflTO«. — ^The  term  "  Syphilis  "  was  invented  by  Fracastorius,  a  learned 
physician  of  Verona,  who  in  1521  published  a  poem  under  that  title,  in 
^bicb  he  related  how  Syphilus,  a  shepherd,  was  stricken  by  Apollo  with 
^e  new  disease — even  then  not  recognised  as  venereal.  It  is  a  great  pity 
^liftt  we  have  not  for  every  specific  disorder  a  name  as  distinguishing,  as 
ghort  and  flexible,  and  as  free  from  meaning. 
The  loeu9  clofsictu  is  as  follows : 

"     .     .     .     .     primus 
SjfpkiUu  ostendit  turpes  per  corpus  achores : 
Insomnei  primus  noctes  convulsaque  membra 
Sensit,  et  a  primo  traxit  coguomina  morbus 
Syphilidem  que  ab  eo  tabem  dixere  coloni." 
(Hieroii.  Pracastorii,  '  Syphilis  sive  de  Morbo  Gallico,'  lib.  iii,  v,  329.) 

The  French  contrasted  la  veroh  with  J  a  petite  vh-oJe  (i.  e.  variola), 
jut  as  in  England  tHe  word  '*  smallpox  "  formerly  conveyed  a  similar  dis- 
tinctioD.t  Many  other  names,  employed  in  various  countries,  indicated  a 
hclief  that  the  disease  was  of  foreign  origin.  Thus,  while  it  was  mat  de 
yujUf*  to  the  French,  it  was  to  the  Italians  mal  francese  ;l  in  Egypt  and 
Turkey  it  is  called  el  F rangy,  the  disease  of  the  Franks  or  Europeans ;  and, 
oahappily,  the  Sandwich  Islanders  first  knew  it  as  the  ''  English  disease." 
At  one  time  the  most  common  designation  was  lue^  venerea,  which  dates 
hiek  to  Femelius  (1556).  But  the  venereal  disorder  was  held  to  include 
both  gonorrhoea,  proved  to  be  distinct  by  Ricord  in  1831,  and  the  soft 
diancre,  which  nearly  all  pathologists  now  regard  as  an  independent  affec- 
tion. Indeed,  the  conception  of  syphilis  as  a  general  malady,  comparable 
with  the  exanthemata,  had  no  existence  from  the  time  of  Fracastorius  until 
about  forty  years  ago.  It  is  true  that  John  Hunter  described  a  const  it  u- 
tiooal  form  of  the  venereal  disease,  but  he  expressly  taught  that  the  action 
of  the  poison  was  different  from  that  which  occurred  in  any  kind  of  fever. 
Since  the  modem  view  has  been  accepted,  the  name  of  Syphilis  has  super- 
leded  all  others,  but  Lties  and  its  adjective  "  luetic  "  are  still  used  abroad, 
and  are  sometimes  convenient  from  their  decent  obscurity 

Pathology, — Like  other  results  of  purely  scientific  and  speculative 
inquiry,  the  recognition  of  the  true  nature  of  the  disease  has  proved  of  the 
utmost  practical  importance.  The  physician  must  almost  forget  the  local 
primary  disease,  and  put  aside  the  idea  that  the  diagnosis  of  syphilis  carries 
with  it  the  stigma  of  impurity.  There  are  many  ways  in  which  a  person 
may  fall  a  victim  to  syphilis  without  illicit  intercourse  :  and  in  exceptional 
initances  one  must  be  prepared  to  rocognise  its  manifold  varieties  in 
patients  of  either  sex,  at  any  age,  and  in  every  position  of  life. 

In  the  second  edition  of  this  book  the  writer  accordingly  included 
Syphilis  among  the  specific  febrile  diseases ;  for  it  arises  by  contagion 
ilone,  and  breeds  true :  inoculation  is  followed  by  a  latent  period  of  incu- 

•  On  this  point,  however,  see  Dr  Geo.  Ogilvie's  able  and  interestinjf  criticism  of  the 
ilitements  made  by  the  army  surgeons  of  the  time  (1806-12). — *  Brit.  Jourii.  of  Dermat  * 
lfi98,To1.  X,  p.  232. 

t  My  learned  friend  Dr  Norman  Moore  informs  me  that  the  term  "  pocks  "  frequently 
wamin  Irish  and  other  medieval  MSS.,  and  probably  refers  to  cutaneous  syphilis. 
t  It  waa  called  the  French  disease  also  in  England : 

"  News  have  I  that  my  Nell  is  dead  i'  the  spital 
Of  maladv  of  Prance."— iT.  Henrif  r.  v,  1. 
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bation ;  the  ou^et  in  febrile^  with  an  exatithem  and  a  loctil  leaion  ill  the 
throat;  lastly,  it  has  definite  sequel®,  and  it  proleetfl  against  a  necood 
attack. 

The  contagimn  has  not  jet  been  certainly  identified,  although  Lu«t- 
garten  long  ago  deacribed  a  batillus,  resembling  those  of  tubercle,  lajiuit, 
and  leprosy,  in  the  cells  of  the  diseofied  tissues.* 

The  chief  peculiarities  of  syphilis  ore  the  alightness  of  its  pyrexia,  the 
remarkably  glow  evolution  of  its  stages,  the  importance  and  frequency  ui 
its  sequebe,  it«  hereditary  transmission,  and,  we  may  add,  ite  re ac lion  to 
remedies.  As  regards  it^  being  hereditary,  Mr  Hutchinson  argues  thai 
smallpox  and  even  typhus  are,  like  syphilis,  oocAsionally  transmitted  from 
mother  to  fcetus,  but  the  brevity  and  severity  of  these  and  other  specific 
levers  make  it  almost  impossible  for  them  to  be  inherited. 

Course  of  the  disease. — Inrw^miion, — After  inoculation  with  the 
syphilitic  virus  there  elapses  a  considerable  time  before  any  symptom  i* 
observed.  This  is  the  period  of  incubation.  It  is  remarkable  that  this 
fact  was  unknown  until,  between  1856  and  1862,  certain  ex[>erimenter8 
inoculated  syphilis  upon  healthy  individuals,!  Professor  Btiuniler,  m 
*  Ziem8sen*s  Handbuch,'  brings  together  thirty-one  observations  of  tlui 
kind,  in  most  of  which  the  incubation  was  from  fifteen  to  twenty-five  day*. 
Once  it  was  only  ten  days ;  fn\ir  times  between  thirty-five  and  forty^foux 
days.  In  1865  Fournier  recorded  a  series  of  cases  in  which  no  treat  meat 
was  adopted^  so  that  the  disorder  developed  itself  naturally.  The  incuba- 
tion was  more  often  over  than  under  three  weeks ;  it  not  infrequently 
reached  a  month  or  six  weeks,  and  once  was  prolonged  to  ten  weekw.  In 
one  patient  of  Btiumler^s,  in  whom  the  exact  date  of  exposure  to  the  poison 
was  known,  the  incubation  was  twenty-five  days ;  in  another  twenty-nine 
days, 

Primari^  #f«^r,— The  earliest  symptom  of  syp»hilis  is  manifested  at  the 
seat  of  infection  ;  it  is  spoken  of  as  the  primary  lesion,  while  the  later  sym* 
ptoms  are  tenned  ^erondary.  It  is  often  called  a  hard  or  Hunterian 
''  chancre,^'  but  upon  the  skin  it  is  first  seen  as  a  small  fiat  red  papule. 
This  appears  three  or  four  weeks  after  infection,  in  the  prodromal  prriod, 
according  to  the  usual  reckoning,  although  really  the  appearance  of  the 
papule  and  its  induration  at  the  seat  of  inoculation  must  be  regarded 
as  the  first  symptom  of  the  constitutional  infection.  As  it  gniwit  lan^ef 
it  becomes  indurated,  so  that  to  the  touch  it  feels  like  a  piece  of 
cartilage  let  into  the  part.  After  a  week  or  ten  daya  tt  may  de- 
squamate slightly;  or  a  little  moisture  may  oose  from  Its  sn'  nd 
presently  dry  up  into  a  thin  scab  :  or  it  may  continue  to  look  -  :jd 
t^lazed  ;  or,  lastly,  it  may  become  excoriated,  and  slightly  depreti^ed  in  its 
centre.  Upon  a  mucous  membrane,  the  primary  affection  seems  to  begin 
aa  a  very  small  itchmg  vesicle  with  a  reddened  base,  which  soon  breaks^ 
forming  an  erosion,  and  afterwards  a  shallow  ulcer ;  this,  too,  acquirer  ao 
indurated  floor  as  it  enlarges. 

•  *Med.  JahrK  der  k.  k,  Oe».  der  Aente.'  1885;'BHt.  Mei!.lourfi.,'Ort.  ITtli,  IfMtt. 
p.  757. 

f  CliniealVr  inealMition  is  ma  mie  prolonp^  to  tix  mtrki  or  i»or«.  Tlie  idM  tliat  09 
mch  p^riAcI  ocearred  wst  Ui«fd  parttj  upon  a  tiftttim!  t€ndencT  to  m^cHW  tite  <}ifr«#r  tn  lb* 

l»tt  itnnnrv  iiiterconr»<»  prec^dinit  «** " -trlW  upon  tli*  rfrnitnttiinc,  *'    '        *hfr 

Finn  (thnt  of  tH«  soft  chancre).  iv  n  tfttri  ilmost  ot  one*',  i  ui* 

ttltttf^  ID  MSOciatir^ti    «•  i^li    (hut   of  .    nnri    foruierI\    wnn   nnf  u 

diitinct.^C.  H.  F. 
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The  histology  of  these  lesions  has  been  investigated  by  several  observers. 

Bieoadecki  found  an   abundant  infiltration  of  nucleated  cells,   not   only 

[letween  the  bundles  of  connective  tissue  in  the  cutis  or  mucous  membrane, 

but  also  in  the  adventitia  of  the  blood-vessels,  which  are  thereby  narrowed. 

fle  states  that  there  is  an  actual  development  of  connective-tissue  fibres 

towards  the  periphery  of  the  indurated  mass,  and  that  this  is  the  cause  of 

its  hardness,  which  Auspitz  had  attributed  to  the  presence  of  amorphous 

exudation  between  the  cells  and  the  spaces  in  which  they  lie. 

The  course  of  the  primary  lesion  of  syphilis  varies  in  different  cases. 
Sometimes  it  passes  quickly  away,  leaving  no  trace  of  its  presence ;  but 
when  the  sore  is  large  it  may  take  months  in  subsiding,  and  its  site 
remains  marked  by  a  brown  pigmented  patch,  with  more  or  less  superficial 
Bscarrinfi:  in  its  centre.  On  the  other  hand,  mucous  membranes  never  show 
pigmentation.  Mr  Hutchinson  has  drawn  attention  to  the  fact  that  in 
iome  patients  a  fresh  induration  appears  again  and  again  during  a  period 
of  several  years  exactly  where  a  former  primary  syphilitic  lesion  was 
fitoAted,  without  any  fresh  infection.  Ultimately  even  the  pigment  dis- 
appears, so  that  no  evidence  remains  that  the  patient  has  ever  suffered 
from  primary  syphilis. 

Hard  and  soft  sores. — The  first  syphilitic  lesion  is  called  a  Hunterian 
or  indurated  chancre  ;  but  if  (as  is  often  the  case)  it  has  the  characters  of 
t  chancre,  t.  e,  of  ulcer,  or  **  sore,"  they  are  accidental  rather  than  essen- 
tiiL  Baumler  calls  the  primary  lesion  of  syphilis,  not  a  chancre,  but  an 
•ulcerating  sclerosis." 

In  1852  Bassereau  took  the  pains  to  trace  to  their  origin  in  the  opposite 
lex  a  number  of  venereal  cases  ;  and  this  method  of  "  confrontation  "  (as  he 
terms  it)  showed  that,  whereas  sores  which  were  followed  by  secondary 
ffjmptoms  had'  been  derived  from  persons  who  themselves  suffered  under 
fimikr  effects,  other  sores  which  remained  simply  local,  or  which  at  most 
fwe  attended  with  suppurating  buboes,  came  from  individuals  in  whom  the 
disease  had  likewise  failed  to  produce  any  constitutional  effects.  His  views 
fwne  soon  afterwards  adopted  by  Ricord. 

The  one  lesion  was  thus  distinguished  as  the  "  indurated,"  "  Hunterian," 
or  "  infecting  "  chancre,  and  the  other  as  the  "soft"  or  '*  non-infecting  " 
chancre.  The  former  cannot  be  inoculated  upon  the  patient,  nor  upon  any 
one  else  who  has  already  had  syphilis  ;  the  latter  is  readily  reproduced  by 
ODntact  with  other  parts  of  the  patient's  body,  or  with  other  persons, 
whether  syphilitic  or  not.  The  former  is  a  specific  infective  lesion  of 
^jphilis,  the  other  is  a  local  contagious  suppuration  and  non-syphilitic* 

The  latter  begins,  without  any  incubation,  in  a  pustule,  which  in  two 
«•  three  days  breaks,  and  forms  a  deep,  punched-out  ulcer,  with  irregular 
tad  slightly  undermined  edges,  a  grey  surface,  and  a  soft  base  ;  it  secretes 
ms  freely,  and  is  inoculable  again  and  again.  Hence  there  is  seldom 
nw^  than  one  indurated  chancre,  and  often  several  soft  chancres  to- 
:ether.  A  soft  chancre  is  scarcely  ever  seen  except  on  the  genital  organs, 
nd  the  cicatrices  it  leaves  are  puckered  and  more  conspicuous  than  the 
oacule  which  follows  a  Hunterian  sore. 

*  Ridenkap  has,  indeed,  since  found  that  there  are  occasional  exceptions,  it  beini^ 
mMtimes  "  anto-inoculable  "  dnrinfr  an  early  stage  of  the  disease,  when  there  have  as  yet 
fta  no  constitutional  vjmptonis.  But  such  observations  are  strictly  })firallel  with  the  fact 
tat  Taccination  can  be  snccessfully  performed  before  the  eruption  of  smallpox  appears,  t.  e. 
rfore  the  infection  has  become  generalised  throughout  the  body. 


340 


SYPBJL1S 


There  is  no  doubt  of  the  truth  of  Baaeei;eau's  obsenntiimii.  nor  nf  th« 
validity  of  Hicf^rd's  distinctions  between  twt*  kinds  of  venereiil  eore.*  But 
tiiibsequent  ex[)erieuce  htis  shown  that  the  jinictical  application  of  tho«e 
distinctions  in  diajarnosis  tB  liable  to  certain  sources  of  error,  particularly 
to  the  poaaibility  of  a  raiiced  infection.  The  theoretical  question  still  reinaina 
under  discussion,  whether  the  soft  chancre  is  or  in  not  in  its  arifrin  inde- 
pendent of  syi^^^hiliB  ;  but  in  a  medieiil  trejitine  the  only  lesion  we  hare  to 
deal  with  is  the  true  syphilitic  chancre. 

In  practice,  althoujih  "  hard  "  s^res  are  nhiiost  sure  to  be  followed  by 
secondary  8yui[)toju«,  it  is  not  safe  to  assert  that  any  sore,  however  '^  Skoft." 
will  liitt  be  so  followed. 

Symptoms  of  syphilid  are  8<unetiuies  seen  without  any  apparent  jiri- 
mary  affection.  One  source  of  falhicy  in  these  cnse«  U  that  a  prijaarr 
lesinn  KometiuieH  assumes  the  appearance  of  a  secimdary  one.  Thiu  ft 
parchment-like  glazed  papule  on  the  jrlans  penis  may  be  undistintruiiiUiiUe 
amid  a  'general  papular  eruption,  while  on  the  Inbium  the  affection  may  b« 
so  uioditied  as  to  Kimulate  a  "  bD*ad  condyloma  "  or  "  mucous  tubercle," 
in  other  instances,  perhaps,  it  is  so  inconspicuous  that  the  pittient  nwer 
notices  ita  presence,  and  it  quickly  subsides,  leaving  no  mark.  Or  thn 
chancre  may  lie  in  the  urethra.  Very  feiv  still  admit  cases  of  truf 
"  Ht/phtfi<  ^rfmhUr,*  i.e.  the  invasion  of  the  malady  without  a  locnl  lei^cm. 


Prrttfromaf  prriud. — -This  latent  ^taue  of  syphilis*  after  the  appear^mce 
of  an  infective  chancre  and  before  the  exajithem  comes  out,  is  marked  not 
only  by  the  induration  of  the  jwimary  lesion,  but  also  by  swelling  and  io- 
duration  of  the  coiTespondin^  hjinph-fflandH,  80  coDStant  is  this  symptom 
that  Fournier  failed  to  detect  it  in  only  three  out  of  265  cases  in  men.  and 
in  three  out  of  *i2'^  case«  in  women.  The  prlands  which  correspond  with  the 
usual  seat  t>f  the  chancre  are  thc>se  in  the  ^'roins  alx»ve  Poupart's  ligament. 
An  indurated  sore  upon  the  tinker  leads  to  enlar«reraent  of  plands  in  the 
axilla,  and  of  the  small  lymph-^land  which  lies  just  above  the  internal  t\»ii' 
dyle.  One  upon  the  lip  affects  those  under  the  jaw.  These  **  amTgdali>id 
or  **  bullet  "  fflands  are  the  size  of  almonds,  or  a  little  larger,  and  never 
reach  the  dimensions  of  tlte  suiJpuratinu  bubo  which  a<?compaiiie«  a  s^ft 
chancre.  They  feel  hard,  are  freely  moveable,  and  are  painless.  There  i* 
no  reddening  of  the  skin  over  them,  and  they  scarcely  ever  suppurate. 

This  *'  indolent  bubc»  *'  of  sy|»hilis,  aa  it  used  to  be  termed,  appeam  a  few 
days  later  than  the  primary  lesion.  A  chain  of  glands  is  cwnmonly  affected. 
and  often  those  in  both  proins  at  the  same  time.  The  swelling  nms  an 
exceedinjqriy  slow  course  for  six  months  or  more*  and  hence  is  most  useful 
in  diaimosis.f     The  spleen  soujetimes  partakes  in  this  swelUnir. 

*  Mach  Goafosion  at  fimt  prevailed  at  to  the  point  at  Uiu«  from  the  ftnfortitittte 
nouiencliiture  ndopted  by  Ricord  and  \%\»  foUowert.  luvtead  of  ftpeakia^  of  th«  **  HoaUty** 
or  **  uaity  "of  the  chaocrct  thcj  in«ifted  on  the  dual  it ff  of  ike  ttj^^hifitie  rirmt,  Thi*. 
howtver,  is  Bc»ircely  more  thsn  a  verbal  dtflScalt]i'.  The  qtt€«tron  which  diridcd  tbt 
pmrtitani  of  the  anitj  or  duality  of  typhiltt  wnt,  at  Mr  Hntcliineoti  jiiatly  retsftrked, 
wma^ly  pat.  Syphilis  ia  and  cia  only  he  one  nnd  the  same  diseti»e.  Whut  U  not  i>pHtlit 
ma.T  be  f>sorijisi«  or  «  soft  chiin«rre  or  small jwi.  Syphilis  j§  not  nlwny*  ♦*  veaer«al  "  in  oHfin. 
and  there  are  many  other  maladies  of  more  or  lesi  frequent  ventT^rail  orif ta,  not  Otilf  iolt 
tores  and  gonorrhoea  virnlenta,  bat  phthiriasis  pubis  nnd  ^imbies. 

t  Syphilis  is  not  the  only  csa«e  of  enlarged  iaGTuinal  g-tandf«  Mr  Ctwiprr  F'>nUf 
inciit«d  on  the  fn^quency  of  the  occurrence  in  rowing  men;  ^ad  a1Ufto<  n- 

less,  separate  bullet-jrlands  are  usuaHj  cliftmcieriatic,  oncf  nmy  ocoiiionu  uf 

very  f imilar  in  cases  of  Irritattre  enlargement,  and  in  Hodglin*i  diaeaae.— C.  H.  F. 


SECONDARY   STAGE  341 

During  the  rest  of  the  prodromal  period  we  may  suppose  that  the  virus 
it  undergoing  multiplication  in  the  primary  induration  and  the  adjacent 
glinds.  The  interval  between  the  appearance  of  the  primary  sore  and  that 
o(  the  exanthem  is  generally  ^sir  or  neven  weeks;  but  it  is  liable  to  wide 
filiations.  When  the  disease  has  been  in<K-ulated  ez|)erimentally  it  has 
been  found  to  range  from  twelve  days  to  twenty  weeks.  During  its  course 
must  patients  look  and  feel  well. 

Secondary  stage. — The  general  or  constitutional  symptoms  of  syphilis 
begin  differently  in  different  cases  as  well  as  at  different  tim^.  In  some 
tktfre  is  well-marked  fever,  the  temperature  rising  suddenly  or  gradually, 
mtil  within  a  few  days  it  may  reach  104O.  With  the  appearance  of  an 
ffuption  it  sometimes  declines,  but  it  may  run  on  for  several  weeks, 
iMiming,  as  Baumler  has  shown,  an  intermittent  type  resembling  that  due 
tD  malaria.  The  proportion  of  cases  attended  with  febrile  disturbance  is 
Hated  by  Giintz  at  20  per  cent. ;  but  Baumler  thinks  that  it  is  really  higher. 
A  more  frequently  noticed  and  characteristic  symptom  of  this  period 
if  what  French  writers  tenu  hitem poral  neuralgia^  the  occurrence  of 
pains  which  shoot  upwards  along  each  temple.  They  are  not  usually  felt 
daring  the  day,  but  come  on,  often  with  surprising  regularity,  in  the 
erening  or  at  night.* 

Pains  in  the  back  and  limbs  may  be  present,  and  occasionally  swelling  of 
t&e  joints.  Dr  Fagge  once  saw  a  distinct,  though  slight  and  painless, 
enlargement  of  some  of  the  articulations  of  the  fingers ;  and  Baumler 
ipeaks  of  patients  seeking  advice  for  pain  and  swelling  of  the  thumb  in 
the  early  stage  of  the  disease. 

Syphilis  of  the  skin, — Like  other  specific  poisons,  the  virus  of  syphilis 

fffoduces  an   exanthem,   but  this  is  followed   by  developments  far  more 

Taried  and  more  difficult  to  describe  than  those  of  measles  or  variola. 

They  are    known    as   syph  Hides,    or   collectively    as    syphilodenna    (more 

properly  syphilodermia).t 

They  are  entirely  distinct  in  pathology,  in  prognosis,  and  in  treatment 
from  the  non-syphilitic  eruptions  which  may  simulate  them.  Since  a  name 
given  should  indicate  a  diagnosis,  the  terms  psoriasis  and  roseola  become 
useless  if  liable  to  be  contradicted  by  the  far  more  important  qualification  i 
**  STphilitic.**  A  non-syphilitic  disease,  as  psoriasis,  is  not  more  "  modified  "  '• 
•by  syphilis  than  is  scabies  or  a  typhus  rash  ;  any  of  the  three  may  be  seen 
ma  a  ocHncidence  accompanying  cutaneous  syphilis,  but  unaffected  by  it. 

The  following  are  the  common  characters  which  belong  to  all  the  syphi- 
lides.    (1)  A  peculiar  colour,  said  to  resemble  raw  ham,  or  to  be  "  coppery." 

*  Bicord  nted  to  nscribe  it  to  the  warinth  of  the  bed,  and  said  that  in  persons  whose 
occapaliona  ooinpelled  them  to  sleep  durinji  the  day,  the  time  at  which  the  pains  returned 
was  reversMl.  Bat,  whether  or  not  this  is  the  fact,  there  can  be  no  doubt  that  his  explana- 
tioo  of  it  is  incorrect.  For  the  hour  at  which  the  bitemporal  neuralfria  rets  in  is  often 
«arlj  ill  the  evening,  while  the  patient  is  still  up ;  and  B&umler  \*  probably  right  in  thinking 
tiMt  it  coincides  with  an  increase  of  fever,  and  is  in  some  way  dependent  upon  augmented 
mcnliir  excitement. — C.  H.  F. 

f  With  remtrd  to  the  cmnset  which  lead  to  the  evolution  of  one  of  these  eruptions 
rather  than  another,  all  that  we  at  present  know  is  that  a  patient  who  is  in  a  bad  stste  of 
health  is  nMMt  likely  to  have  those  forms  which  suppurate  and  ulcerate.     The  differences 
between  them  are  hj  yo  means  attributable  to  tendencies  towards  particulHr  non -syphilitic  \ 
cntaneons  discasei ;  for  instance,  a  person  liable  to  ordinary  psoriasis  is  not  specially  apt  tn  | 
be  allSKted  with  a  sqaaroons  syphilide,  nor  one  who  has  lichen  with  a  papular  one.     We  I 
flhoaM,  therefore,  avoid  using  such  names  as  " syphilitic  lichen/'  "syphilitic  ecthyma,"  or  , 
**«rpbilitiepao        \J*     _    .^^.^__ 
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Accordiug  to  Hauiiiler,  the  former  comparison  has  been  traced  to  Fallopiutt, 
who  wrote  about  three  hundred  years  ago :  the  latter  onlj  to  Swediaur, 
early  in  the  present  century.  The  tint  is  but  shghtlj  marked  at  first ;  and 
a  similar  colour  may  be  seen  in  non-speeifie  eruptions,  of  chronic  course, 
I  e^pecinlly  in  the  lepjs.  What  we  can  say  is  only  that  sjpbilides  cause  pi^ 
mentation  more  quickly  than  any  other  hypera^mias  of  the  skin«  and  that  the 
tint  is  less  pur|>le  and  more  orange,  (2)  Multiforinity  or  *'  poKniJorfihisDi " 
in  the  same  patient  and  at  the  same  time.  Sometimes  macules,  papules, 
pustules,  scaly  patches,  are  so  intermingled  that  we  cannot  say  which  of 
them  prepotiderates.  (3)  Absence  of  itch  in  f/  or  pain.  The  indolence  of 
the  primary  chancre  and  the  secondary  adenopathy  above  described,  extends 
to  all  the  syphilides,  even  the  latest.  (4)  They  often  form  cirtlf^  or  semi- 
circles, "  horseshoes,"  or  less  completely  annular  forms,  (5)  Asj/mmeirtf. 
The  earliest  rash,  or  any  universal  syphilitic  eruption,  may  be  symmetrical, 
just  aa  the  exanthem  of  measles  or  smallpox  is  symmetrical,  becausf  it 
affects  the  symmetrical  hnman  body.  But  syphilides  do  not  show  the 
characteristic  sjTnmetry  of  psoriasis,  eczema,  and  some  other  cutaneous 
diseases,  in  picking  out  corresprmding  parts  of  the  trunk  or  limbs.  They 
are  irrefjular  in  distribution.  Characteristic  localities  are  the  forehead, 
the  soles  of  the  feet,  and  the  palms  of  the  hauds^  and  they  often  affect 
regions  rarely  visited  by  other  cutnneous  affections. 

A  distinction  has  been  drawn  between  the  earlier  and  more  superficial 
syphilides  and  those  which  are  later  in  appearance,  and  alTect  the  deepest 
layers  of  the  skin.  The  former,  to  whidi  some  writers  limit  the  tenn 
secondary ^  may  appear  ctmsecutively  to  the  early  roseolous  rash,  or  mone 
usuany,  after  an  interval  of  a  few  weeks  or  months,  but  secondary  enjptions 
are  very  seldom  jwstponed  beyond  twelve  months  from  the  time  of  infection. 
The  latter,  which  are  often  called  tertiary^  appear  after  tbe  Hrst  year, 
and  may  break  out  for  the  first  time  after  many  years.  This  distinction 
of  time  is  not,  however,  constant.  **  Tertiary  '*  lesions  are  occasionally  seen 
within  the  first  year,  and  secondary  8T|>hilides  sometiraes  appear  when  they 
relapse,  it  may  be,  at  any  i)eriod,  but  not  after  tertiary*  form»  hart 
developed.  "^  ^ 

"Titthologically,  the  roseolous  and  other  secondary  eruptions  tiiay  b« 
compared  to  the  exanthems  of  variola  and  typhus,  while  the  teiltMJ 
syphilides  have  a  less  complete  counterpart  in  the  suppurations  whidi 
occur  as  sequelce  of  measles  and  enteric  fever,  or  perhaps  they  uuy  he* 
more  juetly  compared  to  the  secondary  growths  which  follow  a  malignant 
tumour. 

Apurt  from  the  period  of  their  development,  secondary  syphilides  are 
I  often  imperfectly  symmetrical ;  tertiary  almost  always  avoid  even  an 
approach  to  bilateral  symmetry.  The  secondary"  rashes  commonly  consist 
of  numerous  isolated  spots  or  patches.  They  seldom  affect  the  hands  or 
feet,  are  comparatively  supertieial.  have  little  tendency  to  ulcerate,  and 
leave  no  cicatrice*?  behind  them.  On  the  other  hand,  the  (ertiirr 
dermatoses  of  syphilis  consist  of  comparatively  few  separate  lesions,  but 
they  generally  run  together ;  they  affect  the  deeper  layers  of  the  mtegu^ 
ment :  they  destroy  the  tissues,  and  are  followed  by  scars.  These  dii- 
tinctions  do  not  apply  equally  to  every  form  of  syphilide  belonging  to  tli*? 
early  or  to  the  late  group,  but  the  exceptions  are  few. 

The  Mpecial  character  of  the  several  syphilides  will  be  most  usefuUj 
discussed  along  with  other  diseases  of  the  skin  from  which  it  is  of  the 
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utmost  importance  to  distinguish  them ;  but  the  following  brief  account 
has  respect  to  them  as  parts  of  the  pathological  evolution  of  the  general 
specific  disease. 

1.  The  macular  or  exanthemic  syphilide  (**  sjrphilitic  roseola")  is  the 
earliest  and  most  constant  of  all,^nd  answers  to  the  exanthem  of  measles 
and  scarlatina,  or  perhaps  more  closely  still  to  the  occasional  early  rose- 
rash  of  smallpox.  It  consists  of  rather  ill-defined,  pale  or  dark,  rose  or 
*'  copper  "-coloured  spots,  irregular  in  form,  as  large  as  a  threepenny  piece, 
or  smaller;  scarcely  if  at  all  raised  above  the  surface,  and  disappearing 
under  pressure.  It  is  most  constantly  seen  upon  the  chest  and  abdomen, 
but  sometimes  it  covers  most  of  the  trunk,  and  appears  on  the  neck  and 
face  ;  on  the  limbs  it  is  less  common,  and  it  avoids  the  hands  and  feet.  A 
pale  and  scanty  eruption  often  fades  within  a  fortnight,  while  one  which  is 
dark-coloured  and  abundant  may  remain  visible  for  several  weeks.  It  may 
then  assume  a  papular  form  or  disappear  with  slight  desquamation. 

2.  The  papular  syphilide  ("  lenticular  syphilitic  lichen  ")  is  the  most 
common  form  to  follow  the  initial  rash.  It  consists  of  red  shining  eleva- 
tions, often  of  a  marked  coppery  tinge.  In  size  they  vary  from  that  of 
millet  seeds  to  that  of  peas,  and  generally  come  out  in  successive  crops. 

The  eruption  is  sometimes  scattered  irregularly  over  the  whole  body, 
sometimes  the  papules  are  grouped  together  in  clusters.  They  are  often 
numerous  on  the  neck  and  forehead ;  sometimes  in  the  naso-labial  grooves, 
or  at  the  angles  of  the  mouth.  They  generally  remain  for  some  weeks, 
and  not  infrequently  pass  into  a  squamous  form,  or  suppurate  and  form 
yellow  or  brown  crusts. 

In  consequence  of  the  thickness  of  the  cuticle,  the  palms  and  soles 
show,  not  raised  papules,  but  flat  round  horny  plates,  each  with  a  reddish- 
brown  border.  Mt&r  a  time  the  surface  becomes  rough  and  scaly,  and 
fissures  may  be  formed.  Thus  a  complicated  affection  arises,  which  used  1 
to  be  called  ''  syphilitic  palmar  and  plantar  psoriasis."  This  form  is  the 
most  symmetrical  of  all  the  syphilides. 

3.  Mucous  pcUches, — ^Another  syphilide  is  found  on  moist  parts  of  the 
skin  in  contact  with  a  neighbouring  8m*face,  and  also  on  mucous  mem- 
branes. The  lesion  is  known  as  a  "  mucous "  patch  {plaque  muqueuse), 
"  flat,  broad,  or  moist — Condyloma  latumy^  in  distinction  from  the  "  pointed 
condyloma "  (C,  acuminatum)  or  "  wart "  of  the  genital  organs,  which  is 
often  non-syphilitic  in  origin. 

Mucous  patches  are  raised,  with  a  sharply  deflned  edge,  and  a  surface 
sometimes  dry  and  warty-looking,  but  usually  moist  and  coated  with  a 
dirty  grey  secretion,  of  a  peculiarly  nauseous  odour.  They  occur,  some- 
times in  large  numbers,  about  the  genitalia,  and  also  along  the  perina&um 
and  round  the  anus,  in  the  fold  of  the  nates,  in  the  groins,  at  the  umbili- 
cus, in  the  folds  of  the  axillae,  beneath  the  breasts,  in  the  neck,  between 
the  toes,  at  the  angles  of  the  mouth,  and  elsewhere.  Not  infrequently 
they  occupy  opposed  parts  of  the  skin,  so  as  strongly  to  suggest  local 
infection.*     They  may  certainly  be  the  means  by  which  syphilis  is  trans- 

*  If  this  is  the  case  it  is  one  of  groat  theoretical  interest,  since  a  patient  who  already  , 
hM  syphilis  is  believed  to  be  absolutely  protected  from  the  further  influence  of  the  virus,  ' 
so  that  the  flat  condylomata  would  possess  an  independent  contagion  peculiar  to  themselves.  ' 
Altboagh  the  affection  owes  its  origin  to  syphilis,  it  may  yet  acquire  a  contagious  principle 
of  its  own,  which  is  capable  of  surviving  and  reproducing  itself  by  contagion  after  the 
original  syphilitic  virus  has  in  some  way  disappeared  or  become  exhausted ;  if  so,  this  tends 
strongly  to  corroborate  the  doctrine  that  the  soft  chancre  arises  ami  spreads  in  a  similar 
manner. — C.  H.  F. 
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niitted  to  other  personii.  In  siiuh  case^i  they  •renerally  give  rife*  to  i^ 
typical  priiiiMry  indurated  papule,  which  h  fiillowed  after  the  usual  iaier 
by  cnnstitudonal  syiuj^toius  ;  hut  it  is  tqually  eertniii  that  in  home  c« 
the  affection  which  they  set  up  in  non-Byphilitic  individuals  is  indistin- 
j^uishiible  from  a  flat  c*)ndyk>in«,  and  cannot  be  proved  to  cantftin  the 
syphilitic  virus.  So  conimrm  lire  tlut  condylomata*  apart  from  any  other 
indication  of  syphilis,  that  careful  ubeervers  have  in  some  ciise?*  attributed 
them  to  mere  irritation  of  the  uurface  by  dirt  and  moist  secretions.  More- 
over in  mnne  cfiuntries  they  have  been  kni*wn  to  ]>revuil  endetuically. 
It  aeems  therefore  likely  that  the  pe<:uliar  rharacters  of  a  mucous  patch 
lire  due  to  local  conditions,  and  that  thoujjh,  a»  ii  rule,  of  sp«Krific  origui,  it 
may  be  developied  out  of  a  non-syphilitic  ]iapule,  just  as  a  papillnma  of  the 
skin  or  a  villous  growth  in  the  bladder  may  be  of  either  inn«x^ent  or  mabg- 
nant  nature. 

4.  The  squamouM  si/philidt  ("syphilitic  lepra  or  psoriasis*')  ufetmlly  de* 
velops  lUit  of  the  roseoloUB  or  papular  forms  as  an  independent  eruption. 
It  is  distinguished  by  its  siimll  and  scanty  sciiles,  the  copper-like  finl  of 
the  patches,  and  the  absence  uf  the  definite  and  8\Tiiiuetrical  distribution 
charrtcteristic  of  psoriaHis. 

5,  Thr  puHfuJar  jitjphilide  ("  syphilitic  ecthyma  and  rupia  "), — ^Thia  con- 
sists of  pustule«  of  all  sizes,  each  seated,  on  a  firm  red  base.  They  an? 
sometimes  present  in  immense  numbers,  especially  uptm  the  face  and 
trunk.  They  come  out  rapidly  in  successive  crops,  which  may  be  pn*- 
longed  over  many  weeks  :  and  they  ma^y  relapse  even  after  a  year  baa 
passed.  They  dry  up  mU\  brown,  or  dark  ^reen,  or  black  scabs,  and  leave 
large^tains,  which  finally  pa.-^s  into  shnllow,  fiat,  white  cicatric*cs.  Sonie- 
times  they  closely  aiunilate  pustular  acne. 

Conromitafti  earhj  afftctiona. — Like  scarlatina,  syphilis  affec^ts  the 
fnnrt^  as  well  aa'^the  skin  ;  but  the  sore  thrf»at  often  causes  no  discomfort, 
and  must  therefore  be  looked  for.  There  is  diffused  redness,  with  swelling 
of  the  tonsils  ;  and  afterwards  flat,  greyish  mucous  patches  are  seen  on  the 
tonsiln  or  the  pahitine  arches :  or  yellow  ulcers,  with  sharply  detined  red 
borders.  A  curious  affection,  seen  not  only  i>n  the  fauces,  but  als*»  ^n  the 
hard  jimlate,  ihe  cheeks,  and  the  lips,  consists  of  scattered  milk-white  sjKits 
{platpusi  opttfinrji),  like  those  caused  by  nitrate  of  silver.  Their  ttha})e 
may  be  round,  oval,  or  indefinite  ;  they  vary  in  sixe,  and  may  run  together 
80  as  to  cover  a  large  surface  with  an  irregular  pattern,  Sometimes  they 
are  slij^htly  puckered,  and  parts  of  their  surface  may  be  reddened,  with 
only  a  little  white  oputity  here  and  there.  All  their  varieties  are  deserving 
of  careful  study,  for  they  are  very  characteristic  of  syphilis.  They  run  an 
exceedingly  slow  course,  and  may  break  out  again  and  aijnin,  m-l  »nily 
during  the  early  stage,  but  also  long  afterwards. 

The  most  common  affection  of  the  r//r^  is  iritis,  witii  i^t*  ,Mori.-ii  '*t 
minute  nodules  near  the  edge  of  the  pupil.  This  is  irenendly  bilnterml 
In  Hutchin8on*s  experience  it  arises  within  the  first  six  months  of  the 
disease,  if  at  all.  Later  attacks  are  said  to  be  always  relapses  ;  they  are 
often  limited  to  one  eye  at  a  time.  Occasionally  retinitis  may  ixcmr; 
the  fundus  of  the  eye  has  a  hazy  appea^-ance,  the  disc  is  reddened  and 
swollen  and  its  margin  is  indistinct,  and  there  may  be  many  aiuall  extra* 
vasations  of  blood.  The  recognition  of  these  change*  is  importanl.  be- 
cause if  the  ophthalmoscope  is  not  used,  the  retinitis  may  ejisily  he  ov«r 
looked.     The  patient  notices  *'  nothing  except  that  his  sight  ui  xtry  dim  : 
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he  has  no  pain,  no  congestion  of  the  front  of  the  eye,  no  intolerance 
of  light "  (Hutchinson). 

The  lymph-glands  in  various  parts  of  the  body  remain  swollen  during 
the  secondary  stage  of  syphilis  ;  we  look  carefully  for  enlargement  of  those 
in  the  humerus,  the  groin,  the  back  of  the  neck,  and  above  the  elbow. 

Another  symptom  is  partial  alopecia;  the  hair  may  come  away  with 
the  comb  so  freely  that  the  patient  becomes  prematurely  bald.  The 
short  hairs  from  the  limbs  are  shed,  as  well  as  those  of  the  scalp.  This 
occurs  irregularly  in  patches,  unlike  the  complete  circumscribed  baldness  of 
area  and  the  local  frontal  and  occipital  thinning  of  hair  as  age  advances. 

Transitory  albuminuria  is  not  uncommon.  Dr  Fagge  had  one  patient 
whose  urine  was  albuminous  at  a  time  when  it  could  hardly  be  supposed 
that  the  vessels  had  already  become  lardaceous.*  The  present  writer  had 
for  some  years  a  patient  under  observation  who  was  the  subject  of  secon- 
dary syphilis,  and  passed  albumen  in  his  urine  without  any  other  sign 
of  renal  disease. 

After  the  lapse  of  six  months  or  a  year,  or  sometimes  a  longer  period 
still,  during  which  one  or  more  of  these  secondary  symptoms  has  developed, 
the  disease  often  becomes  again  latent,  evenwithqut  treatment.  In  rare 
cases  it  has  run  its  course,  and  the  patient"hencef6rtETfe  free  of  it.  But 
usually  he  is  troubled,  at  intervals,  with  slight  symptoms  of  the  disease. 
Perhaps  small  scattered  papules  appear  on  the  scalp,  which  are  scratched 
by  the  comb,  and  scab  over  again  and  again  ;  perhaps  the  palm  of  one 
hand  or  the  scrotum  becomes  scaly ;  perhaps  some  of  the  nails  grow  rough 
and  discoloured,  or  slight  ulcers  form  on  the  tongue.  To  these  symptoms 
Hutchinson  adds  recurrent  herpes  of  the  prepuce. 

Tertiary  stage. — In  some  cases,  months  or  even  years  after  the  subsi-  [ 
dence  of  the  early  syphilides,  there  appears  one  of  the  later  forms  of  der-  ■■ 
iiiatitis,  usually  squamous,  pustular,  or  ulcerative. 

In  1869  a  woman  was  in  Guy's  Hospital  who  had  been  infected  by  her 
husband  twenty  years  previously ;  in  her  the  disease  assumed  the  form 
of  thin  reddish-brown  glazed  patches,  covering  the  greater  part  of  the  face  : 
they  were  not  at  all  raised,  and  there  was  only  the  slightest  possible 
desquamation  ;  in  fact,  they  were  scarcely  more  than  maculae.  In  other 
cases,  thick  white  scales  appear  around  a  red  ring  or  festooned  line.  Or, 
:i<rain.  large  patches  of  skin  may  become  thickened,  raised,  of  a  reddish- 
brown  colour,  and  rough  with  a  bran-like  scurf.  One  of  the  most  common 
of  the  late  eruptions  of  syphilis  are  reddish-brown  nodules,  which  cohere 
in  rinjrs  or  patches,  so  as  to  cover  a  large  surface  or  to  form  straggling 
festooned  lines.  They  leave  cicatrices  even  when  they  have  not  ulcerated  ; 
but  usually  they  become  covered  with  conical  crusts,  beneath  which  form 
Kmall  deep  ulcers  with  vertical  edges  {rujna).  One  may  see  patches  a 
fo4>t  or  more  in  diameter,  some  parts  of  which  have  already  cicatrised, 
while  others  show  recent  nodules,  or  serpiginous  lines  of  scabs,  spreading 
over  the  healthy  skin  around  them.  All  these  varieties  are  worthy  of  the 
most  patient  clinical  study,  for  they  are  absolutely  characteristic  of 
syphilis,  and  the  patient  has  often  no  suspicion  of  their  nature.  They 
particularly  affect  the  face  (forehead,   nose,   and   lips),   the  nape  of  the 

•  He  «l«o  met  with  two  cases  of  jaundice,  one  of  which  qnicklj  snbsidod,  but  the  other 
elided  iu  acute  atrophy  of  the  liver  (of.  Dr  Wilks's  case,  •  Piith.  Trans.,*  1867,  vols,  viii 
and  xvii). 
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neck,   the  ahoulders,  the  backr   and   the  extensor  surface»  of  the 

Occasionully  tertitiiy  ulceration  may  simulate  lupus,  but  the  e 
diflference  in  nature,  prognosis,  and  treatment  forbids  us  to  acquietce  ia 
such  a  phrase  as  syjihilitic  lupus.  We  might  as  well  speak  of  syphilitic 
cancer  or  rheumatio  goui.  Mere  patches  of  brownish  pigmentation  are 
an  infrequent  but  characteristic  appeiirance  in  both  later  secondary  and 
tertiary  syphilis.  They  are  sometimes  met  with  on  the  neck  in  woojen, 
where  they  were  described  by  Hardy  as  co fit ee-oo loured  patches. 

Murous  mtmhranes, — The  tertiary  period  of  the  diseiiie  is  also  marked 
by  ie*ions  of  the  throat  and  mouth,  but  not  the  same  as  in  the  secondajr 
stage.  Plaques  opalines  may  continue  t<j  fonu,  but  the  tongue  now  first 
beoome«  affected.  Smooth  and  glossy  patches  a|>pear,  or  greyish  ulcei*, 
or  the  mucous  membrane  becomes  thickened,  with  deep  intersecting  grc»ovei. 
The  contact  of  salt  and  pepper,  of  vinegar  or  hot  liquids,  is  exceedingly 
painful. 

In  other  cases,  aj^ain,  the  soft  jmlatc  becomes  affected  wnth  deep  fih&r|H 
cut  ulcers,  which  rapidly  perforate  it,  and  eat  away  its  substance.  Such 
ulcers,  when  they  heal,  leave  well-marked  cicat-rices.  Some  years  ago  a 
woman  died  in  Guy's  Hospital  w^hose  velum  had  long  before  been  exteniiTely 
destroyed  on  one  side,  so  that  the  uvula  was  held  in  its  place  by  two  thread- 
like processes  of  mucous  membrane,  which  looked  &&  if  they  would  be  torn 
through  in  deglutition ;  the  preparation  is  now  in  our  museum  (No.  4^1). 
Sometimes  the  palate  may  become  adherent  to  the  pharynx^  so  as  to  cut  off 
the  communication  l>etween  the  nose  and  the  lower  air-pa«sagee. 

The  rectum  is  frequently  the  scat  of  tertiary  ulceration,  which,  particu- 
larly in  women,  may  lead  to  stricture  of  the  g^t  by  cicatrisation,  and  also 
may  simulate  carcinoma  or  dysentery  by  causing  pain  and  tenesmus,  with 
diarrhcea  and  passage  of  blood,  pus,  and  mucus. 

Other  tertiary  lesions  of  vucera. — The  most  oharaotenstic  lesion  of 
the  tertiaiy  period  is  the  *'  gumma  "*  or  node.  In  the  subcutaneous 
tissue,  or  in  the  substance  of  the  tongue,  gummata.  often  acquire  a  consi- 
derable size  ;  and  the  skin  or  the  mutjous  mem bntoe  over  them  may  at 
length  become  ulcerated  through,  so  as  to  expose  a  grey  degenerating 
mass  of  the  moat  tyf»ical  kind.  But  we  cannot  call  tertiary  eruptions 
gummatous  to  the  exclusion  of  the  earlier  sy|>hilide» ;  for  it  has  been 
shown  that  the  nodules  found  in  iritis  are  small  gummata^  not  mens 
fibrinous  exudation.  Again,  Hutchinson  recurds  a  case  in  which  definite 
gmiimata  were  found  in  both  testes  and  also  in  the  spleen*  althotigh  a 
secondary  rash  was  still  out  on  the  skin  of  the  patient,  who  died  of  '*  syphi- 
litic disease  of  the  he»art — my^icarditiB  with  a  gumma,'* 

Tertiary  affections  of  internal  orgims  are  the  most  important  of  the 
effects  of  syphilis*  They  will  be  described  among  the  local  diseaaea  of  the 
brain  and  the  meninges,  the  lungs,  lar\'nx,  and  liver.  Here  we  net?d 
only  urge  the  importance  of  carefully  examining  the  bones  and  the  testes, 
as  well  ail  the  eyes,  throat,  tongue,  skin,  and  lymph-glands,  whenever 
syphilitic  taint  is  suspected. 

•  The  teriim  gumma  tmil  tfummoxitnM  are  no  aov^eltiet,  Fallopiaa^  Iti  th«  nxtveatb 
c«*ninry,  spoke  of  tumours  of  bones  us  having-  b«eii  culled  **  ffummata  ffallUa^*  om  aoeoanl 
of  their  cuntiiiuing-  n  matter  Tiit^mh^\\^^  (jummi  i^liqnatum.  Em»t  Wngner  prcipoaed  |9M^ 
atitute  the  nttme  ** syphiloma"  for  g^uuimtt;  but  the  change  is  not  worth  luakiag,  "TubcrdM** 
i«  rij^btly  abaiidoued,  for  tuhersula  jt^philUica  have  nothing  to  do  with  tabef^te  In  t^ 
nioderti  Atiu&e  or^  the  term,  although  v.  Biirenspruag  suppo^^ed  that  they  had.  ''Kode**!! 
•tilj  Qt^ea  a«ed  aa  a  synonym  of  gnmtna,  evpecially  la  superficial  regioaa. 
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It  is  believed  that  those  bones  which,  like  the  skull-cap,  clavicles,  ulnae, 
god  tibie,  are  but  thinly  covered  with  soft  parts,  are  more  than  others 
gible  to  be  affected.  Perh&ps  they  are  only  more  easily  examined.  By 
fanning  the  finger  along  the  surface  of  these  bones  it  is  easy  to  discover 
irheiher  there  is  any  swelling,  or  whether  the  patient  shrinks  from  pres- 
mre.  The  enlargement  caused  by  syphilitic  periostitis  generally  rises 
gradually  from  the  surrounding  surface,  and  when  recent  feels  soft  and 
lemi-elastic.  One  sometimes  at  an  autopsy  finds  a  grey  soft  material, 
Biore  or  less  caseating,  which  can  be  shelled  out  of  the  excavated  substance 
ol  a  bone.  At  a  later  stage  this  may  be  absorbed,  and  there  may  be  left  i\ 
central  depression,  with  a  thickened  zone  around  it.  But  upon  the  bones 
of  the  limbs  the  whole  of  the  gimama  is  more  often  converted  into  a  uni- 
formly dense,  raised,  bony  mass. 

The  iesteSy  one  or  both,  are  often  swollen  in  the  secondary  stage  of 
lyphilis.  Afterwards  firm  yellow  gummata  form  first  in  the  epididymis, 
and  can  often  be  felt  during  life.  But  in  many  cases  a  diffused  iibrous 
thickening,  with  atrophy  of  the  secretory  structure,  is  all  that  one  dis- 
wrew  at  an  autopsy.  This  probably  accounts  for  the  fact  that  so  many 
ffphilitic  patients  are  unable  to  beget  children.  But  one  could  hardly  in 
the  living  subject  recognise  such  an  affection  by  palpation. 

Gummata  are  found  not  only  under  the  periosteum,  in  the  integuments, 
and  in  muscles,  including  the  heart  and  the  tongue,  but  also  in  the  brain, 
the  lungs,  the  liver,  the  nerves,  the  testes,  and  the  abdominal  visceru. 

Sequela. — ^The  gummatous  and  other  tertiary  lesions  just  described  are 
by  some  authors  called  the  sequelae  of  syphilis ;  but  they  are  truly  parts 
of  the  morbid  process,  probably  capable  in  favourable  circumstances  of 
transmitting  the  contagion,  and  certainly  amenable  to  the  same  remedies. 

There  are,  however,  other  more  remote  effects  of  syphilis,  which  extend 
its  injurious  influence  more  widely  and  for  still  longer  periods.  They 
differ  from  the  most  belated  or  protracted  tertiary  lesions  in  never  taking 
the  form  of  gummata  or  showing  any  anatomical  characters  of  syphilis, 
and  in  being  little  amenable — some  experienced  physicians  say  not  at  all 
amenable — to  mercury  or  iodides.  We  only  recognise  their  relation  to 
lues  by  the  frequency  of  the  sequence,  a  frequency  far  beyond  what  can 
be  explained  as  accidental. 

The  first  of  these  sequelae  (or  ''  parasyphilitic "  affections,  as  Fournier 
calls  them)  is  the  remarkable  degeneration  known  as  lardaceous  (waxy, 
albuminous,  or  amyloid),  which  we  shall  meet  among  the  diseases  of  the 
liver,  spleen,  kidneys,  and  intestines.  Its  relation  to  syphilis  will  be  dis- 
cussed in  the  chapter  on  diseases  of  the  liver. 

Another  is  acute  and  diffuse  myelitis,  or  softening  of  the  cord,  which 
appears  to  have  more  than  a  fortuitous  relation  to  preceding  syphilis. 

A  third  is  chronic  induration  (sclerosis)  of  the  posterior  columns  of  the 
cord.  4.  e.  clinically  tabes.  To  this  must  be  added  a  sclerosis  of  the  brain 
knoiKii  as  general  paralysis  of  the  insane. 

Lajstly,  we  must  mention  aneurysm,  particularly  in  women  and  in  men 
under  fifty  years  of  age. 

Transference  of  contctgion. — Ricord  taught  that  primary  syphilitic 
lesions  alone  possess  the  power  of  propagating  the  disease.  But  clinical 
experience  furnishes  many  instances  of  oontagion  from  flat  condylomata, 
and    experiments   have    been    made    which    show   that   it    is    possible    to 
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convey  the  virus  to  healthy  iiensons  by  inoculHrtion  with  thtf  blutid  of 
syphilitic  patients,  or  with  j  nutter  fro  in  pustules  of  a  second  a  r)'  eruptiou^ 
or  from  nn  ulcer  of  the  tonsib.  There  »eeiu8  to  be  no  doubt  that  the 
surfaee  of  the  skin  must  be  ubraded,  or  fissuredt  to  allow  of  the  penetration 
of  the  vims  ;  and  probably  this  Is  true  even  of  mucous  membraneK. 

(The  c<mta*;ion  appears  never  to  be  conveyed  liy  the  nutural  ^ecTetioni 
of  the  sttliviu^y*  manmiary*  or  lachrymal  glands  ;  by  tho  wemen,  without 
iiiipreguatiou  of  an  ovum  ;  or  by  inrtammatory  eiudati^m  inym  a,  mu4.^U8 
membrane — ^as,  for  instance,  the  ^onorrhieal  pus  in  one  who  has  also  hod 
syphilis.  Cases  of  infection  from  the  act  of  kissing,  from  glass-blowing 
when  the  same  tube  is  used  in  turn,  from  smokiujs:  if  a  mail  uses  another fl 
pipe,  or  (as  in  a  case  related  by  Dr  BaJtter)  from  cleaning  the  leeih  with 
another  perscm's  brush, — all  these  are  probably  explained  by  the  prefiencse 
of  actmil  ulcers  or  inucous  patches  on  the  tonjLCue  or  lips.  We  must  not 
forget  that  we  may  unintentionally  infect  our  patients  if  we  omit  thoroughly 
cleansing  a  tongue  depressor,  a  speculum,  or  a  l«iynge«l  mirrt:»r,  aft«r 
using  it  in  a  syphilitic  case.  The  disease  has  als4>  been  trunsferr^  by  one 
person  biting  another  in  the  hand.  Nor  must  we  forget  the  rare  but  loo 
common  cases  in  which  lues  baa  been  inoeultited  along  vnih  vacciniji.  The 
writer  has  only  seen  (me  case  of  this  lamentable  ixcurrence,  but  it  it 
less  rare  than  it  should  be.  Lastly,  accoucheurs  and  midwives  have 
often  acquired  primary  sores  on  the  tinger  when  they  have  overlooked  a 
slight  abrasion  while  attending  a  woman  with  specific  affections  of  the 
vulva  or  cervix.* 

An  important  observation,  made  by  Dr  Abraham  Calle«  of  Dublio.  was 
thai  when  a  mother  bears  and  suckles  a  syphilitic  child  she  does  not  have 
an  ulcer  on  the  nipple,  whereas  a  wet-nurse  does  ;  i.  r,  a  wife  may  be  infected 
from  a  syphilitic  father  through  her  own  embryo,  wnd  mt  rendered  immutie 
(cf.  hifra,  p.  355).  Exceptions  have  been  recorded  tn  "  rMJle^i's  1,"  "  u»it 
Mr  Hutch ins4>n  ha«  no  doubt  of  its  general  validity. 

John  Hunter  supposed  that  the  virus  of  lues  does  not  reijch  the  blood 
until  after  it  haa  multiplied  itself  at  the  seat  of  inoculation,  and  ha*  pawed 
along  lymphatic  vessels  into  the  veins.  But  it  is  more  likely  that  the 
lymph  and  blood  are  immediately  jioisoned,  as  in  vaccination,  and  that  the 
subsequent  induration  at  tne  seat  of  inoculation  is  itself  the  result,  not  the 
cause,  of  infection  of  the  whole  body.  The  rarity  of  multiple  primary 
syphilitic  sores,  and  the  fact  that  the  secretion  of  a  primary  sore  is  scarcely 
ever  inoculable  upon  the  patient,  point  strongly  in  the  aauie  direction. 
Moreover  the  prat^tice  of  early  excising  indurated  chancres  is  now  abnn- 
doned  becamse  found  to  be  useless,  the  explanation  being  that  the  whole 
body  J8  infected  before  the  induration  appears,  and  so  the  ex«  iv'mh  r unei^^B 
too  late.  ^^^ 

i         Wilks  believes  that  visceral   lesions  are  mo«t  frequently   luet    wih   in 
I  cases  where  cutaneous  eru|jtions  and  other  symptoms  of  syphilis  had  been 
absent  or  slight ;  but,  if  so,  we  should  still  ask  whether  it  is  not  the  omi*- 
sion  of  early  specific  treatment  in  sncli  cases  which  determines  the  remote 
effects.     Hutchinson,  moreover,  says  that  **  those  who  suffer  severely  in  the 

•  With  regnrd  to  the  wnyt  in  which  ijphilie  it  trnntmitted,  it  is  p<>rhAp«  Horth  ooticv 
thftt  ainone  nmrried  women  of  the  lower  c\n$n  tlie  flic^aac  ii  oft^ti  tmced  hack  to  m  confine- 
ment ;  probalily  the  patient  really  deriveft  it  from  her  bnsbnad  after  hfr  c>oi>iiilrK#ii««* 
h«  hAviag  become   infected    in   iiduUerons    interconrie    while   ihe   wm%   in  rkihibfd.— 

a  H.  R 
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secondary  period  often  do  so  also  in  the  later  ones.  All  the  cases  of  so- 
called  '  malignant  syphilis '  are  instances  of  a  severe  secondary  relapse  im- 
perfectly combated/'  He  regards  the  tertiary  lesions  as  sequelie  rather 
than  symptoms  of  syphilis — *'  regrowths  "  in  morbid  structures  left  behind 
from  the  secondary  period ;  and  remarks  that  tertiary  symptoms  aometinies  / 
break  out  after  the  patient  has  produced  a  family  of  healthy  children.  ' 

Diagnosis, — ^The  first  glance  at  a  patient  often  reveals  to  a  skilled  ob- 
server the  presence  of  syphilis ;    and  he  is  bound  to  treat   it,   jmrticu- 
larly  in  a  married  woman,  without  asking  questions  which  might  cause  end- 
less domestic  misery.     Even  when  inquiries  can  be  pushed  without  reserve, 
they  may  mislead  rather  than  guide.     It  is  important  that  the  body  should 
be  stripped,  and  that  ev«ry  part  of  it  should  be  looked  at  before  one  pro- 
nounces as  to  the  character  of  a  doubtful  eruption.     Some  of  the  most 
puzzling  cases  are  those  in  which  independent  diseases  are  present  at  the  (^ 
same  time ;   as  when  a  cutaneous  syphilide  is  almost  hidden  among  the    .' 
nodules  of  acne  indurata,  or  the  papules '^and  pustules  of  scabies.     Of  the 
other  organs,  the  irideis,  the  soft  palate  and  tongue,  the  lymph-glands  (parti- 1 
cularly  those  of  the  groin  and  neck,  and  the  supra-trochlear  glands),  the  ' 
subcutaneous  bones,  and  the  testes  are  those  which  are  most  important  to 
examine  with  eye  and  hand. 

The  following  hints  may  perhaps  be  of  service  in  making  what  is  often 
a  difficult  and  always  an  important  diagnosis. 

Apart  from^  the  colour  and  the  multiformity  of  syphilitic  lesions  of  the 
skin,  the  absence  of  itching  with  the  superficial  and  of  pain  with  deeper  n 
ones  is  a  valuable  character,  as  well  as  their  irregularity  of  distribution.  \ 
Lesions  which  occupy  the  upper  arm,  the  flanks,  tKiTinner  aspedn>f  one 
thigh,  or  the  fibular  region  of  one  leg,  are  likely  to  be  specific,  because  not 
likely  to  be  anjrthing  else.     In  all  unusual,  puzzling,  obsciu-e  cases  one 
should  not  forget  the  possible  presence  of  lues.     Syphilitic  pains  are  worse 
at  night,  and  are  more  frequent  in  the  head  and  limbs  than  in  the  back 
and  loins.     Ptosis  and  ocular  paralysis  in  general  are  suggestive  of  syphilis,  L 
and  so  are  irregular  patches  of  ansesthesia.  ' 

The  test  of  reaction  to  mercury  or  iodides,  though  a  true  one,  is  not 
to  be  recommended.  Diagnosis  should  precede,  not  follow  treatment,  and 
if  we  only  give  remedies  in  a  tentative,  doubtful  way,  we  are  not  likely  to 
give  them  in  the  doses  or  with  the  perseverance  which  will  ensure  success. 

Lastly,  the  less  we  depend  on  history,  and  the  more  on  facts,  the  less 
often  shall  we  be  deceived.  The  origin  of  syphilis  is  sometimes  as  diflicult 
to  make  out  as  that  of  scabies,  of  scarlatina,  or  of  enteric  fever.  The  fact 
remains.  Syphilis  is  sometimes  non-venereal,  it  is  often  inn(K?ently  ac- 
quired ;  whereas  blennorrhagia  and  soft  chancres  are  usually,  and  scabies 
occasionally  venereal  in  origin. 

Prfffjnonla. — A  patient  affected  with  syphilis  is  naturally  anxious  to 
know  whether  the  disease  will  leave  a  permanent  taint.  He  has  heard  of 
instances  in  which,  after  the  lapse  of  many  years,  tertiary  symptoms  have 
appeared,  and  has  been  told  that  the  syphilitic  poison  differs  from  all  other 
specific  diseases  in  never  being  eradicated.  But  we  are  justified  in  assuring 
him  that  the  distinction  is  one  of  degree  rather  than  of  kind.  In  the  ( 
majority  of  cases  a  person  who  has  had  syphilis,  and  been  properly  treated,  I 
is  after  a  few  years  free  from  it  in  every  sense.     As  with  variola,  the  only 
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\  appreciable  difference  between  the  patient  and  other  people  is  that  he  it 
(  almost  incapable  of  taking  the  infection.     Nevertheless  there   are  manj 
cases  in  which,  notwithstanding  careful  and  long-continued  treatment,  re- 
lapses occur  again  and  again.     True,  they  can  be  cured  again  and  a&:ain ; 
but  the  liability  to  them  seems  to  be  ineradicable.* 
To  adults  sjrphilis  is  scarcely  ever  directly  fatal.t 

Indirectly,  as  we  shall  see  in  the  chapters  on  diseases  of  the  brain, 
larynx,  lungs,  liver,  kidneys,  syphilis  is  the  cause  of  a  very  large  mortality. 
If,  therefore,  its  prognosis  is  favourable,  it  is  because  by  proper  treatment 
we  can  not  only  cure  the  early  symptoms,  but  prevent  their  more  dangerous 
after-effects. 

Opinions  probably  differ  widely  as  to  the  extent  to  which  the  presence 

of  a  syphilitic  taint  modifies  other  diseases.     Some  surgeons   have  held 

that  it  may  interrupt  the  natural  course  of  almost  every  morbid  procesi ; 

that  a  broken  bone  may  fail  to  become  united,  and  a  wound  refuse  to  heal, 

I  until  the  virus  is  neutralised  by  the  administration  of  specific  medicines. 

'  All   this   is,   however,   either  hypothetical   or   practically  very   rare.     No 

•  d(iubt  an  injured  part  may  gradually  take  on  the  characters  of  a  syphilitic 

sore,  but  there  is  no  reason  to  believe  that  the  effects  of  scarlatina  or 

diphtheria  on  the  throat,  of  rheumatism  on  the  joints,  or  of  psoriasis, 

scabies,  and  eczema  on  the  skin,  are  the  least  modified  by  the  presence  of 

syphilis,  for  the  two  diseases  may  sometimes  be  seen  in  the  same  person, 

each  unaffected  by  the  other. 

With  regard  to  protection,  it  is  well  known  that  a  person  very  rarely  has 
an  indurated  chancre  and  afterwards  a  secondary  eruption  and  sore  throat 
on  two  different  occasions ;  but  several  instances  of  such  an  occurrence 
have  now  been  recorded.  In  a  case  of  Hutchinson's  the  interval  of  health 
was  only  three  years ;  it  has  generally  been  much  longer.  The  second 
attack  has  always  been  very  mild.  On  the  whole,  syphilis  protect*  against 
itself  more  perfectly  than  measles  or  scarlatina,  though  perhaps  not  so 
perfectly  as  typhus  and  smallpox. 

Treatment. — The  use  of  mercury  as  a  remedy  for  syphilis  was  known  as 
^arly  as  about  1510,  when  Fracastorius  wrote  : 

*'  Arqento  melius  persolvuiit  omnia  vii^o 
Pars  major;  miramla  etenim  vis  insita  in  illo  est."—*  De  Morbo  Gallico,'  ii,  270. 

Unfortunately  the  experience  which  appeared  to  justify  its  use  was  long 
vitiated  by  an  obvious  source  of  error  ;  the  natural  course  of  the  disease, 
when  unmodified  by  drujrs,  had  never  been  studied.  Moreover  the  metal  was 
given  so  freely  as  to  cause  profuse  salivation,  and  that  in  all  venereal  dis- 
eases indiscriminately.  Thus,  when  certain  English  army  surgeons,  in  the 
early  part  of  the  present  century,  introduced  a  "  simple  treatment/*  in 
which  mercury  found  no  place,  they  had  the  advantage  that  their  patients 

*  On  tins  question  see  Dr  Oowers'  somewhat  too  gloomy  statements  in  \\i%  admirsble 
lectures  on  syphilis  ('  Brit.  Med.  Journal/  1889). 

t  The  only  case  that  has  come  down  to  the  post-mortem  room  at  Guy's  Hospital  during 
the  last  thirty  years  (1880)  in  which  death  wta  attrihnted  to  syphilis,  npart  from  any 
visceral  lesions,  is  that  of  a  man  asred  thirty-one,  who  lay  in  onf»  of  the  wards  for  seven 
months  with  a  rupial  eruption  on  the  skin,  and  complaining  of  pain  and  swelling  in  hit 
joints.  The  most  extreme  wastinir  took  place;  his  knees  and  his  left  arm  were  rapidly  oon- 
tracted ;  his  wrists  and  ankles  were  enlarged.  Towards  the  last  he  was  drowsy  and  Uttlesa. 
and  at  the  autopsy  the  brain  appeared  to  contain  an  excess  of  fluid. — C.  H.  P.* 
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remained  free  from  the  evils  of  treatment  by  powerful  means  without 
prerious  diagnosis. 

It  is,  however,  now  established  that  although  syphilis  may  subside 
spontaneously,  yet  this  is  the  exception. 

And  experience  tends  irresistibly  to  the  conclusion  that  a  patient  who 
has  syphilis  is  greatly  benefited  by  a  judicious  and  thorough  course  of 
mercorial  treatment.  It  has  been  longer  tried  than  any  other  specific 
remedy,  and  has  stood  the  test  of  accumulated  experience.  Among  those 
who  throughout  the  civilised  world  are  best  qualified  to  form  a  judg- 
ment upon  the  matter  there  is  at  the  present  time  hardly  any  difference 
of  opinion ;  and  what  adds  to  the  force  of  this  consensus  is  that  it  has 
been  arrived  at  by  divers  paths,  after  prolonged  controversy,  and  by  many 
who  were  once  in  doubt. 

It  id  certain  that  mercury,  properly  administered,  is  in  no  way  injurious 
to  the  patient's  general  health.     Even  in  the  case  of  a  person  with  a  tuber- 
culous tendency,  the  drug  may  be  given  with  perfect  safety.     Nor  should 
we  forget  that  in  a  patient  suffering  from  supposed  phthisis,  cirrhosis  of  i 
the  liver,  or  renal  dropsy,  the  **  phthisis  "  may  possibly  be  syphilitic  peri- 1 
bronchitis  and  interstitial  pneumonia,  the  "  cirrhosis  "  syphilitic  gumma  of  | 
the  liver,  and  the  "  Bright*s  disease  "  lardaceous  degeneration  from  syphilis. 
The  cachexia  resulting  from  syphilis,  so  far  from  being  a  reason  for  avoid- 
ing mercury,  is  often  quickly  curable  by  its  use. 

Meroury  has  a  most  marked  effect  upon  the  induration  of  a  primary 
infecting  papule  or  chancre,  and  if  administered  systematically  during  that 
period  of  the  disease  will  often  prevent  the  development  of  secondary 
symptoms.  This  is  a  most  important  point.  Formerly  Mr  Hutchinson 
thought  that  secondary  symptomTwefe  for  the  most  part  inevitable  what- 
ever treatment  might  be  adopted.  But  in  a  series  of  eleven  cases  of 
waccino-syphilis  in  which  he  began  to  give  mercury  two  months  after  con- 
tagion, and  about  a  fortnight  after  the  appearance  of  the  specific  induration, 
not  only  did  every  patient  quickly  get  rid  of  chancre  and  glandular  enlarge- 
ment, but  only  about  half  of  them  ever  showed  secondary  symptoms ;  these, 
moreover,  were  almost  always  of  an  exceedingly  mild  type,  and  did  not 
appear  until  many  weeks  later  than  they  would  have  done  if  no  medicine 
had  been  taken.  Now  where  syphilis  has  been  intentionally  inoculated 
upon  healthy  persons  constitutional  effects  have  scarcely  ever  been  want- 
ing ;  and  the  same  may  be  said  of  cases  of  vaccino-syphilis  in  which  early 
mercurial  treatment  has  not  been  adopted. 

If  secondary  symptoms  occur,  mercury  renders  them  mild  and  of  brief 

duration.      Upon    this    point    also    Hutchinson    speaks    very    decidedly. 

Formerly  he  cited  instances  in  which  a  patient,  while  actually  salivated  for 

iritis  in  one  eye,  became  attacked  with  the  same  affection  in  the  other  eye, 

as  tending  to  establish  an  opposite  conclusion  ;  but  now  he  says  that  in 

such  cases  the  failure  is  probably  due  to  the  fact  that  the  "  salivation  is 

pr^nature," — ^that  is,  that  the  romedy  has  not  yet  exerted  it«  full  influence 

upon  the  rest  of  the  body,  notwithstanding  that  it  has  affected  the  gums  so 

severely.    "  The  secret  of  success  is  to  avoid  any  interruption  of  this  kind," 

and  he  insists  upon  the  fact  that  cases  in  which  the  secondary  symptoms  of 

syphilis  are  exceptionally  severe  are  almost  always  cases  in  which  mercury 

has  not  been  given. 

Mercury,  if  administered  efficiently  during  the  primary  and  secondary 
stages  of  syphilis,  will  probably  diminish  the  frequency  and  severity  of 
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tertiary  symptoms.  Here,  indeed,  it  is  and  must  be  difficult  to  obtain 
direct  proof,  for  there  are  no  certain  data  as  to  the  proportion  of  untreated 
cases  of  syphilis  which  result  in  tertiary  symptoms  ;  nor  do  we  yet  know 
to  what  extent  their  occurrence  may  depend  upon  the  severity  and  charac- 
ter of  the  secondary  symptoms.  But  there  is  at  least  a  strong  presumption 
that  if  the  drug  can  prevent  the  earlier  and  more  constant  symptonw  of 
syphilis,  it  will  not  have  less  power  over  its  more  remote  and  exceptional 
effects. 

If  these  statement*  are  correct — and  they  are  backed  by  the  mott  j 
experienced  authorities  in  this  country  and  abroad — it  is  evidently  the  ,' 
bounden  duty  of  a  medical  man  to  prescribe  mercury  to  all  patients  suffer-  » 
ing  under  primary  or  secondary  syphilis.  j 

Methods  of  administering  mercury, — ^These  are  many,  and  the  selection  ! 
of  one  or  the  other  a  matter  of  convenience,  and  sometimes  perhaps  of  t 
fashion.  Calomel  or  blue  pill  is  only  necessary  to  produce  a  rapid  effect  j 
on  iritis,  retinitis,  or  gummatous  meningitis.  Plummer's  pill  is  very  useful  j 
in  these  not  infrequent  cases. 

It  is  hard  to  believe  that  the  hypodermic  injection  of  the  bichloride  of 
mercury  has  any  advantages  which  counterbalance  its  inconvenience,  ita 
costliness,  its  pain,  and  its  tendency  to  set  up  inflammation  ;  yet  this  ia 
almost  exclusively  used  as  a  method  of  treatment  in  some  Continental 
cities,  where  patients  undergo  hundreds  and  thousands  of  intenuuscular 
injections.  Not  only  watery  solution  of  corrosive  sublimate,  but  varioof 
other  vehicles  have  been  devised  for  this  purpose,  one  of  the  most  popular 
being  an  emulsion  of  calomel  in  olive  oil.  Another  plan,  that  of  intra- 
venous  injection  of  mercurials,  is  also  advocated.  It  can  only  be  justified 
by  the  supposed  necessity  of  rapidly  combating  some  dangerous  symptoms, 
but  this  can  be  done  at  least  as  rapidly  and  far  more  safely  by  inunction. 

Mr  Hutchinson  relies  exclusively  on  one-grain  doses  of  gr^y  powder 
(Hydr.  c.  CretA),  with  a  fifth  of  a  grain  of  opium  to  prevent  diarrhoea,  taken 
as  a  pill  four,  six,  or  seven  times  a  day. 

The  inunction  of  grey  ointment  is  an  old-fashioned,  but  safe,  speedy,  and 
harmless  method  of  exhibiting  mercury.  The  only  objections  are  ita  dirti- 
I  ness  and  the  difficulty  of  concealing  the  treatment.  Another  efficient  plan 
;  is  the  calomel  vapour-bath  of  Mr  Lee.  About  fifteen  grains  may  be  vola- 
tilised by  a  spirit  lamp  over  a  water-bath,  the  apparatus  being  placed 
beneath  a  chair  on  which  the  patient  sits  naked,  and  wrapped  round  with 
blankets.     The  bath  should  last  from  fifteen  to  twenty  minutes. 

In  chronic  cases,  such  as  usually  come  before  the  physicians,  there  is  no 
better  method  than  giving  a  course  of  solution  of  the  perchloride  in  doses 
of  one  sixteenth  to  one  twelfth  of  a  grain  (33 — ^iss  of  the  Pharmacopoeia! 
solution)  three  times  a  day.  Another  preparation  which  may  often  be 
used  with  advantage  is  grey  powder,  in  doses  of  two  or  three  grains.  When 
the  gums  are  affected,  further  inconvenience  may  be  obviated  by  letting 
the  patient  at  the  same  time  take  the  chlorate  of  potass,  or  use  it  as  a 
mouth-wa«h ;  but,  as  a  rule,  it  is  not  desirable  to  mask  the  effect  of  the 
mercury  in  this  way. 

Except  during  the  cold  seasons  of  the  year  the  patient  may  go  out,  and 
continue  at  his  occupation,  while  he  is  carrying  out  a  mercurial  treatment. 
He  should  keep  early  hours,  wear  flannel,  eat  well,  and  abstain  from  stimu- 
lants. Pure  air  is  important,  and  there  are  greater  advantages  in  residence 
at  the  sea-side  than  at  Aix-la-Chapelle  or  other  Continental  spaa,  wher«,  if 
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icport  says  true,  the  real  method  of  cure  is  neither  the  baths  nor  the  waters, 
hnt  uiercury. 

The  old  practice  of  salivating  the  patient  followed  the  belief  that  the 

fOMon  of  syphilis  was  thus  eliminated.     It  is  unnecessary  and  harmful ;  but 

Ike  rule  of  giving  mercury  "  until  the  gums  are  touched  "  is  a  good  one. 

I  The  do«e  should  then  be  diminished,  so  as  to  gain  the  utmost  therapeutical 

'  Aort  of  the  physiological  effect. 

Iodides. — ^In  the  tertiary  stage,  and  particularly  when  periostitis  or 
I  ^ammata  are  present,  we  have  a  second  specific  remedy  for  lues  in  Iodide  of 
VoiUnium.  Over  the  early  macular  and  papular  eruptions  it  has  little  if 
■ay  power,  but  the  effects  of  this  drug  as  seen  in  the  treatment  of  headache 
■ad  nocturnal  ''  rheumatism/*  of  nodes  and  gmnmata,  are  among  the  most 
itriking  in  therapeutics.  Equally  marked  is  its  effect  in  gummatous 
■mingitis,  in  syphilitic  hepatitis  -('*  cirrhosis "  with  gummata),  and  in 
tertiary  lesions  of  the  testes^  bones,  joints,  and  lungs.  But  after  the  pains 
Mid  other  symptoms  of  a  gumma  have  been  removed  by  its  use,  the  patient 
should  undergo  a  prolonged  course  of  perchloride  or  biniodide  of  mercury. 
With  regard  to  the  dose  of  iodide  there  has  been  much  difference  of 
opinion.  Of  late  it  has  become  the  general  practice  to  give  from  ten  to 
fifteen  grains  three  times  a  day.  It  is  be«t  prescribed  with  aromatic  spirit 
of  ammonia,  but  some  persons  take  it  more  readily  in  milk.  When  the 
iodide  of  potassium  produces  unpleasant  symptoms,  they  may  sometimeR 
G^  avoided  by  substituting  the  sodium  salt;  and  some  patients  appear  to 
benefit  by  this  remarkably.  Very  frequent  small  doses  (four  or  five  grains 
erery  or  every  other  hour)  is  probably  the  best  way  of  giving  either  of  the 
iodides  when  it  is  important  to  bring  the  patient  rapidly  under  the  in- 
ineDCse  of  the  remedy. 

Iodide  of  potassium  exerts  so  marked  an  influence  over  the  symptoms 
that  the  patient  will  persevere  with  it  for  years.  In  such  cases  it  is  gene- 
mUy  desirable  to  interrupt  its  use  from  time  to  time ;  and  important  ser- 
vices are  then  rendered  by  the  Chlorate  of  Potass.  Obstinate  forms  of 
cutaneous  eruption  may  be  removed  by  this  salt,  given  in  doses  of  ten 
grains  three  times  daily.  Another  medicine  prescribed  in  the  chronic 
drscrasia  of  lues  is  Sarsaparilla.  The  fluid  extract  given  in  full  doses  is 
■ometimes  followed  by  incontestable  results.  Guaiacum,  which  three  cen- 
tinies  a^>  had  so  high  a  reputation  as  a  sudorific  remedy  in  syphilis,  has 
now  completely  lost  it. 

The  success  of  what  is  called  "  serum-therapy  "  in  the  case  of  diph- 
theria^ and  ita  hoped-for  success  in  other  infectious  diseases,  has  led  to 
repeated  attempts  to  cure  syphilis  by  injection  into  the  veins  or  the  sub- 
cutaneous l3rmph-spaces  of  serum  derived  from  an  immune  animal.  Inas-  ' 
much  aa  none  of  the  domestic  animals  are  susceptible  to  syphilitic  con- 
tagion, there  would  seem  to  be  no  difficulty  in  finding  antitoxic  serum.  HoU- 
mann  in  1890  appears  to  have  made  the  first  trial  of  this  method,  and 
reported  complete  failure  after  careful  and  repeated  trials.  The  attempt 
hfts  been  renewed  with  lamb's  and  calf  s  serum  by  Tomraasoli,  Foumier, 
Cotterell,  Valentine  Mott,  and  Neumann.  Some  cases,  more  or  less  favour- 
able, were  reported,  but  on  the  whole  the  treatment  has  been  found  useless 
against  the  disease,  and  injurious  by  producing  urticaria,  erythema,  and 
hrmphatio  inflammation  (see  the  candid  account  given  in  Hericr^urt's  *  S6ro- 
therapie,*  pp.  46 — 53). 

It   is  sometimes  well  to  apply  remedies  directly  to  the  eruptions  of 
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syphilis;  local  tertiary  affections  rapidly  subside  when  they  are  coTertd  y 
with  diluted  mercurial  ointment,  and  calomel  should  always  be  dusted  upos  / 
"  mucous  patches  "  (t.  e,  flat  or  moist  condylomata).  Iodoform  ointHMBt  i- 
(588 — 3j)  is  the  best  application  to  fbul  and  sloughing  sores,  and  tbi- 
phagedsenic  ulceration  which  is  still  sometimes  seen  is  suocesafuUy  treatil 
by  full  doses  of  opium,  with  porter  or  spirits  internally,  and  bark,  quiniici 
or  sarsa^Hurilla. 

In  the  sequelae  which  follow  syphilis,  but  are  not  themselveB  syphilitic^ 
in  aneurysm  and  endarteritis,  in  tabes,  and  general  paralysis  of  the  inaam, 
it  is  doubtful  whether  iodides  are  of  any  service,  and  even  mercury  hii 
only  occasional  and  doubtful  success. 

CoNOBNTTAL  Stphius. — ^Whcu  lues,  instead  of  being  acquired  by  dinet  \ 
infection,  is  transmitted  to  the  patient  from  one  or  both  parents,  it  difhn  ^ 
in  some  respects  from  ordinary  syphilis  in  its  symptoms,  and  is  of  ooum 
without  a  primary  stage.     Some  writers  prefer  to  call  it  "  hereditary "  «  ' 
''  inherited,''  because  it  does  not  show  itself  by  wdl-marked  symptoma  unti 
some  weeks  after  birth.     But  the  bones  in  the  foetus,  the  skin,  and  (he 
placenta,  are  often  affected  by  syphilis,  and  there  is  no  doubt  that  ike 
malady  is  present  not  only  at  but  before  birth.     The  term  hereditaiy 
is  better  reserved  for  diseases  such  as  gout  and  phthisis,  which  begin  at  a 
later  age,  usually  many  yean  after  birth,  whereas  a*child*ia  syphilitic  while  • 
still  in  the  womb. 

The  case  of  congenital  syphilis  does  not,  it  may  be  observed,  raise  the 
difficult  question  whether  acquired  peculiarities  are  transmitted.  For 
syphilis  is  not,  like  scars  or  supernumerary  fingers,  a  structural  variatiim; 
nor  is  it,  like  grey  hair  or  gout,  the  result  of  a  supposed  transmitted  tes- 
dency ;  it  is  a  poison  which  is  directly  conveyed  by  a  process  of  infectioa 
from  the  parent  to  the  sperm-cell  or  the  ovum. 

Paternal  and  maternal  inheritance. — ^It  was  once  thought  that  infecticm 
can  only  come  to  the  foetus  in  utero  from  the  mother.  But  it  is  now  aaosr- 
tained  that  the  mother  of  a  syphilitic  child  often  shows  no  sign  of  tlie 
disease,  and  it  is  now  admitted  that  the  semen  may  convey  syphilis  directly 
to  the  ovum.  A  man  may  transmit  the  disease  to  his  children,  although 
he  may  not  marry  until  long  after  the  disappearance  of  secondary  sym- 
ptoms; but  such  oases  are  rare  and  ezceptionaL  If  consulted  about  the 
propriety  of  mairiage  by  a  patient  who  haa  had  syphilis,  one  should 
perhaps  never  declare  it  to  be  impossible  for  the  offspring  to  be  tainted : 
until  two  years  have  passed  after  the  complete  subsidence  of  the  secondaiy 
symptoms  of  the  disease  marriage  must  be  altogether  forbidden,  but  after 
that  interval  it  may  be  allowed ;  for  lapse  of  time,  as  a  rule^  quickly  dimia- 
^  ishes  the  risk.  Hence  each  succeeding  child  of  the  same  parents  is  laM 
likely  to  suffer  than  the  previous  one ;  sooner  or  later  the  taint  wears  out, 
and  the  children  subsequently  bom  remain  free.  Sometimes,  however,  one 
infant  may  escape,  notwithstanding  that  those  younger  are  attadied.  There 
are  modifying  circumstances  which  may  cause  the  later  children  of  a  mar- 
riage to  suffer  more  than  the  earlier,  even  when  the  syphilis  had  been  oon- 
tracted  long  previously.  A  healthy  woman,  impregnated  by  a  syphilitic 
husband,  gradually  becomes  herself  syphilitic  without  ever  having  suffered 
from  a  primary  lesion,  and  thus  forms  a  second  source  of  infection  for  her 
future  children. 

The  full  extent  and  subtlety  of  the  contamination  which  affects  the 


CONGBNITAL   SYPHILIS  355 

mother  of  a  syphilitic  child  were  discovered  by  Colles,  of  Dublin,  in  1837. 
As  mentioned  above  (p.  348),  he  laid  down  the  remarkable  law  which  now 
bears  his  name,  that  *'  a  newly  bom  child,  even  although  it  may  have 
symptoms  in  the  mouth,  never  causes  ulceration  of  the  breast  which  it 
»uoks  if  it  be  its  mother  who  suckles  it,  though  it  is  still  capable  of  infect- 
ing a  strange  nurse."  In  other  words,  although  the  mother  may  have 
shown  no  sign  of  syphilis,  she  has  yet  undergone  a  modification  of  the 
disease,  bearing  somewhat  the  same  relation  to  the  ordinary  form  that 
vaccinia  does  to  smallpox,  and  no  less  protective  in  its  action.  The  choc  f 
en  retour  (as  French  writers  have  termed  the  infection  of  a  woman  through  | 
her  foetus)  is  not,  however,  always  unattended  with  symptoms.* 

EffecU  on  the  ovum, — The  results  of  syphilitic  infection  on  the  foetus 
vary  greatly.  Often  it  dies  in  utero,  and  is  thrown  off  after  an  interval 
more  or  less  decomposed,  with  its  cuticle  peeling  in  large  flakes  from 
maceration  in  the  dark  and  foetid  liquor  amnii.  Thus  repeated  abortions 
and  miscarriages  afford  valuable  indications  of  a  syphilitic  taint.  f 

The  existence  of  a  specific  lesion  of  the  placenta  had  long  been  sus- 
pected ;  and  in  1863  Dr  Wilks  cited  in  the  '  Guy's  Hospital  Reports '  some 
cases  observed  by  Mr  Wilkinson  King,  in  which  the  chorion  had  been  found 
thickened  and  the  amnion  lined  by  a  false  membrane,  as  the  result,  it  was 
supposed,  of  syphilis ;  in  almost  every  instance  abortion  had  taken  place 
At  the  third  month.  Virchow  afterwards  described  syphilitic  disease  of 
the  decidua  and  the  maternal  part  of  the  placenta.  Most  of  the  hard  yellow 
masses  in  the  placenta  supposed  to  be  gummata  have  been  mere  residues 
of  accidental  haemorrhages.  But  gummata  spreading  from  the  maternal 
into  the  foetal  part  of  the  placenta  have  been  recorded,  t 

Effects  at  birth, — ^As  a  rule,  a  child  infected  with  syphilis   has    no   ex- 1 
temal  symptoms  of  the  disease  when  it  is  first  bom  at  full  time. 

One  exception  is  a  bullous  eruption,  which  is  known  as  pemphigus 
neonatorum y  and  which  may  either  be  present  at  birth  or  come  out  a  few 
days  later. J  The  btdlte  are  flaccid,  and  contain  opaque  serum  or  pus  ; 
they  are  mo«t  often  seen  on  the  soles  of  the  feet  and  the  palms  of  the 
hands.     This  eruption  generally  proves  fatal. 

The  thymus  has  been  found  in  a  state  of  suppuration  by  Dubois  ;  there 

was  no  abscess,  but  the  organ  when  squeezed  emitted  drops  of  yellowish 

.  pus,  easily  distinguishable  from  the  opaline  liquid  which  it  may  contain 

when  in  a  normal  state.     Another  morbid  condition,  first  pointed  out  by 

Depatd  as  occurring  in  the  bodies  of  syphilitic  children,  consists  in  the 

*  On  this  subject  the  reader  it  referred  to  Dr  George  Ogilvie's  valuable  papers  on 
"  Immnnity  in  Congenital  Syphilis,"  in  the  *  British  Jonrnal  of  Dermatology  '  for  1899, 
pp.  45  and  49. 

t  Frinkel,  of  Breslan,  in  the  '  Archiv  fur  Gynakologie  '  for  1873  recorded  a  series  of 
iBveatigations  on  this  subject.  In  sixteen  cases  he  discovered  a  peculiHr  affection  of  the 
villi*  t.  0.  of  the  ovum  as  distinct  from  the  mother.  The  lesion  consists  in  a  dense  growth 
of  round*  or  spindlo-oells  in  the  substance  of  the  villi,  attended  with  destruction  of 
tb«r  VBScnliir  loops,  and  ending  in  fatty  degeneration.  Villi  so  altered  are  swollen  and 
opaque,  and  have  irregular  outlines  and  bulbous  extremities.  Sometimes  the  whole  placenta 
is  nniformly  affected ;  it  is  then  remarkably  large  and  heavy  (even  to  the  weight  of  two 
pounds),  close,  tough,  and  of  a  pale  g^yish-yellow  colour.  In  other  instances  only  parts 
are  diieued — opaque  wedge-shaped  masses,  surrounded  by  zones  of  congestion.  Once 
Frinkel  found  that  the  cdl-growth  had  extended  from  the  villi  into  the  maternal  part  of 
the  organ.  Premature  expulsion  of  the  foetus  usually  took  place  at  varying  periods  from 
the  aizth  month  onwards.---0.  H.  F. 

X  As  early  as  1851  there  was  a  discussion  upon  this  affection  in  the  Academy  of 
Medicine  at  Paris ;  Paul  Dubois  declared  that  it  was  syphilitic,  while  Cazeaux  maintained 
ibeeontnry. 


356  SYPHILIS 

presence  of  yellowish-grey  indurated  nodules  in  the  lungify  softening  in  theij 
centres  into  cavities. 

Again,  a  peculiar  change  in  the  liver  has  been  frequently  recorded  in 
cases  of  congenital  syphilis,  by  Gubler,  by  Wilks,  and  by  Lancereaui :  the 
organ  is  not  only  enlarged,  hard,  and  elastic,  but  it«  cut  surface  shows  « 
number  of  small,  white,  opaque  grains  on  a  uniform  yellowish  grouniL 
This  is  a  diffuse  intra-lobular  cirrhosis. 

The  82)leen  is  often  larger  and  firmer  than  usual,  and  acute  peritonitii, 
or  pleurisy,  or  meningitis  has  sometimes  been  found  to  be  the  cause  of 
death  in  a  new-bom  syphilitic  infant. 

In  many  cases  of  congenital  lues  there  is  found  after  death  a  peculiar 
condition  of  the  bones.  This  affection,  first  described  by  Wegner,  of  Berlin, 
in  *  Virchow's  Archiv '  for  1870,  but  independently  olwerved  by  a  French 
physician.  Parrot,  seems  to  begin  early  in  life.  As  in  rickets,  it8  chief 
seat  is  at  the  meeting  lines  between  the  shafts  of  the  long  bones  and  their 
epiphysial  cartilages,  and,  in  the  case  of  the  ribs,  between  them  and  the 
cartilages  which  tip  them.  The  meeting  lines  in  question  become  mudi 
thicker  than  natural,  uneven,  and  irregular.  But  here  the  resemblance 
ceases.  There  is  in  syphilis  little  increase  of  the  normal  '  zone  of  pro- 
liferation," whereas  the  "  zone  of  incrustation  of  cartilage "  is  ^rreathr 
exaggerated.  It  forms  a  thick  layer,  dense  and  homogeneous,  but  friable, 
white,  and  opaque,  like  mortar  ;  long  processes  project  from  it  into  thft 
substance  of  the  cartilage  beyond.  As  the  affection  advances,  this  layer 
becomefi  separated  from  the  shaft  by  a  soft  greyish-red  or  yellowiA 
material,  consisting  of  granulation  tissue,  which  may  shade  off  into  pua. 
Another  feature  is  the  formation  of  new  bone  round  the  shaft  in  the  neigib 
bourhood  of  the  epiphysis. 

Wegner  terras  this  lesion  a  "  syphilitic  osteochondritis."     It  is  widel 
diffused  throughout  the  body,  but  it  is  said  to  be  always  most  mark.« 
where  the  growth  of  osseous  tissue  is  naturally  most  active ;  and  what 
interesting  is  that  precisely  the  same  distribution  is  stated  to  obtain  in  fc1 
case  of  rickets.     Thus  the  lower  end  of  the  femur  is  the  favourite  seat 
both  diseases,  while  the  corresponding  part  of  the  humerus  is  least  oft 
affected  by  either.     Parrot,  however,  says  that  in  syphilis  the  new  bon^- 
most  abundant  just  where  the'^other  changes  are  least  developed :  and  t  1 
corresponds  exactly  with  a  remark  long  ago  made  by  Hutchinson  to  fc 
effect  that  periostitis  in  congenital  syphilis  is  more  often  met  with  ym. 
above  the  elbow-joint  than  anywhere  else. 

In  a  few  exceptional  instances,  when  an  infant  infected  with  syphiliis- 
bom  alive,  the  soft  material  between  the  shafts  of  the  long  bones  and  tbk  < 
epiphyses  increases  to  such  an  extent  as  to  detach  them  from  one  anotlM. 
and  form  fluctuating  purulent  swellings  beneath  the  periosteum.  Ther^ 
then  complete  loss  of  power  in  the  limbs,  attended  with  so  little  pain  fB 
it  has  actually  been  mistaken  for  paralysis.  The  child's  hands  are  descrifc 
by  Parrot  as  lying  pronated  by  its  side ;  its  legs  are  extended,  and  wfa 
it  is  lifted  up  they  hang  helpless  and  swing  to  and  fro.  After  death  alum  * 
all  the  principal  epiphyses  may  be  found  separated  from  their  shafts. 

Cases  of  this  severe  kind  are  easily  recognised,  but  it  is  otherwise  vc 
the  ordinary  form  of  the  disease,  in  which  there  is  seldom  sufficient 
largement  of  the  ends  of  the  bones  to  justify  a  positive  diagnosis,  at  1^ 
in  very  young  infant*.     Indeed,  Kobner  has  shown  that  even  after  de-  : 
the  microscope  is  often  required  to  discover  the  lesion. 
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These  lesions  of  congenital  syphilis  are  to  be  carefully  distinguished 
farom  those  of  Rickets,  as  will  be  explained  in  a  subsequent  chapter  on  that 
disease. 

E  If  ecu  after  birth, — The  symptoms  of  congenital  syphilis  first  show 
themselTes  towards  the  end  of  the  first  month  after  birth  or  in  the  course 
of  the  second  month,  rarely  after  the  end  of  the  third  month,  but  some- 
times when  the  child  is  a  year  old. 

The  earliest  is  usually  fiasal  catarrh,  producing  what  is  called  '*  the 
nuffles."  The  nostrils  discharge  a  fluid,  at  first  thin  and  serous,  but  after- 
wards viscid,  so  that  it  dries  up  and  obstructs  the  passage  of  air.  The 
diild  is  no  longer  able  to  breathe  while  it  is  at  the  breast ;  it  takes  the 
lipple  into  the  mouth  only  to  drop  it  again,  and  thus,  as  Diday  showed,  it 
biU  to  get  enough  food,  and  rapidly  loses  flesh.  Indeed,  as  a  rule, 
ifphiUtic  infants  are  from  the  first  pale  and  wasted,  or  soon  become  so; 
tkr  have  a  dull,  sallow,  wrinkled  skin,  and  "  look  like  little  old  men." 

^ioon  after  the  catarrh  there  appears  an  eruption.     Its  favourite  seats 

tn  the  face  and  the  nates,  but  it  may  cover  the  whole  of  the  body  and 

limU.    It  consists  of  maculse,  blotches,  or  flat  papules,  usually  brownish 

ir  copper-coloured.     It  is  sometimes  difficult  to  distinguish  between  syphilis 

nd  the  effects  of  the  nurse's  negligence  in  keeping  the  parts  about  the 

am  clean,  or  in  drying  them  sufficiently  after  washing.     But  the  red  blush 

produced  by  mere  irritation   is  ill-defined  and  fades  away  at  the  edge, 

f&ereas  at  the  margin  of  a  specific  rash  there  are  seen  isolated,  sharply 

evtlined  blotches.     The  inflamed  surface,  moreover,  is  uniform  and  bright 

rtd  in    ordinary   dermatitis ;    it    is    patchy    and    yellowish    or    brownish 

f* coppery")  in  congenital  syphilis.     The  papules  may  have  smooth  and 

riaied  surfaces,  or  they  may  be  dry,  raised  here  and  there  into  flaccid 

bulbe,  or  superficially  ulcerated.      At   the   angles  of  the  mouth,   in  the 

Mds  of  the   neck   or   of   the  groins,    or   round   the   anus,    the   papules 

>fteD  become  covered  with  a  moist  opaque  layer,  and  form  flat  condylo- 

msta.     These  '*  mucous  patches  '*  are  seldom  seen  in  children   less  than 

aight  or  ten  months  old.     Sometimes  the  eruption  takes  a  pustular  form, 

umI  a  great  part  of  the  body  may  be  covered  with  scabs. 

Ulcerative  stomatitis  is  often  present.  It  may  involve  the  gums  and 
dental  sacs  ;  Hutchinson  has  seen  it  lead  to  necrosis  and  exfoliation  of  the 
alveoli.  The  mucous  membrane  of  the  nose  may  likewise  ulcerate  and 
diicharge  a  sanious  fluid,  and  this  may  lead  to  perforation  of  the  septmu. 

Iritis  is  rather  rare  at  an  early  stage.  It  is  usually  seen  at  about 
thfi  age  of  five  weeks.  Whether  limited  to  one  eye  or  not,  it  is  marked 
by  irregularity  of  the  pupil,  alteration  of  colour  in  the  iris,  and  the  exuda- 
tk«  of  white,  yellow,  or  red  lymph.  It  must  be  carefully  looked  for,  as 
the  cornea  is  generally  clear. 

Congenital  lues  is  either  cured  by  treatment  or  subsides  of  itself  about 
the  end  of  the  first  year,  and  it  is  rare  for  cutaneous  eruptions  to  recur. 
Eat  affections  of  the  bones  and  joints  may  supervene,  and  are  particularly 
ipt  to  develop  about  the  time  of  puberty. 

huttr  efects, — Periostitis  is  the  most  frequent  symptom  between  the 
duld'i  third  and  twelfth  years.  Hutchinson  says  that  the  bone  most  often 
afected  by  nodes  is  the  humerus  at  its  lower  end,  and  that  they  often  reach 
8ikA  a  size  as  to  impair  the  movements  of  the  elbow-joint.  A  girl  of  eight  or 
ten  years  old  once  came  to  Guy's  Hospital  with  large  ulcerating  rupial 
Aifciies,  covered  with  thick  brown  crusts,  on  her  trunk  and  limbs.     Under 
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iodide  of  pottissium  they  healed  with  marvellous  rapidity,  but  she  retiinnfd 
with  extensive  perioftteal  ewellings  upon  the  tibia  and  ulna,  and  it  was  twi» 
or  three  years  before  she  was  tinally  cured.  At  the  Evelina  Hospital 
a  girl  of  about  the  same  ag^  had  a  sloughing  ulcer  which  defttroyed 
the  soft  palate,  and  also  great  enlargement  of  the  metacarpal  bonea  of  one 
hand.  Hutchinson  cites  the  case  of  a  boy  aged  eight,  almoi^t  the  whole  of 
whose  calvaria  was  involved  in  disease  at  first  regarded  as  **  strumous."  but 
which  proved  to  be  syphilitic  ;  he  was  the  son  of  a  clergyman,  but  bis 
mother  had  contracted  the  disease  from  a  former  husband,  an  officer  in  the 
army*  Xodular  swellings,  doubtless  gummata,  in  syphilitic  children's  testes 
have  once  or  twice  been  found  at  Guy's  Hospital  after  death.  Lardaceous 
disease,  as  the  re^sult  of  congenital  syphilis,  is  extremely  rare.  Br  Hmle 
Whit-e  records  one  case  in  a  child  of  seven,  affecting  the  liver*  spleen,  and 
kidneys  ('  Path.  Trans.,'  1888,  p.  444). 

The  most  interesting  of  the  later  effect*  of  the  hereditary'  disease  differ 

altogether  from   those  of   acquired    syiihiUs.     Their  discovery   is   due  ta 

the  patience  and  acumen  of  Mr  Hutchinson,   to  whose  masterly  account 

'  little   ha«   been   added   b}^   any   writers   but    himself.     One    pec«iliarity   if 

I  that   on   each   side  of   the   forehead   the   frontaf  rTtiinence   is    protiihrrant 

I  Another  is  the  presence  of  four  eminences  on  the  bones  forming  the  **ide* 
of  the  anterior  fontanelle  ;  from  their  reseiiiblunGe  to  the  buttocks,  Parrol 
has  called  such  a  calvaria  **  natiform/'* 

The  other  signs  of  congenita.1  syphilis  established  by  Hutehinaon  are 

j  more  distinctive.  One  is  a  sunken  bridgt  of  the  fttjae ;  another,  the 
presence  of  radiating  linear  c'tcatriees  at  the  angles  of  the  mouth :  and  » 
third  is  a  thick  and  sallow  condition  of  the  skin,  the  hair  being  ec4iiity« 

,'  and  the  nails  apt  to  break. 

Most  characteristic  of  all  is  a  peculiar  change  in  certaiD  of  the  per^ 
manent  teeth,  and  particularly  in  the  central  upper  incisnrs  of  the  pe«*- 
manent  set,  the  *'  test-teeth."  Not  only  are  they  much  smaller  than  usuaL 
but  they  are  *'  notched  ''  and  ''  pegged  :  "  that  is,  they  present  a  single 
deep  crescentic  excavation  of  their  free  edge,  and  a  gradual  Lxmvergence  <«f 
their  sides  towards  this  edge.  It  is  supposed  that  this  alteration  in 
their  form  is  the  result  of  their  having  been  disturbed  in  the^ir  growth 
by  specific  stomatitis  during  infancy.     Similar  changes  may   sometime* 

'  be  observed  in  the  case  of  the  other  incisors.  It  is  important  U*  tiotf 
that    the   single   deep    notch    is    alone    indicative   of   syj^hilis :    horizontal 

I  grooves  on    the   surface,    and    numerous    small    notches   in    the    edge,   an? 

l'  common  enough  in  persons  who  are  altogether  free  from  any  congenital 
taint*  It  is,  moreover,  certain  that  the  defect*  of  the  toeth  due  to  mervunal 
salivation  during  dentition  is  quite  distinct  from  that  of  syphilis.  The 
milk-teeth  are  un attacked  by  cxmgenital  lues. 

The  appearances  just  described  enabled  Hutchinson  to  identify  m 
syphilitic  ac  affection  of  the  eye,  the  real  nature  of  which  had  not  prevumsJv 
been  suspected,  and  which  was  known  as  "  strumous  oomeitis/*  There 
can  be  no  doubt  that  the  ugly  form/'  of  scrofula  (struma V  described 
by  Watson  and  other  writers  was  for  the  most  part  syphilitic,  just  as  tbf 
*'  pretty  form  "  was  tuberculous.  Interstitial  keratitis,  as  it  is  now*  called, 
occurs  chiefly  in  children  between  eight  and  fifteen  years  old,  but  soowf- 

^  He  «l»o  clalmft  for  eongcitltiil  i^^pliilis  tbe  alfection  known  %m  Craniotab«i,  vrbieU  Ik* 
bitberto  been  deemed  ntcbitic.  But  this  U  more  tSiAii  doubtfal.  See  oa  tUta  aad  oilier 
)Kiiiitft  FoamiLT'*  *  l*»  Svphilis  hereditaire  tardive,'  1830. 
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in  adults  up  to  the  age  of  twenty-five  or  twenty-six.     It  is  more 

oiMBimon  in  girU  than  in  boys.     It  seldom  remains  limited  to  one  eye,  but 

eommonly  attacks  both  in  succession  at  an  interval  of  a  few  weeks.     It 

bogint  as  a  dotted  haziness  near  the  centre  of  the  cornea,  which  spreads 

until  almost  the  whole  of  it  is  opaque,  like  groimd  glass.     The  patient  often 

osmplains  but  little  of  intolerance  of  light,  and  there  is  not  often  much 

eongestion  of  the  conjunctiva  or  sclerotic  at  first.     Ulceration  never  occurs, 

but  at  a  certain  stage  the  cornea  may  become  so  vascular  as  to  be  uniformly 

ftnk  or  salmon-coloured.     When  the  affection  is  at  its  worst,  vision  is  often 

reduced  to  a  bare  perception  of  light ;  but  in  the  course  of  a  year  or  eigh- 

twa  months  surprising  improvement  takes   place.     The   opacity   slowly 

detre  up,  until  perhaps  only  a  few  hazy  patches  remain ;  and  the  patient's 

Tifi<m  may  ultimately  be  little  impaired.     Sometimes  iritis  occurs  as  a  com- 

|£ofttion,  or  choroido-retinitis. 

Another  morbid  condition  occasionally  seen  in  the  subjects  of  congenital 
i^lis  is  deafness^  apparently  from  some  disease  of  the  deeper  parts  of 
both  ears.     It  belongs  to  the  same  age  as  interstitial  keratitis,  and  with  I 
that  affection  of  the  eyes  and  the  notched  incisors  makes  up  what  Con-  I 
tioeotal  writers  call  the  Hutchinsonian  triad. 

It  is  worthy  of  remark  that  not  only  are  these  sjrmptoms  peculiar  to 
(le  congenital  form  of  the  disease,  but  that  some  of  the  common  effects 
of  loquired  syphilis  in  its  later  stages  are  absent,  or  very  rare,  when  it  is 
hereditary,   particularly  lesions   of  the   testes,   of  the   liver,   and   of   the  1 
arteries.     Interstitial  keratitis  is  very  rare  in  acquired  syphilis. 

Transference  from  the  child. — Although,  in  accordance  with  Colles's 
law,  a  child  suffering  imder  congenital  syphilis  is  incnpable  of  infecting  its 
mother,  it  may  give  the  disease  to  any  other  woman  who  suckles  it.     Diday 
records  cases  in  which  women  advanced  in  years  appear  to  have  contracted 
syphilis  by  kissing  such  infants  ;  and  the  use  of  a  spoon  that  had  previously 
l>Mi  employed  in  feeding  them  has  been  followed  by  the  same  terrible 
remit.     Probably  the  source  of  the  virus  is  always  the  secretion  of  an 
aker  on  the  lips  or  in  the  mouth.     The  primary  lesion  on  the  nipple  of  a 
nune  is  described  by  Diday  as  a  small  red  desquamating  papule.     When 
ooce  infected,  the  wet-nurse  in  her  turn  may  convey  the  disease  to  other 
inftnts.     That  the  milk  is  not  the  vehicle  of  the  poison  is  shown  by  an  I 
obiervation  of  the  late  Mr  Henry  Lee's.     A  woman,  who  was  nursing  a ' 
•yphilitic  child,  acquired  an  ulcer  on  that  breast,  and  afterwards  an  erup- 
tion; but  her  own  infant,  for  whom  she  reserved  the  other  breast,  went  on 
lacking  for  six  weeks  and  remained  healthy. 

Syphilis  contracted  by  an  infant  from  a  wet-nurse  does  not  appear  to 
differ  in  its  symptoms  from  the  inherited  form  of  the  disease. 

Protection. — Is  a  subject  of  congenital  syphilis  less  liable  than  others 
to  acquire  the  disease  later  on  in  life?  Hutchinson  has  recorded  instances 
in  which  chancres  have  been  contracted  under  such  circumstances,  and  one 
in  which  constitutional  symptoms  occurred  ;  and  his  opinion  is  that  the  fact 
of  a  patient's  parents  having  had  syphilis  renders  the  acquired  disease 
oiilder,  but  does  not  altogether  prevent  it.  The  writer  saw  repeatedly  a 
patient  with  obvious  signs  of  congenital  lues,  who  was  also  the  subject  of 
the  acquired  disease,  with  secondaries  and  subsequent  nodes. 

Trammission. — Is  it  possible  for  the  taint  to  be  handed  down  to  a 
third  generation?  Hutchinson  has  repeatedly  had  opportunities  of 
exAfflining    the    children    of    persons    who    were    undoubtedly    the    sub- 
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jects  of  congenital  syphilis,  and  with  one  exception  they  appeiured  to  be 
healthy. 

Treatmrnt. — Congenital  syphilis  seldom  proves  directly  fatal  if  the 
infected  foetus  is  bom  alive  and  survives  the  first  week  of  extra-uterine  life. 
In  mild  cases  the  eruption  may  subside  in  a  few  weeks  without  treatment : 
and  in  others  specific  treatment  is  very  successful.  The  powder  of  mercuir 
and  chalk  should  be  prescribed  in  doses  of  a  grain  or  two  grains,  two  or 
three  times  a  day,  according  to  the  age  of  the  infant ;  a  minute  quantity 
of  Dover's  powder  or  of  carbonate  of  soda  may  be  given  with  it,  according 
to  circumstances.  Or  the  diluted  mercurial  ointment  may  be  used  exter- 
nally :  it  may  be  applied  on  a  flannel  band  sewn  round  the  knee,  as  Sir 
Benjamin  Brodie  recommended ;  or  ten  grains  of  it  may  be  rubbed  into  the 
child's  armpits  once  a  day.  Mucous  patches  about  the  anus  should  be 
dusted  over  with  calomel. 

In  the  later  forms  of  congenital  lues,  mercury  and  potassic  iodide  are  to 
be  used  as  in  the  acquired  disease  ;  that  they  are  no  less  eiiicactous  the 
following  case  serves  to  show. 

A  girl  of  twelve  or  thirteen  was  once  brought  to  the  writer  by  her  mother  with  a  guniiuu 
of  one  leg,  which  had  sloughed  and  formed  a  cachectic  though  almost  painless  nicer.  There 
were  other  signs  of  congenital  lues,  and  iodide  of  por^tssinm  was  prescribed  with  the  pre- 
diction that  great  improvement  would  be  seen  in  a  week.  On  the  patient's  next  appearaaee, 
however,  the  sore  was  much  worse.  An  increased  dose  of  the  remedy  was  ordered,  hot  at 
the  end  of  the  second  week  the  disease  had  gone  on  increasing,  and  the  leg  looked  more 
threatening.  Tlie  mother  was  then  cro^i^-examined,  and  at  last  confessed  that  the  patieot 
had  not  taken  a  single  dose  of  the  medicine.  She  wa^  threatened  with  the  possible  Iom 
of  her  leg.  and  her  mother  made  ht- r  take  the  iodide.  At  the  end  of  a  week  the  nicer  was 
healing,  and  very  speedily  the  girl  was  well. 
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''AH  these  facts  tpeak,  ut  it  appears  to  me,  so  eloquently  and  decisively  for  the  infections 
Mtnreof  Taberculosis,  that  we  are  not  shaken  in  this  conviction  by  the  direct  deinonstra- 
tioBof  the  tuberculous  virus  being  up  to  the  present  time  an  unsolved  problem." 

COHNHEIM.  1881. 

Tkei/ry  of  tnbtrculosis — Anatomy  and  histology  of  tuleicle :  viewi  of  Laennec, 
Bayle,  and  Louis :  of  Virclww,  Schuppel,  and  Ziegler — Caseous  and  fibi'ous 
trafisformaiions  of  tubercle — Tubercle  a  specific  infective  disease — KocKs 
iubercU  bacillus — Transference  of  tubercle — Tuberculosis  in  animals: 
Perlmcht — Predisposing  causes — Invasion  and  spead  of  tuheide  in  the 
hodjf — J  cute  tuberculosis — Vaneties  of  chronic  tuberculosis:  phthisis  puU 
mnum,  laryngisy  et  ilei ;  tuberculous  inflammution  of  serous  membranes  ; 
genito-renal  tubercuhms  ;  adrenal  tvhercXe  ;  tuberculosis  of  the  lymph  glands 
and  spleen ;  tuberculous  disease  of  bones  and  joints :  multiple  tuberde 
(jenerally — Concluding  summary. 

Definition, — A  specific  infective  disease,  accompanied  by  fever,  and  due 
to  the  entrance  of  an  ascertained  microbe ;  running  a  prolonged  course,  and 
Taryinp  in  its  symptoms  as  it  affects  different  organs. 

General  pathology. — Tuberculosis  is  one  of  the  most  important  diseases, 
for  under  various  forms  and  with  very  different  local  characters  it  affects 
slmost  every  organ  of  the  body.  It  must  now  be  included  in  the  exten- 
sive group  oif  specific  infective  fevers.  Like  syphilis,  it  usually  comes 
before  us  as  a  chronic  malady,  and  under  one  of  its  local  manifestations. 
It  differs  widely  in  its  clinical  aspect  from  the  continued  fevers  and  exan- 
thema: but,  as  in  the  case  of  syphilis,  it  is  of  practical  as  well  as  of 
scientific  importance  to  recognise  its  unity  and  its  essential  likeness  to 
other  bacterial  infections. 

The  presence  of  the  infecting  virus  is  so  wide-spread  that  it  is  absent 
in  very  few  parts  of  the  world,  but  susceptibility  to  it  is  happily  far  less 
common :  hence  the  predisposing  or  resisting  conditions  are  much  more 
important  in  this  than  in  any  other  infective  disease.  The  healthiest 
organisms  appear  to  have  scarcely  any  power  of  resisting  the  invasion  of 
smallpox,  of  syphilis,  or  of  plague,  but  many  are  exposed  to  scarlatina  who 
do  not  take  it ;  and  this  power  of  resistance  is  far  more  common  in  the 
case  of  tubercle. 

When  the  specific  bacillus  has  gained  an  entrance  it  is  at  first  only 
active  locally,  but  it  is  always  liable  to  spread  further  by  direct  contact, 
by  the  lympb^^i^  r***-***^-^!-    nr  hy  the  blood-current ;    and  the  infection 
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involves  transference  and  multiplication  of  the  microbes  themaelven,  not 
merely  of  their  chemical  products,  a«  in  Diphtheria  and  Tetanus.  The 
infection  of  the  lymph,  blood,  and  tissues  is  less  rapid,  and  usuallj  lets 
complete,  than  in  the  typical  specific  fevers.  There  is  a  combination  of 
local  granuloma  growth  (the  tubercles)  with  general  febrile  disturbance 
(so-called  hectic  fever),  tne  former  due  to  the  bacilli,  the  latter  to  the 
toxines  they  secrete.  In  this  respect  tuberculosis  forms  one  of  a  series  of 
f  infective  maladies  which  show  gradations  from  purely  general  to  purely 
local  symptoms :   typhus — enter ica — syphilis — tubercle — ^leprosy — lupus. 

So  remarkable  are  the  affinities  of  tubercle  to  specific  fevers  that  Cohn- 
heim  predicted  that  one  day  phthisis  and  other  tuberculous  maladies  would 
be  regarded  as  due  to  a  specific  contagium  ;  as  shown  by  the  passage  at  the 
head  of  this  chapter  from  his  '  Vorlesungen  li.  allg.  Pathologie '  (Bd.  ii, 
S.  709—712).  This  prediction  was  fulfilled  by  Koch's  discovery  of  the 
bacillus  of  tubercle  in  the  following  year  (1882). 

We  must  not,  however,  commit  the  error  of  ascribing  all  the  symptoms 
and  morbid  changes  of  tuberculous  diseases  to  the  direct  efiPect  of  the 
microbe  or  its  secretions.  Because  these  diseases  are  due  to  a  specific  in- 
fective cause,  they  are  no  less  local  inflammations,  and  are  often  compli- 
cated by  septicsemic  infection  ;  so  that  we  shall  best  consult  pathological 
accuracy  as  well  as  practical  use  by  treating  in  this  place  of  tuberculosis 
generally,  among  specific  fevers,  and  leaving  the  account  of  ita  local 
varieties  to  the  chapters  which  relate  to  diseases  of  the  brain,  of  the  lungs, 
abdomen,  and  other  parts  ;  just  as  we  have  dealt  with  syphilis  as  a  specific 
disorder  among  infective  fevers,  and  reserved  the  account  of  its  local  effects 
to  subsequent  parts  of  this  book. 

Anatomy  of  tubercle. — The  term  tuberculum,  now  confined  in  accurate 
use  to  the  products  of  the  specific  bacillus,  was  originally  applied  to 
any  small  tumour,  as  a  gunmia  of  the  skin,  or  a  lai^  wart,  or  a  granula- 
tion-tumour, or  a  "  hobnail ''  on  a  cirrhotic  liver.  The  earliest  descrip> 
tion  of  tubercles,  in  the  modern  sense  of  the  word,  is  by  Bayle  in 
his  treatise  on  Phthisis  in  1810.  He  divided  phthisis  into  different 
species,  only  one  of  which  he  called  "  tuberculous."  To  the  second 
species  he  gave  the  name  of  "  Granular  Phthisis,"  and  described  the  lungi 
as  "  stuffed  with  transparent  shining  granulations,  of  cartilaginous  nature 
and  consistence,  never  opaque,  and  without  any  tendency  to  soften.'' 
Laennec  in  1827  described  tubercles  as  "  having  the  appearance  of  small 
semi-transparent  grains,  greyish  or  colourless,  varying  from  the  size  of  a 
millet  seed  to  that  of  a  hemp  seed.  .  .  .  Afterwards  they  gradually 
increase  in  size,  and  as  they  do  so  they  become  yellowish  and  opaque,  be- 
ginning in  the  centre.  .  .  .  Several  unite  together  to  form  larger  masses, 
pale  yellow,  6paque,  and  of  the  consistence  of  very  firm  cheese.  .  .  . 
At  length  they  soften  and  finally  liquefy  ;  this  change  also  begins  in  the 
centre,  and  progressively  approaches  the  circumference."  The  grey  semi- 
transparent  granules  he  termed  "miliary  tubercles;"  to  the  yellow  cheesy 
masses  he  applied  the  unfortunate  name  of  "  crude  or  immature  tubercle." 

Louis,  whom  Laennec's  premature  death  from  phthisis  left  the  leading 
pathologist  of  Paris,  limited  the  application  of  the  word  tubercle  to  the 
yellow  opaque  stage,  his  method  of  statement  being  that  the  grey  semi- 
transparent  "  granules "  "  undergo  conversion  into  tuberculous  matter." 
Most  subsequent  writers  passed   over  the   early  grey   stage  altogether ; 
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and,  in  accordance  with  the  humoral  pathology  in  vogue  during  the  former 
half  oi  the  century,  they  taught  that  the  yellow  material  was  deposited 
u  8uch  from  the  blood. 

Virchow  eff^ted  an  important  reform  in  pathological  doctrine  when 
he  showed  that  a  yellow  cheesy  substance,  like  "  crude  tubercle,"  may  be 
the  result  of  degeneration  of  many  tissues,  from  ordinary  inflammation  to 
^omma,  sarcoma,  and  carcinoma ;  in  other  words,  that  caseation  is  merely 
a  OHxle  of  retrograde  metamorphosis,  including  fatty  and  calcareous  change. 
Kerertheless  Virchow  oertainiy  underrated  the  extent  to  which  cheesy 
masses  in  the  lungs  and  in  other  organs  axe  really  of  tuberctdous  origin. 

Evidence  that  grey  and  yellow  tubercles  are  but  stages  of  the  same 
process  is  afforded,  as  Louis  long  ago  pointed  out,  by  the  observation  that 
the  successive  changes  described  by  Laennec  often  occupy  definite  posi- 
tions in  a  lung :  towards  the  base  there  are  grey  semi-transparent  tubercles  ; 
higher  up  they  are  of  opaline  aspect  and  yellowish  on  section ;  higher 
itill  they  are  opaque,  yellow,  and  fused  together.  Moreover  they 
hecome  larger  from  below  upwards.  Now  it  is  certain  that  the  apex  of 
the  lung  is  almost  always  the  earliest  seat  of  tubercles,  and  that  they 
gradually  spread  downwards  through  the  organ,  and  thus  the  conclusion 
leems  indisputable  that  they  are  first  grey  and  afterwards  become  yellow.* 
Miliary  tubercles  may  be  of  three  kinds : 

1.  Soft  grey  granulations ,  always  of  recent  formation,   "  acute/'   and 
looD  losing  their  characteristic  appearance. 

2.  Tdlow  granulations,  comparatively  recent  or  old,  tending  to  coalesce, 
loften,  and  ulcerate. 

3.  Hard  grey  granulations^  chronic,  fibrous,  pigmented,  and  liable  to 
00  change  except  pigmentation. 

The  first  are  found  in  acute  pulmonary  tuberculosis  of  the  lungs,  in  the 
pis  mater  and  serous  membranes.  The  second  are  constant  in  the  lungs  of 
phthisis,  occasional  in  the  pia  mater,  and  very  frequent  in  the  liver,  spleen, 
testes,  and  kidneys,  as  also  in  the  bones  and  joints,  and  in  the  respiratory, 
intestinal,  and  urinary  mucous  membranes.  The  third  are  a  fibrous 
instead  of  a  caseous  degeneration  of  the  first,  and  are  occasionally  met 
vith  in  cases  of  chronic  phthisis,  and  in  a  few  other  still  rarer  events. f 

Histological  characters  of  tubercle. — When  the  microscope  was  applied 
to  morbid  anatomy  the  object  of  pathologists  was  natiu-ally  to  discover 
distinctive  characters  of  tuberculous  lesions.  Thus  Lebert  many  years  ago 
thought  that  he  had  found  a  specific  "  tubercle-corpuscle  "  in  the  yellow- 
cheesy  material  whioh  was  at  that  time  taken  for  the  typical  form  of  the 
morbid  product.     When  Virchow  taught  that  this  material  is  already  in  a 

*  Tabereles  often  undergo  caseation  before  they  are  large  enough  to  be  visible  with  the 
Baked  eye.  Both  in  the  pia  mater  and  in  the  liver  I  have  repeatedly  found  tubercles  of 
microscopic  size  which  were  already  opaque,  not  only  in  the  centre,  but  in  the  greater  part 
of  their  iubstance.— C.  H.  F. 

t  Tubercles,  instead  of  caseating,  often  undergo  a  different  change,  which  leaves  them 
permtnently  grey.  Now  it  is  curious  that  those  pathologists  who  regarded  a  yellow 
cheesy  condition  as  typical  of  tubercle,  spnke  of  recently  formed  grey  tubercles  as  the 
"grey  granalationt  of  Bayle;  "  yet  a  perusal  of  the  four  cases  of  granular  phthisis  related 
in  detail  by  that  writer  shows  clearly  that  in  three  of  them,  at  any  rate,  the  disease  whs 
of  1  chronic  kind.  Such  hardness  as  he  attributes  to  his  crranulations  is,  indeed,  incon- 
sittent  with  their  having  reached  only  an  early  stage ;  and  he  also  mentions  that  they  are 
sometiines  pigmented  or  speckled  with  brilliant  black  dots — characters  of  chronic  tuber- 
cnkms  affections  of  the  lungs  and  bronchial  glands.  In  fact,  the  grey  granulations  of  Bayle 
are  reallT tubercles  which,  instead  of  caseating,  have  undergone  a  fibroid  change,  and  become 
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state  of  decay  and  degeneration,  the  search  was  actively  prosecuted  in 
recent  grey  tubercles.  Virchow  himself  held  that  they  are  histologically  a 
form  of  new  growth,  lymphoma  :  according  to  him,  individual  tuberclei 
are  comparable  with  the  Malpighian  bodies  of  the  spleen ;  and.  as  he 
believed  that  they  are  apt  to  arise  where  no  such  lymphoid  struc- 
tures are  naturally  present,  he  regarded  them  as  "  heteroplastic  '*  new 
growths.  Subsequent  writers  further  developed  this  view  by  inaisting  on 
the  existence  of  a  reticulated  stroma,  such  as  belongs  to  other  Ijmphomata. 
It  was  believed  by  some  that  the  true  seat  of  tubercles  was  the  interior  of 
the  lymph  spaces  and  lymphatics  throughout  the  body,  and  that  their  cells 
were  formed  by  proliferation  of  the  lymphatic  endothelium.  On  the  other 
hand,  Sanderson  endeavoured,  in  1868,  to  demonstrate  in  those  parts  in 
which  tubercles  occur  the  normal  presence  of  lymphoid  tissue,  an  over- 
growth of  which  might  lead  to  their  formation,  and  thus  render  them 
''  homoDoplastic." 

About  the  same  time  the  attention  of  histologists  was  drawn  to  another 
element  of  tubercle — the  giant-cell.  That  very  large  cells  are  sometimes  to 
be  found  in  a  tubercle  had  long  been  known  ;  Virchow  himself  described  cells 
containing  twelve  or  more  nuclei.  Langhans  and  Schiippel  insisted  on  the 
frequent  presence  of  such  bodies,  and  applied  to  them  the  name  EUsen- 
ztUtii,  which  had  previously  been  invented  by  Virchow  for  similar  bodies  in 
certain  sarcomatous  tumours  (v.  nupra,  p.  84).  Dr  Hamilton,  in  1880, 
figured  and  described  giant-cells  as  occurring  constantly  in  tubercles,  some- 
times placed  in  the  centre  of  a  tubercle,  sometimes  laterally.  When  a 
giant-cell  is  young  it  seems  to  consist  of  a  large  mass  of  granular  proto- 
plasm, sometimes  with  many  nuclei  in  it,  sometimes  without  them.  As  it 
grows  older  the  peripheral  part  (the  *'  periblast ")  becomes  organised,  and 
constitutes  a  fibrous  sheath,  in  which  great  numbers  of  round  or  oval  nuclei 
may  be  perceived.  Schiippel  attributed  them  to  the  coalescence  of  leuco- 
cytes in  the  interior  of  capillary  vessels.  Julius  Arnold  and  Klein  believe 
they  may  be  produced  by  the  fusion  of  epithelial  c*ells,  of  which  the  nuclei 
persist. 

The  experiments  of  Ziegler  have  shown  that  giant-cells  may  be  formed  in 
ordinary  inflammatory  exudation.  Koster  discovered  giant-cells  in  the 
granulations  of  diseased  joints ;  and  Friedlander  found  similar  bodies  con- 
stantly present  in  lupus  and  in  **  scrofulous  '*  ulcers.  These  tissues  were 
no  doubt  tuberculous ;  but  giant-cells  have  been  found  in  a  shallow  ulcer  of 
the  uterus,  the  stroma  of  a  t^ance^ou8  tumour,  the  floor  of  a  phagedenic 
chancre,  and  bands  of  adhesion  in  the  pleura  or  peritonemn. 

According  to  the  best  modem  histologists,  grey  tubercles  (granulationt 
grists  of  Bayle)  may  be  made  up  of  small  nucleated  cells,  like  leucocyte«, 
or  of  large  more  or  less  flattened  nucleated  cells  like  epithelium,  with 
giant-cells  in  either  case  among  the  others.  The  delicate  intercellular  reti- 
(ruluni,  which  Virchow  described  and  compared  to  that  of  a  lymph-follicle, 
is  denied  by  many  good  observers.  Most  German  pathologists  follow  Baum- 
garten  in  believing  the  origin  of  the  tubercles  to  be  in  the  epithelial  lining 
of  the  alveoli  of  the  lung  or  the  secreting  epithelium  of  the  glands. 
Metschnikoff,  however,  believes  them  to  begin  in  a  collection  of  large  leuco- 
cytes (phagocytes),  which  are  attracted  to  the  invading  bacilli :  they  often 
swallow  and  destroy  them  ;  but  if  unsuccessful,  form  a  mass  increased  by 
the  proliferation  of  connective-tissue  corpuscles  and  endothelial  plates 
fn)m  the  capillaries. 
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Caseous  degeneration  follows  death  of  the  constituent  cells  of  the 
tubercle.  Calcareous  matter,  i.  e.  phosphates  of  caloium  and  ma^esia, 
with  the  corresponding  earthy  carbonates,  i^  afterwards  deposited  very 
slowly.     Like  fibrous  induration,  it  is  a  retrogressive  change. 

Tuhfrcle  and  inflammatory  erudatiou. — It  is  now  generally  admitted 
that,  apart  from  the  existing  microbe,  there  is  nothing  specific  in  the  histf)- 
logy  of  tubercle.     A  tubercle  is  an  inflammatory  granuloma.     Niemeyer  s 
d»ial  that  tubercles  are  an  essential  feature  of  pulmonary  phthisis  was 
bued  on  the  microscopical  observation  that  in  many  specimens  of  phthisical 
longs  the  morbid  process  which  precedes  the  occurrence  of  caseation  is 
sot  a  development  of  lymphoid  tissue,  but  a  filling  of  the  alveoli  with 
epithelial  cells,  or  in  other  words,  a  *  catarrhal  pneumonia.'     He  accordingly 
declared  that  a  chronic  catarrhal  pneumonia,  ending  in  cheesy  infiltration, 
ittlly  constitutes  the  primary  anatomical  lesion  in  many  cases  of  phthisis. 
Himilton  also  asserts  that  dry  yellow  nodules,  such  as  were  described  in  the 
longs  by  Laennec,  are  generally  nothing  but  patches  of  catarrhal  pneu- 
monia:   bodies  having  an  ajspect   similar  to  that   of  a  tubercle,   but   as 
lirpe  as  millet  seeds,  usually  (he  says)  prove  to  be  groups  of  pneumonic 
tir-vesicles.     The  late   Dr  Wilson  Fox  maintained  that,   in  acute  tuber- 
cttlosis,  granulations  *  composed  of  epithelial  proliferation  '  are  very  common. 
And  Bering  went  so  far  as  to  declare  that   the  ordinary  fatal   miliary 
mbereulofiis  of  the  lungs  ought  to  be  called  acute  disseminated  catarrhal 
pneumonia.     Moreover,  as  was  shown  by  Julius  Arnold,  precisely  similar 
epithelial  changes  to  those  in  the  lungs  occur  in  the  liver,  the  kidneys,  and 
the  testes,  when  affected  by  acute  tuberculosis.  t 

Ziegler  argued  that  a  tubercle  owes  its  rounded  form  and  its  dehnite 
size  to  the  fact  that  it  is  produced  by  the  circumscribed  action  of  an 
irritant  of  but  slight  intensity  upon  the  spot  which  afterwards  becomes 
its  centre ;  and  he  contrasts  the  effect  of  suoh  an  irritant  with  the 
more  rapid  operation  of  a  septic  particle,  such  as  gives  rise  to  a  miliary 
abscess. 

Koch*s  discovery  of  a  tubercle  bacillus  supplied  the  "  irritant  of  but 
slight  intensity  "  that  is  needed  for  this  theory.  The  slow  growth  of  this 
organism,  to  which  Koch  himself  draws  attention,  may  perhaps  account 
for  the  fact  that  the  morbid  process  which  results  from  its  action  is  so 
much  less  acute  than  infective  inflammations  in  general.* 

Caseation  of  tubercle, — We  have  seen  that  grey  granulations  tend  to 
caseate.  Most  pathologists  since  Virchow  have  been  too  ready  to  assume 
that  caseation  is  of  frequent  occurrence  in  ordinary  inflammation.  No 
doubt  the  pus  contained  in  a  serous  sac  or  in  a  large  abscess  may,  and  ofteir 

*  An  affection  (whether  of  the  lung  or  of  any  other  or^an)  may  fail  to  present  the 
dianetenstic  gninulationt,  and  yet  be  really  tuberculous.  Laennec  long  ago  described 
wbat  he  termed  a  tabercalons  "  infiltration  of  the  lungs,"  when  considerable  portions  of 
the  pulmonary  tissue  become  solidified  by  a  greyish  and  semi-transparent,  or  by  a  paler  and 
ydilowith- white  mHterial ;  either  without  any  previous  development  of  distinct  tubercles, 
or  aTOondtoberclea  already  formed.  Subsequent  observers  have  very  generally  declared  snch 
Iciioiisto  be  '  pneamonic'  But  in  their  naked-eye  characters  these  '  infiltrations  '  differ 
alto^ther  from  anything  that  is  seen  in  ordinary  pneumonia.  Even  when  the  growing; 
edge  of  a  patch  of  pinkish-grey  infiltration  appears  quite  homogeneous,  one  often  finds 
that  the  less  recent  parts  of  it,  where  caseation  is  commencing,  show  yellow  granulHtions 
eorrefpondiog  exactly  with  tubercles  in  size  and  in  general  appearance.  Again,  in  associa- 
tion with  acute  tuberculosis  of  other  organs,  an  affection  of  the  membranes  of  the  brain  w 
not  infrequent,  which  seems  to  be  a  simple  inflammation,  since  no  tubercles  are  discoverable. 
In  inch  etiet  the  preaence  of  recently  formed  tubercles  elsewhere  is  strong  evidence  that, 
the  meningitis  mnst  be  essentially  of  the  same  nature.— C.  H.  F. 
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does,  dry  up  into  a  cheesy  mass.  The  same  thing  is  observed  in  the  cry|>t!i 
of  the  tonsils,  in  the  caecal  appendix,  and  in  other  pouches  of  mucous  meui- 
brane,  and  it  is  seen  in  the  walls  of  arteries  when  they  become  athero- 
matous. But  in  each  of  these  instances  the  inflammatory  exudation  which 
caseates  is  more  or  less  l>eyond  t-he  range  of  the  blood-vessels.  Doe* 
common  inflammation  ever  lead  to  caseation  in  the  substance  of  a  vascular 
solid  organ — in  the  liver,  or  in  the  spleen,  or  in  a  lymphrglond  ? 

One  of  the  most  typical  features  of  tuberculosis  is  the  presence  of 
spreading  ulcers  in  cavities,  with  yellow  walls  of  deflnite  thickness,  the  sub- 
stance of  which  regularly  undergoes  caseation  almost  as  soon  as  it  is 
formed.  This  process,  wherever  found,  whether  as  a  pulmonary  vomica,  or 
in  the  liver,  the  kidney,  the  prostate,  or  the  testicle,  may  be  safely  set 
down  as  tuberculosis. 

The  tendency  to  caseation  in  tubercles  is  probably  due  to  the  absence 
or  scanty  supply  of  blood-vessels.*  Every  museum  contains  injected  speci- 
mens of  phthisical  lungs,  from  which  it  appears  that  not  only  isolated 
tubercles,  but  also  patches  of  caseous  infiltration,  are  non-vascular.  No 
new  vessels  seem  to  be  formed  in  them,  and  the  pre-existing  vessels  undergo 
obliteration. 

Fihrowi  transformation, — In  certain  cases,  as  already  mentioned, 
tubercles,  instead  of  caseating,  undergo  fibrous  transformation.  What  deter- 
mines them  to  take  the  one  course  rather  than  the  other  is  uncertain ;  but 
it  would  seem  that  caseation  is  less  frequent  as  the  patient  is  older.  In 
organs  other  than  the  lungs  little  is  known  about  ''  fibroid ''  tubercles. 
But  Schlippel  has  demonstrated  their  occurrence  in  lymph-glands,  and  has 
shown  that  the  reticulated  stroma  grows  at  the  expense  of  the  cells,  and 
is  converted  into  a  transparent,  almost  homogeneous,  indistinctly  fibrillated 
material ;  and  Rindfleisch  has  recorded  a  remarkable  specimen  of  fibrous 
tubercles  in  the  great  omentum.  A  similar  change  is,  probably,  the  origin 
of  what  has  been  called  "  fibroid  phthisis.''  Rindfleisch  drew  attention 
to  the  impossibility  of  forcing  injection  into  indurated  masses  in  the  lungs, 
and  contrasts  their  state  with  the  abundant  supply  of  vessels  to  the  newly 
formed  connective  tissue  in  cirrhosis  of  the  liver  and  in  interstitial  nephritis. 
Hamilton,  however,  believes  that  many  of  the  so-called  oirrhoses  of  organs, 
both  in  children  and  in  adults,  are  in  reality  the  remains  of  tubercle. 

Experiments  on  the  artificial  production  of  tubercle, — In  1865  a  French 
observer,  M.  Yillemin,  made  known  the  fact  that  in  certain  animals,  parti- 
cularly rabbits  and  guinea-pigs,  tuberculosis  could  be  set  up  by  the  inocula- 
tion of  tuberculous  matter  from  the  human  subject.  His  experiments  were 
soon  repeated  in  this  country  by  Sir  John  Simon,  Dr  J.  B.  Sanderson,  Dr 
Wilson  Fox,  and  others.  Tubercles  from  the  pia  mater  or  from  serous 
membranes,  caseous  tubercle  from  the  lungs  of  phthisical  patients,  or  the 
sputa  of  such  patients  during  life,  were  introduced  beneath  the  skin  of 
animals.  These  were  afterwards  killed,  or  were  allowed  to  die  of  the 
disease  which  followed  the  operation,  and  generally  proved  fatal  in  from  six 
to  ten  weeks.  It  was  then  found  that  pus  or  a  dry  cheesy  substance  had- 
been  formed  at  the  seat  of  inoculation,  and  that  bands  of  induration  ex- 
tended away  from  it  into  the  adjacent  subcutaneous  tissue.  The  lymph- 
glands  in  the  neighbourhood  were  enlarged  and  caseous.     Nodules  of  various 

*  Virchow's  compnrisoii  between  tubercles  nnd  the  Malpiffainn  bodisi  of  the  splcsn 
wai  objected  to,  and  with  justice,  on  the  ground  that  the  latter  contain  cspillaiiea. 
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were  present  in  the  lungs,  the  liver,  the  spleen,  and  the  peritoneum. 
The«e  resembled  tubercles  both  to  the  naked  eye  and  in  their  histology. 
Tbey  consisted  of  a  grey,  semi-transparent  material,  which  underwent 
caseation  from  the  centre  outwards.  The  infective  character  of  the  process 
vas  further  shown  by  the  fact  that  matter  taken  from  the  body  of  an 
animal  after  death  was  capable  of  setting  up  the  same  disease  in  other 
animals. 

After  a  time,  however,  certain  observations  were  made  which  seemed 
to  contradict  the  obvious  conclusion  from  these  experiments.    Dr  Sanderson 
found  that  in  guinea-pigs  an  "  artificial  tuberculosis  "  arose  after  the  inocu- 
lation of  pus  from  non-tuberculous  abscesses.     Dr  Wilson  Fox  independently 
arrived  at  a  like  result  by  inoculating  guinea-pigs  with  pieces  of  putrid 
muscle,  or  with  vaccine  lymph.     In  Germany,  Cohnheim  and  Frankel  intro- 
duced  into  the   peritoneal   cavity   of  rodents   portions   of   new   growths, 
or  of   healthy  organs  from   the   human    body,    or   pieces    of   charpie   or 
^atta  percha;  and  they  succeeded  in  setting  up  a  tubercular  process  not 
only  in  the  serous  cavity  itself,  but  also  in  the  lungs  and  in  the  liver.* 

n^ese  experiments,  however,  were  vitiated  either  by  the  accidental 
presence  of  tuberde  when  the  operation  was  performed,  or  by  the  wound 
beocMOiing  infected  with  it  afterwards.  Cohnheim  frankly  acknowledged 
that,  having  repeated  hia  experimente  both  at  Kiel  and  at  Breslau,  he 
had  utterly  failed  to  obtain  the  same  results  as  before;  and  he  became 
one  of  the  warmest  supporters  of  the  specific  nature  of  tubercle. 

At  a  meeting  of  the  Pathological  Society  on  December  4th,  1883,  Dr 
Fox  stated  that  at  his  request  the  experiment  referred  to  in  the  text  had 
been  recently  repeated  by  Dr  Dawson  Williams.  The  details  of  this  series  of 
experiments  were  stated,  with  the  precautions  against  accidental  infection ; 
and  the  results  were  absolutely  negative. 

Cohnheim  made  a  further  advance,  by  showing  that  in  rabbits  and  in 

guinea-pigs  tuberculosis  has  a  tolerably  definite  period  of  incubation — ^from 

fourteen  to  twenty-one  days.     When  a  minute  fragment  of  tuberculous 

matter  is  introduced  into  the  anterior  chamber  of  a  white  rabbit's  eye 

through  an  incision  in  the  cornea,  the  slight  reaction  which  arises  after  tiie 

operation  quickly  subsides,  provided  that  the  tubercle  is  perfectly  fresh. 

The  fragment  can  now  be  seen  through  the  transparent  cornea,  and  it 

diminishes  in  size  day  by  day  until  it  may  altogether  vanish.     Then,  at  the 

end  of  a  period  of  two  or  three  weeks  an  eruption  of  small  transparent 

Yrej  granulations  appears  on  the  iris.     Afterwards  they  caseate,   and  a 

destnictive  inflammation  of  the  whole  eyeball  often  results. 

The  tubercle  bacillus. — In  the  '  Berliner  klinische  Wochenschrift '  for 
April  10th,  1882,  Dr  Koch  made  known  the  important  fact  that  he  had  dis- 
covered bacilli  in  the  tubercular  diseases  of  man  and  of  animals,  that  he 
had  guooeeded  in  ctdtivating  these  bacilli  upon  the  coagulated  serum  of 
blood,  and  had  been  able  to  set  up  tuberculosis  in  healthy  animals  by  inocu- 

*  Thefe  olMervations  fitted  in  with  a  theory  that  in  the  hamaii  subject  acute  miliary 
tobermlout  it  dne  to  the  absorption  of  caseous  matters  from  yellow  tubercles.  This 
opinion  Ksd  been  expressed  by  Dittrieh  of  Erlangen,  and  by  Buhl  of  Munich.  In  ordinary 
^thiaii  it  was  thought  that  a  catarrhal  pneumonia,  with  caseation,  was  the  earliest  changr, 
and  thst  the  disease  only  became  tubercular  by  a  secondary  infective  process.  This  was  in 
entire  teeordance  with  the  now  forgotten  doctrine  of  Niemeyer,  that  phthisis  is  a  primary 
pneamonia  with  but  little  tuberculous  about  it. 
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lating  the  cultivated  products.     His  statements  have  since  been  abundantlj 
confirmed. 

The  rod-shaped  microbes  are  in  length  equal  to  a  quarter  or  half  the 
diameter  of  a  red  blood-disc  (2 — i  fi ),  and  in  breadth  one  fifth  to  om 
sixth  of  their  length.     They  are  slightly  curved  and  have  rounded  endi.      J 
When  prepared  by  Koch's  original  double  staining,  methylene  blue  and       i 
vesuvin,  the  bacilli  are  blue,  while  nuclei  appear  brown.*  r. 

The  bacilli  are  readily  detected  in  the  tissues  or  in  pus  or  mucus.    TImt       ^ 
have  often  a  beaded  appearance,  due  to  vacuoles  in  their  protoplasm,  and 
not,   as   was  long  supposed,   to   the  formation   of  spores.     The  tuberde 
bacillus,  like  those  of  enteric  fever  and  diphtheria,  has  a  spurious  analogue 
in  the  Bacillus  smegmatu  ;  but  fortunately  this  does  not  occur  in  the  limgi. 

When  grown  upon  the  coagulum  of  blood-serum  the  bacilli  form  fiat 
scale-like  masses,   hardly  as   large  as   poppy   seeds,  which  can  be  lifted     • 
off  entire,   and  are  so  firm  that  it  requires  some  force  to  break  them 
up.     Their  development  takes  place  very  slowly,  about  ten  days  elapsing 
after    infection    of    the    coagulum    before    any    change    is    discoverable. 
Another  condition  necessary  to  their  growth  is  a  temperature  of  28® — 42®  C, 
(86° — 106°  F.).     Hence  they  cannot  grow  in  the  open  air  in  this  climate, 
and,  so  far  as  is  known,  do  not  exist  out  of  the  living  body  of  man  or 
animals.     They  are  killed  by  direct  sunlight,  they  are  aerobic,  and  purely 
parasitic  (not  saprophytes).     They  do  not  exhibit  spontaneous  movement. 
They  are  not  numerous,  except  when  the  tuberculous  process  is  recent 
and  active  ;  if  it  is  slow  they  are  often  to  be  found  only  within  the  giant- 
cells. 

In  the  twenty-first  volume  of  the  '  St  Bartholomew's  Hospital  Reports ' 
Dr  Vincent  Harris  states  that  in  twelve  ancient  specimens  of  tuberculous 
lungs,  from  forty  to  seventy  years  old,  he  succeeded  in  demonstrating  the 
presence  of  Koch's  bacillus  microscopically. 

The  bacillus  of  Koch  answers  every  test  of  a  specific  pathogenic 
organism  (p.  18).  It  is  itself  identified  by  the  microscope,  by  staining,  and 
by  cultivation.  The  disease  is  identified  during  life  and  after  death  by  its 
well-known  morbid  anatomy.  The  bacillus  is  present  in  every  case  of  the 
disease,  and  is  not  known  to  occur  elsewhere.  Lastly,  when  a  pure  cultiva- 
tion is  inoculated  into  an  animal  it  multiplies  in  its  tissues  and  reproduces 
the  lesions  of  the  original  disease. 

The  clinical  products  of  the  bacillus  to  which  the  fever  and  other  toxic 
I  effects  are  probably  due  are  little  known.      Koch's  '*  tuberculin,''     when 
I  injected,  causes  fever  in  men  or  animals  previously  affected  with  tuber- 
culous diseases,  and  not  in  those  that  are  free  from  them.     It  also  produces 
,  vascularity  of  a  tuberculous  lesiim  of  the  skin.     It  is,  no  doubt,  a  mixed 
substance. 

Transference  of  contagion. — The  most  frequent  mode  of  contagion  is  by 
sputa  containing  the  tubercle  bacillus,  which  dry  up,  are  blown  about^  and 
80  enter  the  lungs  in  breathing.  Milk  from  cows  with  tuberculous  disease 
of  the  udder  is  a  cause  of  tabes  mesenterica  in  children.  The  skin  may  be 
infected  by  direct  contact  with  tubercle,  as  in  making  post-mortem  exa- 

*  Ehrlich  han  since  devised  a  better  and  more  npid  method  by  which  the  bacilli  appear 
masrenta-red  with  fuchsin  (hydrochlorate  of  rosanilin),  while  the  tissues  are  coiinter- 
stained  with  methylene  blue.  Gramm's  method,  gentian  violet  for  the  tubercle  bacilli, 
and  eositt  or  vesuvin  for  counter-staining  the  tissues,  is  another  double-steining  \ 
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ipinatioDs  when  the  hands  become  the  seat  of  tuberculous  warts  {verruca 
tiitrogenica),  which,  however,  do  not  ulcerate,  and  never  become  the  source 
ol  tdbercle  elsewhere.  Possibly  lupus  is  also  caused  by  direct  contact 
vith  the  skin.  The  occurrence  of  tuberculous  disease  of  the  bones  and 
joinU,  the  kidnejs  and  testes,  the  brain  and  choroid,  can  only  be  explained 
li^  assuming  special  local  proclivities  or  lack  of  resisting  power  in  the 
trgine  affected,  when  the  bacilli  are  already  widely  distributed  over  the 
Hole  body. 

The  disease  of  cattle  known  in  Germany  as  Perlsuchty  and  in  England 
•  "the  grapes/** is  now  proved  to  be  tuberculous.     It  is  a  chronic  affec- 
lioD,  which  may  run  on  for  years  without  symptoms.     Animals  thus  af- 
Ivted  are  often  sold  to  the  butcher,  so  that  besides  the  risk  of  drink- 
a^  their  milk  during  the  early  part  of  their  illness,  there  is  the  further 
nit   oi   eating    the    diseased    tissues    in    uncooked    sausages.     The    fre- 
(pencj  of  Perisucht  may  be  judged  from  the  fact  that  at  Augsberg  2  per 
cent,  of  all  cattle  slaughtered  were  proved  to  be  tuberculous,  and  of  cows 
many  as  5  per  cent.     In  Paris  bovine  tuberculosis  has  become   less 
eommon  of  late  years.     Pigs,  calves,  rabbits,  and  guinea-pigs  have  been 
•oocessfully  infected  by  the  milk  from  diseased  cows,  and  a  like  result  has 
followed  feeding  animals  with  portions  of  the  affected  tissues  removed  after  ( 
the  cows  were  slaughtered.     One  is  strongly  tempted  to  find  in  these  ex-  ' 
pciiments  an  explanation  of  the  frequency  of  mesenteric  disease  in  children,  ' 
in  whom  milk  forms  so  important  an  article  of  diet. 

Another  set  of  experiments  was  made  by  Tappeiner,  in  order  to  deter- 
mine whether  tuberculosis  could  be  induced  in  dogs  by  the  inhalation  of 
the  sputa  of  phthisical  patients.  His  method  was  to  employ  dried  sputa 
diffused  in  the  air  as  a  spray.  The  earliest  period  at  which  tubercles  were 
found  in  the  lungs  after  the  inhalations  were  begun  was  on  the  twenty- 
third  day.     In  no  single  instance  were  the  results  negative. 

Camivora  are  far  less  liable  to  tuberculosis  and  far  more  refractory  to  ', 
its  bacillus  than  are  rodents  ;  horses  are  more  refractory  than  cattle,  and  | 
goats  than  sheep.     Bollinger  supposes  that  flesh-eating  animals  secrete  a 
gastric  juice  which  has  a  more  active  power  of  destroying  the  bacillus. 

The  origin  of  tuberculosis  in  man. — It  appeared  at  first  difficult  to 
apply  these  experimental  facts  to  explain  the  origin  and  transference  of 
taberde  in  man.  For  it  is  a  rare  exception  for  phthisis  to  spread  from 
patients  to  other  patients,  or  to  near  relatives,  nurses,  or  physicians.  More- 
over its  prevalence  is  greatly  augmented  by  overcrowding  and  defective 
ventilation,  by  exposure  to  cold  and  wet,  and  by  dampness  of  soil.  Again, 
it  seems  that  phthisis  may  be  caused  in  some  cases  by  inhalation  of 
ordinary  dust.  Lastly,  hereditary  transmission  plays  an  important  part  in 
the  aetiology  of  tubercle. 

It  will,  however,  be  shown  in  the  chapter  on  Phthisis  that  cases  of 
direct  transmission  to  a  fellow-patient  in  hospital  or  from  a  husband  to  a 
wife  are  not  so  rare  as  was  once  supposed :  also  that  the  contagion  being 
not  conveyed  by  the  skin  or  breath,  but  only  by  dried  sputa,  the  chances 
<^  direct  infection  are  almost  as  small  as  we  saw  them  to  be  in  cases  of 

*  Dr  Creighton  hat  recorded  several  cases  in  which  lie  believes  that  post-mortem  ap- 
pt«rmaeea  found  in  the  human  subject  justify  the  conclusion  that  the  disease  was  derived 
firooi  the  cow.  Koch  found  his  bacillus  in  ten  cases  of  Perisucht,  chiefly  in  the  interior  of 
CisBt-cells  tuiTOnnding  the  calcUled  nodules  iu  the  lungs,  but  also  in  the  bronchial  and  even 
in  the  mesenteric  irlands. 
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enteric  fever  or  cholera.  Again,  broncho-pneumonia,  by  making  a  breach 
in  the  protective  epithelium  of  the  bronchioles  and  air-vesicles,  no  doubt 
prepares  the  way  for  the  entrance  of  contagion.  And  we  have  already  seen 
in  other  specific  fevers  illustrations  of  the  law  that  disease  is  the  result 
partly  of  external  influences,  partly  of  the  reaction  to  them  of  the  living 
organism. 

The  seed  is  barren  if  it  falls  on  an  unsuitable  soil,  and  the  healthy 
human  body  appears  to  be  able  to  defend  itself  by  chemotaxis  or  otherwise 
against  the  invasion  of  tubercle.  There  are  probably  great  differences  in 
the  resistance  of  various  persons  to  the  bacillus.  But  this  resistance  must 
be  far  greater  in  the  average  human  subject  than  in  the  rabbit  or  in  the 
guinea-pig,  though  less  than  in  the  horse.  Probably  it  varies  in  the  same 
individual  at  different  periods,  and  is  not  absent  even  among  those  in  whose 
families  phthisis  is  hereditary. 

Apparently  the  tubercle  bacillus  is  so  widely  diffused  that  it  is  con- 
tinually finding  access  to  the  body,  but  fails  to  implajit  itself  until  the 
local  resistance  of  the  tissues  happens  to  be  lowered  by  local  inflammation, 
or  by  some  more  general  cause. 

Cohnheim  thought  that  the  bacillus  may  remain  latent  in  the  body 
for  an  indefinite  time  until  some  accident  calls  it  into  active  growth. 
He  imagined  that  the  hereditary  transmission  of  phthisis  means  the  direct 
transference  of  the  virus,  either  in  the  spermatozoa  or  in  the  ovum, 
as  in  the  case  of  syphilis  or  the  pebrine  of  silkworms.  This,  how- 
ever, seems  improbable ;  for  congenital  tubercle,  though  not  to  be 
denied,  is  extremely  rare.  Wh.it  is  transmitted  is  not  tuberculont, 
which  seldom  appears  before  puberty,  but  a  vulnerability  or  want  of 
power  of  resistance  to  the  invasion  of  a  contagion  which  is  probably  as 
common  and  diffused  as  that  of  measles  or  mumps. 

The  spread  of  actUe  tuberculosis  in  the  body, — Acute  general  miliary 
tuberculosis,  with  its  m3?Tiads  of  minute  centres,  is  explained  by  the  dis- 
semination throughout  the  blood-stream  of  the  tuberculous  bacilli  from  the 
original  focus  of  infection. 

But  it  must  not  be  supposed  that  the  growth  and  the  distribution  <rf 
tubercles  are  regulated  solely  by  the  way  in  which  the  bacilli  are  dis- 
seminated through  the  blood-stream.  There  seems  to  be  a  curious  difference 
between  the  artificial  tuberculosis  of  animals  and  the  human  disease  with 
respect  to  the  distribution  of  the  tubercles.  In  the  foimer  they  are 
more  abundant  in  the  pleura  than  in  the  substance  of  the  lung,  and 
have  sometimes  the  form  of  blunt  cones.  In  both  respects  artificial  tuber- 
culosis resembles  the  two  other  great  examples  of  infection  conveyed  from 
a  primary  focus  to  different  organs  by  the  blood — pycemia  and  sarcoma — as 
well  as  in  the  abundance  of  secondary  lesions  in  the  liver. 

In  the  general  miliary  tuberculosis  of  man  the  liver  is  much  less 
frequently  and  less  obviously  affected  than  the  lung,  although  no  doubt 
the  microscope  shows  that  hepatic  tubercles  are  far  more  often  present 
than  used  to  be  supposed.  In  the  lungs  the  tubercles  are  not  more 
numerous  beneath  the  pleural  surface  than  elsewhere,  and  they  do  not 
affect  a  conical  or  wedge-like  form. 

Moreover  in  most  cases  of  acute  tuberculosis  the  distribution  of  tubercle* 
in  the  lung  shows  that  it  is  determined  by  the  local  peculiarities  of  the 
organ.  In  the  upper  lobe  the  tubercles  are  more  abundant,  larger,  and 
more  advanced  in  their  development.     They  often  gradually  diminish  both 


SPREAD   OF   TUBERCLE    IN    MAN  371 

in  nuiuber  and  in  size  from  the  apex  downwards,  and  while  caseous  above, 
may  be  grey  and  semi-transparent  below.  Thus,  even  when  the  blood- 
stream carries  the  bacilli  to  all  parts  of  the  lungs  at  once,  the  dislribution 
oi  the  tubercles  is  modified  by  local  conditions.  In  tuberculous  meningitis, 
again,  it  often  happens  that  not  a  single  tubercle  exists  anywhere  except  in 
the  oerebro-spinal  membranes ;  and  yet  bacilli  in  immense  numbers  must 
have  been  distributed  throughout  the  body. 

Thr  dUtribution  of  chronic  tuhtrcnlosU, — In  chronic  tuberculous  affec- 
tions a  frequent  mode  of  spreading  is  by  gradual  invasion  of  the  lymph 
channels.  Lines  of  progressive  thickening  and  caseation  run  in  the  course 
of  the  subperitoneal  lymphatics  from  the  floors  of  intestinal  ulcers.  Dr 
Fa<rge  recorded  two  or  three  cases  in  children,  and  one  in  an  adult,  of  a 
continuous  caseous  mass,  with  a  festooned  growing  border,  extending  from 
the  bronchial  glands  directly  through  the  lung.  A  still  more  striking  case 
waa  met  with  by  Buhl.  A  child  had  caries,  with  caseation,  of  the  lower 
dorsal  vertebrae ;  the  pleura  became  adherent,  and  the  ulcerative  process 
fpread  continuously  into  the  base  of  the  left  lung.  Grancher  recorded  a 
case  of  tubercular  peritonitis  in  which  tubercles  penetrated  the  diaphragm, 
and  infected  the  visceral  pleura,  without  adhesion  having  taken  place. 

But  in  most  instances  of  chronic  tuberculosis  the  special  proclivities  of 
the  several  organs  and  tissues  play  a  most  important  part  in  determining 
and   in  limiting  the  distribution  of  the  tubercles.     For  when  the  bacilli 
have  once  entered  the  blood-current,  the  resistance  of  certain  tissues  must ; 
be  the  reason  why  tubercles  are  not  scattered  irregularly  through  all  parts 
of  the  body.     Instead  of  this,  the  fact  is,  as  Dr  Fagge  pointed  out  in  the 
'Pathological  Transactions'  for   1874,   that   several   distinct  varieties  of/ 
chronic  tuberculosis  can  be  recognised,  each  of  which  has  peculiarities  of' 
its  own,  according  to  the  organs  and  tissues  attacked. 

Tte  following  are  the  chief  local  varieties  of  chronic  tuberculosis 
arranged  in  groups : 

1.  Pulmonary  phthisis,  accompanied  by  tuberculosis  and  ulceration  of 
the  larynx,  and  of  the  intestine  (especially  the  lower  end  of  the  ileum). 
It  may  be  that  the  disease  of  the  lungs  directly  causes  the  other  lesions, 
the  larynx  being  infected  by  the  sputa  which  pass  over  it,  and  the  ileum 
by  the  sputa  which  are  swallowed.  But  in  enteric  fever  likewise,  ulceration 
of  the  lower  part  of  the  ileum  occurs,  together  with  ulceration  over  the 
bases  of  the  aryt«enoid  cartilages. 

2.  Wilks    long    ago    remarked    that    tubercle    sometimes    attacks    the  | 
pletu^,  the  peritoneum,  and  the  pericardium,  without  affecting  any  of  the  , 
«>lid  viscera.     The  same  common  fate  of  the  pleuro-peritoneal  cavity  is  seen 
in  Bripht's  disease,  and  in  some  idiopathic  cases  of  serous  inflammation. 

3.  Tuberculous  disease  which  began  in  one  kidney  not  only  spreads  by 
continuity  along  the  genito-urinary  mucous  membrane  and  the  correspond-  , 
in<r  submucuous  tissue,  but  is  frequently  attended  with  a  like  affection  of  the  i 
opposite  kidney,  and  of  one  or  both  testes.     The  relation  between  tubercu- 
lous disease  of  the  kidney  and  Pott's  disease  of  the  lumbar  vertebrae  at  the 
same  level  is  probably  that  of  direct  extension. 

4.  Addison's  disease  of  the  adrenals  (the  tuberculous  nature  of  which  is  i 
well  ascertained)  is  sometimes  associated  with  spinal  ctiries  at  the  same 
level,  to  which  the  adrenal  lesion  is  probably  secondary. 
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groups  of  glands  widely  distant  from  one  another.  It  is  also  frequently 
combined  with  tuberculosis  of  the  spleen.  A  precisely  similar  association 
is  seen  in  Hodgkin'8  disease. 

6.  Several  of  the  joints  are  often  aflfected  by  tuberculous  disease  in 
'  succession,  without  any  corresponding  disease  of  other  structures,  either 
.  the  synovial  membrane  (pulpy  disease  or  white  swelling)  or  the  heads  of 
,  the  bones  (caries).  Here,  again,  one  is  reminded  of  the  frequent  limitation 
'  of  pyaemia  to  joints — another  illustration  of  the  effect  of  local  peculiarities 
\  in  determining  the  distribution  of  lesions,  even  when  they  are  due  to  infec- 
tion of  the  blood. 

7.  The  bones  are  a  frequent  seat  of  tubercle  in  children.  It  causes 
caries  and  suppuration,  and  frequently  runs  its  course  and  is  cured  without 
i^ny  of  the  internal  organs  being  complicated. 

Other  instances  of  local  tuberculosis  are  furnished  by  the  occasional 
appearance  of  meningitis  without  other  organs  than  the  brain  being 
affected,  and  by  lupus  or  deep  tuberculous  dermatitis,  which  is  rarely  asso- 
ciated with  disease  of  the  lymph-glands,  the  lungs,  or  any  other  organs. 

Summary. — Tuberculosis  is  a  specific  general  infective  disease,  derived 
as  a  rule,  but  perhaps  not  invariably^  from  a  caseous  focus.  The  secondary 
growths  are  of  the  kind  described  as  granuloma  (p.  60),  and  constantly 
contain  a  specific  bacillus,  the  contagium  vivum  to  which  the  morbid 
process  is  due.  But  besides  the  granuloma-growth  there  is  also  ordinary 
secondary  inflammation,  purulent,  ulcerative,  or  fibroid,  ^hich  in  most 
cases  follows  as  a  complication.  The  symptoms  of  tuberculosis  are  partly 
due  to  the  bacteria  themselves,  partly  to  the  tozines  they  secrete,  and 
partly,  in  many  cases,  to  a  concomitant  purulent  affection  due  to  micrococci. 

The  vehicle  of  contagion  is  most  conmionly  dried  sputa,  occasionally, 
perhaps,  the  breath,  or  the  mucus  accidentally  ejected  in  coughing,  and  not 
infrequently  milk  from  tuberculous  cows.  Although  there  is  no  protection, 
one  attack  rather  predisposing  than  indisposing  to  another,  yet  the  tissues 
of  many,  perhaps  the  majority  of  human  beings  appear  to  be  naturally 
immune  to  the  tubercle  bacillus.  This  immunity  may  at  any  age  be 
diminished  until  infection  becomes  easy ;  or,  on  the  other  hand,  it  may  be 
increased  until  infection  becomes  almost  impossible. 

The  clinical  course  of  tuberculosis  is  exceedingly  protracted  and  irre- 
gular, more  so  than  that  of  syphilis.  It  has  no  exanthem,  and  is  always 
accompanied  with  pyrexia,  which  resembles  the  fever  of  Enterica  and  of 
Septicsemia  more  than  any  other. 


TETANUS 

"  Extentat  nervos,  torquetar,  anhelit 
Inconstnnter,  et  in  jactnndo  membra  fatijrat." 

Lucretius,  iii,  489. 

Histifry  aiul  pathology —The  haciUus — Clinical  symptoms — Varieties — Idiopathic 
tetanus — Diagnosis — Mode  of  death — Recovery — Prognosis — Treatment  by 
drugs  and  by  antitoxic  serum. 

Nomenclature, — Tiravog  (a  stretching,  strain,  tension,  from  re/i/(i>), 
Qted  by  Hippocrates  and  other  classical  writers  —Rigor  nervorum  (Celsus) — 
Lockjaw. — Ft.  T^tanoe. — Germ,  Starrkrampf. 

Definition. — ^A  specific  disease,  depending  on  the  secretions  of  an  infec- 
tive microbe,  affecting  the  spinal  cord  and  producing  tonic  spasms  of  great 
•everity. 

History. — ^This  terrible  disease,  dreaded  at  once  from  the  pain  it  pro- 
duces and  from  its  fatality,  has  been  known  from  the  earliest  historical 
times.  The  symptoms  are  severe  tonic  spasms  or  general  convulsions,  and 
are  referable  throughout  to  the  spinal  system.  Since  with  few  and  doubt- 
ful exceptions  it  follows  a  wound,  it  has  been  more  studied  by  surgeons 
than  physicians.  A  striking  picture  of  a  case  of  acute  traumatic  tetanus 
given  by  Morgan  in  1833  is  quoted  in  the  article  in  Holmes'  '  System  of 
Surgery '  by  the  late  Mr  Poland.  The  immediate  cause  of  the  symptoms  is 
obviously  in  the  nervous  system,  and  since  the  discoveries  of  Johannes 
Mailer  and  Marshall  Hall,  no  less  obviously  in  the  reflex  aotion  of  the  grey 
matter  of  the  cord,  from  the  origin  of  the  fifth  cranial  nerve  to  the  lowest 
spinal  centre. 

Since  by  far  the  most  frequent  and  unmistakable  cases  are  certainly  trau- 
matic in  origin,  it  was  natural  to  suppose  that  some  foreign  body  acted  as 
an  irritant,  and  striking  cases  were  published  of  fragments  of  glass,  straw, 
or  clothing  being  found  in  the  wound,  and  even  of  recovery  after  they  had 
been  removed.  It  was  often  observed  also  that  the  wound  was  fouled  with 
earth.  Another  hypothesis  was  that  in  some  unexplained  way  the  activity 
of  the  spinal  centres  was  exalted  just  as  they  are  by  strychnia ;  indeed,  the 
likeness  between  cases  of  poisoning  by  this  drug  and  those  of  tetanus  was 
obvious  to  anyone  who  had  seen  or  read  of  both.  When  the  microscope 
waa  applied  to  morbid  anatomy  Lockhart  Clarke  in  1865  (*  Med.-Chir,  Tr./ 
xliv,  p.  225),  and  many  others  down  to  Dr  Dickinson  {'  Med.-Chir.  Tr.,'  liv) 
and  Dr  Coata,  described  evidences  of  inflammation  in  the  cord  of  haemor- 
rhage or  of  dilatation  of  the  perivascular  sheaths  with  extravasation  of  leuco- 
cytes.    The  view  taken  by  Clarke  was  that  there  was  a  neuritis  migrans 
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ascending  from  the  wound  to  the  spinal  centres.  Lastly,  the  opinion  wa* 
expressed  by  Mr  Poland  in  the  above-mentioned  article,  by  Sir  James 
Simpson,  and  by  many  others,  that  tetanus  is  due  to  a  toxic  influence  on 
the  cord  of  a  poison  acting  like  strychnine,  but  of  animal  oriprin,  and 
generated  in  the  wound. 

This  hypothesis  is  now  proved.  Tetanus,  which  had  before  taken  its 
place  according  to  its  symptoms  among  spasmodic  diseases  of  the  nerv<»u» 
system,  now  ranks  among  the  specific  infectious  diseases. 

The  contagion. — As  we  saw  in  the  case  in  diphtheria,  the  effects  of 
tetanus  are  not  due  directly  to  multiplication  of  the  infective  microbes 
throughout  the  body,  and  probably  none  ever  reach  the  spinal  cord  ;  they 
are  due  to  the  chemical  poisons  secreted  by  a  specific  microphyte. 

Nicolaier  in  1885  found  that  when  garden  mould  was  inserted  under 
the  skin  of  a  rabbit  an  abscess  was  produced,  the  pus  of  which  injected  int(» 
other  rabbits  produced  tetanic  convulsions  ;  and  the  same  effect  was  ob- 
tained in  the  following  year  by  Rosenbach  with  pus  from  a  patient  with 
tetanus.  Both  these  observers  described  a  very  small  slender  bacillus  a« 
probably  the  specific  microbe  ;  but  it  was  only  in  1889  that  a  pure  culture 
of  this  was  obtained  by  Kitasato,  a  Japanese  studying  in  Koch's  lalK>nitory 
at  Berlin,  and  also  by  Tizzoni  and  Cattani  in  Italy. 

It  is  a'  very  minute  organism,  occurring  in  rods  4— 5/i  long,  and  in 
slender  filaments  which  form  spores.  As  they  develop,  a  swelling  at  one 
end  of  the  rod  produces  a  '*  pin-head  "  or  "  driunstick  "  form.  The  8iM»re«i 
are  very  resistent  to  temperatures  at  which  the  bacillus  is  killed.  It 
cannot  grow  in  the  presence  of  oxygen  or  in  a  bright  light. 

This  bacillus  has  been  found  in  ploughed  fields,  beneath  the  dust  of  the 
streets,  in  horse  dung,  and  elsewhere  protected  from  light  and  air.  It  has 
also  been  found  in  pus  from  cases  of  tetanus.  It  is  separated  in  cultivation 
from  other  saprophytic  organisms  by  its  spores  resisting  heat  and  depri- 
vation of  oxygen.  It  lives,  therefore,  out  of  the  body  as  well  aa  in  it,  or. 
to  adopt  the  current  phrase,  it  is  a  **  facultative  '*  {i,  e,  occasional)  parasite. 
The  colony  of  bacilli  and  spores  does  not  travel  away  from  the  seat  of 
inoculation,  and  the  secretion  of  poisonous  chemical  products  goes  on  very 
slowly.  If  the  bacillus  alone  infects  the  wound  there  is  no  local  suppura- 
tion ;  and  if  this  occurs,  it  is  due  to  the  presence  of  other  pyogenic  micn>- 
cocci.  As  Dr  Woodhead,  from  whom  these  facts  are  taken,  remarkti, 
it  is  unfortunate  that  the  infected  wound  has  no  character  to  mark  it  like 
the  faucial  membrane  of  diphtheria,  and  so  it  is  often  not  recognised  as 
dengerous  until  the  whole  body  is  pervaded  by  the  poisonous  secretion  of 
the  bacillus. 

Symptoms. — After  an  incubation  of  about  ten  days,  the  disease  begins 
with  stiffness  of  certain  muscles,  which  is  often  first  discovered  when  the 
patient  wakes  up  in  the  morning.  Commonly  those  first  affected  are  the 
masseters,  causing  trismuSy  or  "  lockjaw."  Sometimes  the  earliest  symptom 
is  a  stiff  neck  ;  or  a  peculiar  grin  on  the  face.  A  little  girl  who  some  years 
ago  died  in  Guy's  Hospital  was  found  fault  with  by  her  mother  for  making 
faces  ;  but  soon  afterwards  the  poor  child  was  nearly  choked  by  spasms  in 
attempting  to  swallow  food. 

The  initial  wound  is  often  a  suppurating  one,  but  is  frequently  not 
severe  enough  to  require  surgical  treatment,  and  sometimes  is  so  slight  as 
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to  be  overlooked.  Occasionally  before  the  tetanus  sets  in  darting  pains  are 
complained  of  in  the  injured  part,  which  may  shoot  up  the  limb ;  there  are 
(our  instances  of  this  among  seventy-two  cases  which  were  collected  from 
our  case-books  for  the  *  Guy's  Hospital  Reports '  in  1857  by  the  late  Mr 
Poland.  As  a  rule  there  are  no  premonitory  symptoms  whatever.  The 
locality  of  the  earliest  spasm  is  not  usually  determined  in  man,  as  in  ex- 
perimental tetanus,  by  its  proximity  to  the  seat  of  infection. 

The  tonic  spasms  soon  increase  and  spread  to  the  muscles  of  the  trunk 
and  limbs.  The  face  acquires  an  aged  look,  the  forehead  is  wrinkled,  and 
the  features  drawn.  The  angles  of  the  mouth  are  wide  apart,  and  the  lips 
are  stretched  over  the  closed  teeth,  so  as  to  produce  a  fixed  smile — ^the  risus 
tardonicus*  The  naso-labial  furrows  are  exaggerated.  The  eyelids  are 
half  closed,  and  are  seldom  affected  by  the  cramp.  The  jaws  are  some- 
times clenched  so  firmly  that  not  even  a  paper-knife  can  be  wedged  in 
between  the  teeth.  The  trunk  is  rigid,  and  it  is  almost  always  curved,  so 
that  the  back  forms  a  deep  hollow,  while  the  occiput  is  buried  in  the 
pillow,  and  the  throat  stretched  upwards.  Occasionally  a  violent  spasm  of 
the  dorsal  and  gluteal  muscles  will  throw  the  patient's  body  into  an  arch, 
supported  upon  the  head  and  the  heels.  This  condition  is  called  opistho- 
ion€>6.  The  chest  is  thrown  forwards,  and  is  more  or  less  fixed  in  a  state 
of  expiration,  while  the  abdomen  is  fiat  or  hollow.  The  tension  of  the 
affected  muscles  is  obvious  to  the  touch  and  sight ;  this  is  particularly  the 
case  with  the  recti  abdominis,  which  feel  "  as  hard  as  boards,"  and  stand 
out  in  knotty  masses.  Sometimes  their  fibres  give  way,  and  blood  is 
extra vasated  so  as  to  form  a  palpable  swelling.  The  limbs  are  commonly 
extended,  and  there  may  be  a  marked  stiffness  of  the  shoulders  and  hips, 
and  less  often  of  the  elbows  and  knees.  There  is  seldom  impairment  of 
the  movements  of  the  hands  or  fingers,  but  the  writer  has  seen  them  the 
•eat  of  marked  tonic  spasm. 

From  an  early  period  of  the  disease  there  is  pain  in  the  muscles  like 
that  of  cramp.  There  may  also  be  a  distressing  sense  of  oppression  from 
embarrassment  of  the  breathing,  and  the  same  cause  may  produce  aphonia. 
The  patient  is  frequently  unable  to  micturate  in  consequence  of  the 
rigidity  of  his  abdominal  muscles. 

According  to  Rose,  of  Zurich,  in  his  article  in  Pitha  and  Billroth's 
'Hdbuch.  d.  Chirurgie,'  many  cases  of  tetanus  end  fatally  with  the  sym- 
ptoms above  described ;  but  as  a  rule  the  spasms  undergo  aggravation  at 
*  kmger  or  shorter  intervals.     During  these  paroxysms,  which  last  from  a 
few  seconds  to  three  or  four  minutes,  the  aspect  of  the  patient  becomes 
fri^tful  from  the  distortion  of  the  features  and  the  opisthotonos.     The 
tongue  is  often  caught  between  the  teeth  and  severely  bitten,  and  the  face 
•nd  the  hands  become  livid  from  cyanosis.     The  paroxysms  sometimes 
•rise  spontaneously ;   sometimes  they  are  obviously  refiex,  being  brought 
on  by  a  touch,  a  draught  of  cold  air,  a  sudden  noise,  or  some  voluntary 
effort.     They  are  generally  attended  with  great  increase  in  the  pain,  often 
by  extreme  anguish.     Sir  Gilbert   Blane,   however,   met    with   a   case   in 
which,  although  it  ended  fatally,  there  was  merely  a  tingling  sensation. 
f  Sleep  is  generally  impossible  from  an  early  period,  but  Watson  relates 

how,  when  a  patient  fell  asleep,  the  spasms  ceased  for  the  time ;  even  the 

*  /.  e,,  as  usually  interpreted,  the  Sardinian  laagh ;  from  the  classical  tradition  of  an 
hmh  growing  in  Sardinia  CZapiiSt)  which  prodaced  involantary  facial  spasms.  Cicero  has 
ridart  ykX^tra  9ap9dviov;  and  this  form,  used  by  all  Greek  writers  from  Homer  to  Plato 
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abdominal  muscles  became  perfectly  soft  and  yielding,  but  instantly  re- 
sumed tlieir  contracted  state  aa  soon  as  he  awoke.     The  mind  is  clear  and    ^ 
unclouded.  t 

The  pulse  is  at  first  natural,  but  towards  the  last  it  becomes  very  rapid, 
perhaps  160  or  200  in  the  minute. 

It  was  long  a  disputed  question  whether  tetanus  is  attended  with  fem. 
Recent  observations  have  shown  that  the   temperature   may  be  normil       i 
throughout  the  whole  course  of  even  the  most  acute  and  severe  cases ;  whiie     S 
in  those  which  are  comparatively  slow  in  their  progress  the  thermomet^     f 
occasionally  indicates  102^  or  103O.     Before  death  hyperpyrexia  sometimcf 
rapidly  develops  itself,  temperatures  of  110^  or  112^  being  registered.    Thii 
is  not  inflammatory  fever,  but  due  to  disturbance  of  a  central  regulation 
machinery,  as  in  the  case  of  fractured  spine,  of  cerebral  haemorrhage,  or  of  tie 
I  staitts   epilepticus.     Tetanus    is   among   the   few   diseases   in    which  the 
temperature  has  been  observed  to  rise  one  or  two  degrees  after  death.  ^ 

The  skin  is  often  bathed  in  sweat,  and  an  eruption  of  sudamina  is  not  g^ 
infrequently  present.  Dr  Wilks  haa  recorded  in  the  *  Guy's  Hoipitil  ^ 
Reports '  for  1872  an  instance  in  which  the  perspiration  from  the  forehead  W 
gave  to  white  linen  a  reddish  stain,  which,  however,  Dr  Stevenson  found  3 
not  to  be  due  to  the  presence  of  blood.  5 

The  following  is  a  case  lately  seen  by  the  writer  in  consultation  with  "^ 
Dr  David  Syme : 

A  well-grown,  healthy  youth  of  seventeen  cut  his  hand  in  a  fHll  from  his  bicycle  on  Jil| 
2nd,  1899.     He  washed  the  wound  froin  dirt,  but  there  remained  a  black  stain,  even  afUr 
the  wound  healed.    On  the  12th,  the  cut  being  apparently  well  and  almost  forgotten,  bt 
found  his  jaw  stiff.    The  stiffness  increased,  and  three  days  later  painful  spasms  beftaaia 
the  back,  and  afterwards  less  severely  in  the  neck ;  he  then  had  to  go  to  bed.    Whei 
seen  on  the  19th  he  had  suffered  three  very  bad  nights,  sleep  being  prevented  by  freqiMat 
spasm  of  the  erector  rouicles  of  the  back.    The  least  touch  on  the  flank  or  preaaare  over  the 
spine  brought  on  fresh  contractions,  which  lasted  a  very  short  time,  never  more  than  ten  or 
fifteen  seconds.    He  could  not  open  his  mouth  more  than  enough  to  take  liquid  food,  aad 
had  no  power  of  mastication.    There  was  no  trismus  nor  ririM  9ardon%eu9,  nor  were  the 
limbs  nffected  at  this  time.     The  mind  was  perfectly   clear;   the  pupils  normal;  the 
knee-jerks  and  plantar  reflexes  brisk,  but  not  unusually  so ;  there  was  no  ankle-elonns,  and 
the  functions  of  the  rectum  and  bladder  were  intact.    There  was  no  loss  of  senaation  or  of 
motion.    The  symptoms  were  clearly  due,  not  to  concussion  or  other  injury  to  the  spine 
or  cord,  but  to  poisoninsr  bv  the  toxines  of  the  tetanus  microbe.    The  only  pain  bMide 
that  of  the  spasms  was  due  to  the  tongue  having  been  twice  bitten  by  convulsive  closare 
of  the  jaw«.    The  prognosis  appeared  to  be  fnvonrable  from  the  gradual  advent,  moderate 
severity,  and  restricted  extent  of  the  spasms. 

July  19th. — Fifteen  drops  of  laudanum  and  the  same  of  tincture  of  cannabis  indica  were 
ordered  instead  of  bromide,  which  was  the  drug  previously  given,and  some  antitoxic  aernm 
was  procured  from  the  Jenner  Institute  of  Preventive  Medicine,  of  which  10  cc.  were 
injected  on  its  arrival  the  following  day,  July  20th,  and  a  second  dose  at  night. 

"  July  21st. — He  had  a  much  better  night  after  the  draught  on  the  19th  and  20th,  and 
to-dny  can  open  his  mouth  a  little  more.  The  back  is  constantlv  arched  and  rigid,  bat  there 
are  no  violent  spasms ;  the  legs  are  stiff,  and  he  has  bitten  nia  tongue  again ;  the  right 
hand  (the  one  injured)  is  stiff,  and  the  grasp  weak.  The  ritus  aardamicus  has  appeared. 
A  papular,  irritable,  erythematous  rash  occupies  the  flanks  and  thighs.  No  pyrexia. 
Highest  temp.  101°  F.  on  the  16th.  Takes  liquid  food  well,  and  feels  more  comfortable.** 
Another  injection  of  the  antitoxic  serum  was  given,  and  the  laudanum  and  Indian  hemp 
repeated  at  bedtime.    The  rash  was  no  doubt  due  to  the  antitoxic  serum. 

During  the  next  two  days  the  erythema,  to  which  urticarial  wheala  were  added,  spread 
over  the  trunk  and  limbs,  and  became  very  troublesome,  interfering  with  the  patient's  alecp 
and  exciting  spasms  when  he  tried  to  scratch  the  skin.  After  this  subsided  with  deeqna- 
mation,  the  temperature,  whi<;h  had  risen  to  101**  and  101*6^  fell  agun  to  normal,  and 
he  slept  so  well  that  the  draught  at  night  was  omitted.  No  more  antitoiie  aeram  waa 
injected,  but  15  grains  of  chloral  hydrate  were  given  twice  or  thrioe  in  the  twenty-foor 
hours  when  the  spasms  were  troublesome. 

July  26th.— Spaims  much  less  severe.     Sleeps  well. 
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Jaly  30th,  the  nineteeth  day  of  the  iUiiesg,  and  the  twenty- ninth  since  the  patient  had  the 
injory. — Dr.  Synie  reports  aninternipted  improveuienCy  and  considers  the  patient  conva- 
lescent. 

On  the  7th  of  Angnst  he  left  home  for  tlie  sea-side. 

Varieties, — Cases  sometimei^  deviate  from  the  ordinary  type.  In  ancient 
times  several  kinds  of  tetanus  were  distinguished.  If  the  body  was  arched 
forwards  instead  of  backwards,  so  that  the  head  and  the  knees  met  in 
front  of  the  chest,  this  waa  called  emprosthotonos*  In  another  variety,  for 
which  the  name  pleurotonos  has  been  invented,  the  curve  is  on  one  side. 
But  in  comparison  with  opisthotonos,  both  are  exceedingly  infrequent,  and 
it  is  absurd  to  make  separate  species  of  them.  Indeed,  Rose  maintained 
that  they  are  really  never  seen  in  this  disease,  although  they  may  occur 
in  hysteria.!  Ib  1870,  however,  a  woman  aged  forty  died  in  Guy's  Hos- 
pital of  tetanus,  in  whcmi  it  is  sand  that  ''  the  anterior  muscles  were  mainly 
affected,  so  that  there  was  a  condition  of  emprosthotonos.'* 

There  is  one  aberrant  variety,  in  which  the  earliest  symptom  is 
muscular  spasm  of  the  part  originally  injured,  and  in  which  the  paroxysms, 
when  they  set  in,  affect  those  muscles  far  more  than  others.  Such  a  case 
waa  recorded  by  the  late  Mr  Key  in  the  third  volume  of  the  *  Guy's 
Hospital  Reports,'  and  Dr  Fagge  afterwards  saw  a  well-marked  instance  of 
the  same  kind.  The  same  fact  was  noted  by  the  present  writer  in  the  case 
related  above.     It  is  frequent  when  the  disease  is  produced  in  animals. 

An  occasional  complication  of  tetanus,  to  which  Rose  has  drawn  atten- 
tion, is  facial  paralysis.  In  1871  a  woman  died  under  Mr  Poland  in  Guy's 
Hospital,  in  whom  this  symptom  was  present  on  the  left  side,  and  -whose 
ocular  muscles  were  also  affected  in  a  strange  way,  the  left  eye  being 
immoveable,  turned  upwards  and  outwards,  while  the  right  one  was  as 
rigidly  set  straight  forwards.  Neither  meningitis  nor  any  lesion  of  the 
brain  was  discovered  at  the  autopsy.  The  original  accident  was  a  fracture 
of  the  orbital  plate  of  the  frontal  bone,  caused  by  the  point  of  an  umbrella. 
This  corresponds  with  a  statement  of  Rosens,  that  the  starting-point  of  the 
tetanus  in  such  cases  is  always  within  the  distribution  of  the  facial  nerve ; 
he  supposes  that  the  trunk  of  the  nerve  becomes  swollen,  and  is  compressed 
within  the  bony  canal  through  which  it  has  to  pass. 

Other  writers  have  described  similar  cases  as  Tetanus  limited  to  the 
head  (K op f tetanus).  The  wound  is  also  on  the  head,  and  beside  spasm 
there  is  paralysis.  Sir  George  Humphry  narrated  four  cases  ('  AUbutt's 
System,'  vol.  i,  p.  780),  two  of  which  ended  favourably.  The  question 
is  whether  these  are  varieties  of  tetanus  or  some  other  spasmodic  disease. 

Etiology. — Some  of  the  supposed  causes  are  imaginary,  others  are  only 
accessory  to  the  essential  infection  by  the  bacillus  and  its  secretions.  It 
was  once  erroneously  supposed  that  tetanus  was  particularly  likely  to  follow 

*  **  Neque  tamen  alius  importnnior  acntiorque  morbus  est  quam  is,  qui  quodam  rigore 
Benromip,  modo  caput  scapnlis,  modo  mentum  pectori  annectit,  modo  rectam  et  immobilein 
eenricem  intendit.  Priorem  Oreci  dirtnOorovov,  insequentem  ifATrpooOdrovov,  ultimum 
riravov  appellant :  quumvia  minus  subtiliter  qnidani  indlscretis  his  nominibus  utuntnr  " 
('Celsus/  lib.  iv,  cap.  iii;  also  '  Cslius  Aurelianus  de  Acut.  Morb./  lib.  iii,  cap.  vi). 

t  The  great  French  military  surgeon,  Larrey,  has  been  the  authority  for  the  occurrence 
of  emprosthotonos  in  tetanus;  but  Rose  shows  by  detailed  criticism  that  all  his  cases, 
belonged  to  a  very  mild  form  of  tetanus.  Larrey  entertained  the  notion,  certainly  without 
foundation,  that  the  spasms  were  distributed  according  ns  the  wound  which  caused  the 
tetanus  was  in  front  or  behind. 
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wounds  of  the  thumb,  or  suppurating  or  lacerated  wounds,  or  an  injurr  u> 
a  nerve,  or  the  presencse  in  the  wound  of  foreign  bodies.*  The  really  neces- 
sary condition  is  that  the  wound  should  be  infected  with  the  bacillus  Ur 
earth  or  horse-dung ;  hence  tetanus  is  most  apt  to  follow  wounds  of  the 
hands  and  feet,  falls  from  horses,  and  grazing  of  the  skin  on  the  ground. 
Hence  also  it  is  less  rare  among  gardeners,  stablemen,  and  farm  l&bourert 
than  among  artisans. 

Tetanus  is  more  common  in  the  tropics  than  in  temperate  climates,  mon^ 
common  in  negroes  than  in  Europeans,  and  more  common  in  men  than  in 
women.  There  is  a  special  aetiological  variety  of  the  disease — Uktntti 
neonatorum — ^which  affects  infants,  usually  in  the  end  of  the  first  or  during 
the  second  week  after  birth.  It  is  the  result  of  an  ulcer  of  the  navel  after 
tying  the  umbilical  cord. 

It  is  important  for  the  physician  to  be  aware  that  tetanus  often  followi 
very  slight  cuts  and  trifling  abrasions,  which  are  apt  to  be  fcM^tten  br 
the  patient.  Rose  says  that  nearly  half  of  his  cases  were  sent  into  the 
hospital  as  cases  of  ''  rheumatism  ''  or  of  some  internal  disease.  Instances 
have  been  recorded  in  which  tetanus  has  been  ascribed  to  extraction  of 
a  tooth,  to  venesection,  to  the  application  of  a  cupping-glass,  or  to  a  cut 
from  a  whip.  It  is  even  said  to  have  followed  simple  fracture  of  the  limbt, 
or  after  falls  upon  the  back  of  the  neck,  without  any  breach  of  surface.! 

In  1860  a  girl,  aged  five,  died  in  Guy's  Hospital,  who  the  day  before  she 
was  attacked  by  tetanus  had  a  fall  in  which  she  grazed  her  elbow.  Three 
other  patients  showed,  one  a  slight  scar  over  the  knee,  another  a  small  sore 
on  the  elbow,  and  the  third  a  little  scab  with  pus  beneath  it  at  the  elbow. 
The  last,  however,  had  also  a  cicatrix  half  an  inch  long  on  the  forearm,  due 
to  a  cut  received  about  six  weeks  previously.  In  1873  a  boy  was  admitted 
under  Dr  Fagge's  care  in  whom  stiffness  of  the  neck  and  jaws  had  come 
on  four  or  five  days  after  the  healing  of  a  small  '*  gathering "  on  one 
great  toe,  from  a  nail  in  his  shoe.  This  patient  recovered.  Again,  tetanus 
has  sometimes  occurred  soon  after  parturition  or  abortion.  In  a  case  which 
was  observed  at  Guy's  in  1870  no  cause  could  be  discovered  but  a  pro- 
lapsed and  excoriated  cervix  uteri.  A  patient  of  Dr  Fagge,  besides  having 
a  festering  sore  on  the  elbow,  had  got  wet  through  in  a  shower  of  rain 
three  days  before  the  tetanus  set  in.  A  man  under  Mr  Bryant  had  a 
slight  scratch  on  the  little  finger,  which  soon  healed ;  he  also  was  exposed 
to  wet  two  days  before  being  attacked  with  stiffness  of  the  shoulders. 

Army  surgeons  have  often  noted  that  after  a  battle  the  wounded  are 
most  likely  to  be  attacked  by  tetanus  when  they  lie  in  tents  on  a  damp 
i  surface,  or  when  cold  nights  follow  hot  days.  This  liability  to  exposure  to 
'  sudden  changes  of  temperature  in  tropical  climates  may  be  one  reason  of 
the  frequency  of  the  disease  after  injuries  among  the  coloured  populations 
of  the  East  and  West  Indies.  A  similar  explanation  may  perhaps  apply  to 
Greece  and  Italy,  where  tetanus  was  well  known.  It  is  among  the  diseases 
which  Hippocrates  ascribes  to  cold  (Aphor.  v,  17),  and  Celsus  remarks  (lib. 
ii,  cap.  i),  *'  Frigus  modo  nervorum  distentionem,  modo  rigorem  infert : 
illud  (TTradftdc,  hoc  riravog  Graece  nominatur." 

•  See  Mr.  Bowlby's  remarks  on  this  subject  (*  Diseases  and  Injuries  of  Nerves.'  1889, 
p.  304). 

t  Sec  a  remarkable  case  recorded  by  Mr.  Charles  Lucas,  and  quoted  by  Sir  Qeor(re 
Humphry,  in  which  tetanic  sjmsms  followed  a  traumatic  abscett  of  the  thigh,  and  were 
cured  bv  its  evacuation. 
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Idiopathic  tetanus, — It  has  generally  been  believed  that  tetanus  may  be 
[ottied  without  previous  injury,  and  that  it  is  then  the  eflfeet  of  a  chill. 

OtJnljT  17thp  1863,  a  mail  tat  in  a  draught,  and  arterwards  felt  a  stiffness  in  his  limbs; 

liconiinaed  during  the  18th  and  tiie  19th.    On  the  20Mt  more  marked  tetanic  symptoms 

limsnd  he  came  to  Guy's  Hospital  and  was  admitted.     At  7  a.m.  on  the  2l8t  he  had  a 

IMR  paroxysm  aflTecting  his  chest,  in  which  he  died. 

Asother  patient,  in  1869,  had  got  his  feet  wet  the  day  before  the  disease  began.     Sir 

iwi  Watson  cites  a  case  from  Dr  Gregory  of  a  man  who,  "  having  fallen  asleep  in 

t  grass,  awoke  with  a  stiff  neck,  which  afterwards  went  on  into  regular  tetanus." 

Such  eases  are  not  convincing.  Similar  accounts  have  been  and  still 
Ige  given  of  the  origin  of  Enteric  fever.  Draughts,  chills,  and  wet  feet  are 
ItBO  common  not  to  precede  tetanus  now  and  then  by  mere  coincidence. 
lloreoTer  the  supposed  cause  does  not  apply  to  all  the  cases.  Three  patients 
|W  at  Guy's  Hospital  between  1863  and  1875,  of  idiopathic  tetanus,  which 
IDrFagge  was  unable  to  assign  to  cold  or  any  other  cause. 

The  most  reasonable  view  is  to  compare  these  caees  with  those  we  some- 

oes  meet  with  of  non-traumatic  pyaemia,  or  of  syphilis  or  scarlatina,  in 

ikich  no  contact  with  a  previous  case  can  be  ascertained.     We  must  not 

f  fvce  facts  in  pathology,  and  there  are  no  rules  without  exceptions ;  but  as 

I  occasional  inexplicable  case  does  not  shake  our  well-founded  belief  that 

!  ffenr  case  of  S3rphilis  or  scarlatina  was  really  acquired  by  contact  with 

'  iBOther  one,   so  we  may  still  believe   that   every  case   of   "  idiopathic " 

I  pjemia  or  tetanus  ia  really  due  to  some  unnoticed  or  forgotten  wound. 

DiagnosU. — This  is  seldom  difficult.     It  is  only  at  the  very  commence- 
iWDt  of  trumun  from  dental  irritation  in  infants,  that  one  could  mistake 
ifc  for  true  '*  lockjaw."     Rose   says   that   even   at   the   earliest   period   of  ( 
tetanus  he  has  always  been  able  to  discover  a  certain  degree  of  stiffness  of  I 
tbe  back  of  the  neck,  such  that  the  patient  was  unable  to  bring  the  chin  ] 
freely  down  to  touch  the  chest.     Another  practical  advice  of  his  is  to 
introduce  one's  finger  into  the  patient's  mouth,  so  as  to  feel  the  hard  edge 
of  a  rigid  masseter  much  more  distinctly  than  from  outside  the  cheek. 
Inability  to  open  the  jaws,  from  ankylosis  of  the  temporo-maxillary  joints, 
is  in  this  way  easily  distinguished  from  trismus. 

Tetanus  is  sometimes  simulated  by  hysteria.  Sir  Thomas  Watson  men- 
tions an  instance  of  this  kind  in  a  girl,  who  '*  would  all  at  once  be  drawn 
into  a  position  such  that  the  top  of  her  head  and  her  feet  alone  supported 
ker.  while  her  body  was  bent  backwards  like  a  bow ;  then,  after  a  time, 
with  equal  suddenness,  the  opposite  position  was  assumed,  her  forehead 
and  her  knees  being  brought  together."  His  statement  suggests  the 
criterion  which  is  applicable  to  all  cases  of  this  kind  ;  namely,  the  irregular 
and  inconsistent  nature  of  the  symptoms. 

Another  affection  which  has  perhaps  to  be  considered  is  acute  spinal 

wteningitis.     A  case  given  in  "  Reynolds'  System  '  as  a  typical  example  of 

tlie  latter  disease  would  show  that  it  may  very  closely  resemble  tetanus ; 

but.  as  Moxon  argued,  that  may,  after  all,  have  been  tetanus. 

I  Tetanus  is  distinguished  from  hydrophobia  by  the  much  shorter  period 

of  latency  after  the  wound,  by  the  persistent  trismus,  and  by  the  absence  of 

mental  disturbance.     It  is  doubtful  whether  tetanus  has  ever  followed  the 

bite  of  an  animal.* 

•  See  a  review  of  this  part  of  the  subject  hy  Mr  Wm,  Anderson  ('Lancet,*  Feb.  4th, 
1888). 
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Tetanilla,  or  tetany,  resemblee  a  mild  attack  of  tetanus  in  its  asijectrrL  ,  k 
there  is  more  continued  spasm,  the  clonic  movements  are  slower,  aiM^^*  ^ 
pain  much  less.  It  is  not  traumatic,  occurs  in  children,  and  is  venr  te-  ^^ 
fatal.  It  will  find  its  place  among  spasmodic  diseases  of  the  nefc — ^^ 
system  of  obscure  origin. 

The  most  important  diagnosis  is  between  tetanus  and  the  e£Fec"^^ 

strt/chnia.     A  boy  aged  twelve  was  brought  into  Guy's  Hospital  at     ^£^ 

o'clock  one  morning,  suffering  from  opisthotonos,  and  from  spasms  oT  tf^ 

respiratory  muscles,  so  severe  that  he  almost  ceased  to  breathe.     He   i^^ 

a  druggist's  boy,  and  confessed  that  between  7.40  and  8.30  a.m.he  picked  - 

up  some  black  stuff*  (afterwards  ascertained  to  be  extract  of  nux  vomiiml  ] 

and  put  it  into  his  mouth  for  liquorice,  until  he  found  it  bitter,  and  m^f    I 

out  as  much  as  he  could.     Ice  applied  to  his  spine  gave  him  relief.    Fitm     ] 

some  urine  passed  at  1.20  p.m.  Dr  Stevenson  succeeded  in  obtaining  the    '-^ 

reactions  of  strychnia  and  brucia.     By  that  time  his  symptoms  had  paaied    i 

I  off,  and  he  was  discharged  from  the  hospital  a  few  days  later.     The  dune-    -| 

I  teristic  features  of  such  cases  are  the  suddenness  with  which  opisthotoooi  ^ 

\and   the  most   violent  general   spasms  set   in,   the  absence  of  penitteit  ^ 

( rigidity  of  the  affected  muscles  during  the  intervals  (so  that  the  mouth  ett    S 

be  freely  opened),  the  fact  that  the  hands  are  involved,  and  the  npid  -3 

death  or  recovery  which  ensues.     Even  if  the  poison  were  administered  ii   ^ 

small  doses,  and  repeated  at  frequent  intervals,  strychnia  could  simulate    3 

the  progressive  development  of  tetanus,  as  was  proved  in  the  famous  trill    ^ 

of  Palmer  for  murdering  Cooke  at  Rugeley  by  repeated  doses  of  strychnine.    :Jjj 

.  Fatal  event, — As  a  rule  tetanus  ends  fatally  between  the  third  and  the    3 
seventh  days.     The  occurrence  of  death  within  twenty-four  hours  from  the  ^ 
first  symptom  is  very  infrequent.     Among  Poland's  seventy-two  ca«e«  it    .* 
only  occurred  twice ;  one  patient,  a  young  man  who  was  attacked  six  dtjl 
after  a  compound  fracture  of  the  leg,  died  in  nineteen  hours ;  the  other,  s 
girl  who  had  been  burnt,  is  said  to  have  lived  only  four  or  five  hours.* 

Death  often  occurs  during  a  paroxysm,  and  may  be  due  to  spasm  of 
the  diaphragm  or  of  the  glottis.     Poland   mentions  that  in   one  of  hit     - 
cases  the  heart's  action  continued  for  a  short  time  after  the  breathing  had 
ceased.     In    1875    a   patient    suffering   from    tetanus   in    Guy's    Hospital 
repeatedly  turned  perfectly  livid,  so  that  he  seemed  to  be  at  the  point  of 
death,  although  clenching  of  his  hands  was  the  only  outward  indication 
of  an  increase  of  spasm ;   at  last,  after  four  days,  one  of  these  seizures 
proved  fatal.     Bauer,  in  Ziemssen's  '  Handbuch,'  believes  that  the  danger 
from   dyspnoea  in   tetanus  has  been   over-estimated,   since   carbonic  acid 
poisoning  relaxes  the  muscles  before  death  can  take  place. 
I         The  immediate  cause  of  death  is  occasionally  sudden  syncope.     Rose 
relates  an  instance  in  which  he  had  his  finger  on  the  pulse  when  it  suddenly 
and  finally  stopped  ;  but  this  case  was  complicated  by  hyperpyrexia.    Some 
have  supposed  that  in  cases  of  this  kind  the  ventricles  are  seized  with 
spasm,  and  stress  has  been  laid  on  the  fact  that  after  death  the  heart  is 
often  found  closely  contracted ;  but  this  is  in  all  probability  the  result  of 
rigor  mortis.     There  is  no  reason  to  believe  that  the  heart  or  any  other 

*  The  most  quickly  fatal  case  on  record  is  one  of  n  nejrro  servant,  who  lacerated  his 
thumb  in  breaking  a  china  dish,  and  who  was  almost  instantly  seised  with  oonTuUiont,  aad 
died  in  a  quarter  of  an  hour;  but  Sir  Thomas  Watson,  althoagh  he  eitca  it,  ezprcaeet  a 
doubt  as  to  whether  this  was  genuine  tetanus,  and  in  this  doubt  mott  readers  will  share. 
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inYoluntarj  muscleB  share  in  the  spasms  of  the  limbs  and  trunk.  Rose  | 
argues  that  the  real  cause  of  death  is  cardiac  paralysis;  he  thinks  that  I 
the  muscular  contractiops  oppose  a  resistance  to  the  circulation  through  I 
the  arteries  which  the  heart  is  unable  to  overcome. 

There  are  rare  cases  in  which  life  is  prolonged  for  three  or  foiur  weeks, 
but  which  yet  prove  fatal  at  last.  The  spasms  may  have  altogether  sub- 
sided, so  that  the  patient  is  thought  to  be  in  a  fair  way  to  recovery, 
although  he  is  excessively  thin,  weak,  and  prostrate,  with  sunken  features 
and  a  scarcely  perceptible  pulse.  Among  the  cases  collected  by  Poland 
there  are  two  which  proved  fatal  during  a  paroxysm  as  late  as  the  twenty- 
first  or  the  twenty-second  day,  and  two  others  in  which  death  was  referred 
to  exhaustion  on  the  sixteenth  and  the  thirty-second  days  respectively. 

The  following  case  was  one  of  those  in  which  the  paroxysms,  although 
they  recur  but  seldom,  destroy  life  early. 

The  pfttient's  main  complaint  was  of  a  spatmodic  pain  in  Jbbe  riglit  hypochondrium, 
which  he  attribated  to  wind.  When  it  came  on  he'uaed  to  $ret  up  and  walk  abont^ declaring 
that  he  conld  not  lie  down;  he  would  stand  leaning  against  the  bedpost,  and  would  call  to 
his  wife  to  rub  his  back.  About  a  fortnight  ago  he  had  run  a  garden  fork  into  his  great 
toe.  Four  days  before  I  saw  him  he  began  to  complain  of  stiffness  of  his  jaws,  and  from 
that  time  he  was  unable  to  open  his  mouth  fully.  These  facts  led  to  a  strong  suspicion 
that  the  abdominal  pain  was  due  to  tetanic  spasm.  He  died  three  days  after  my  first  visit, 
and  about  twenty-four  hours  after  sitting  up  in  bed  to  make  his  will. — C.  H.  F. 

Con  valesenee.— When  recovery  from  tetanus  takes  place,  a  certain  l- 
degree  of  stiffnesiS  of  the  muscles  often  remains  for  a  considerable  time,  and 
very  slowly  passes  off.  Poland  mentions  a  case  in  which  there  was  still 
some  stiffness  of  the  jaws  after  a  year  had  elapsed.  In  1871  Mr  Golding- 
Bird  had  a  boy  under  his  care  in  Guy's  Hospital  in  whom  the  spasms  lasted 
for  fifty-one  days,  and  even  after  they  had  subsided  his  limbs  still  re- 
mained rigidly  flexed,  he  became  exceedingly  emaciated,  and  bedsores 
developed,  so  that  he  ultimately  died  on  the  one  hundred  and  seventh  day. 

Prof/nosi^, — As  a  rule  the  recoveries  are  seen  among  the  more  protracted 
cases,  and  those  which  set  in  soonest  after  an  injury  are  more  dangerous  . 
than  when  the  period  of  incubation  is  longer.  It  is  very  doubtful  whether 
"  idiopathic  "  cases  are  really  less  dangerous  than  those  which  are  mani- 
festly traumatic  in  origin.  Unfortunately  rapid  progress  of  symptoms  ] 
points  more  surely  to  fatal  event  than  a  slow  course  does  to  recovery. 
The  average  mortality  of  tetanus  among  the  seventy-two  cases  collected 
by  Poland  in  1857  was  86  per  cent.  That  among  505  cases  recorded  in 
the  *  History  of  the  War  of  the  Rebellion '  in  the  United  States  was  451, 
or  89  per  cent. 

Treatment, — ^There  are  certain  measures  obviously  necessary.  The 
patient  should  be  placed  in  a  quiet,  dark  room,  and  should  be  protected 
from  all  noise  and  excitement,  and  from  the  visits  of  friends.  He 
should  speak  and  move  as  little  as  possible.  The  food  which  is  given 
to  him  must  be  fluid,  and  should  be  given  as  frequently  as  the  patient  can 
take  it,  with  wine  or  brandy.  If  he  is  unable  to  swallow,  enemata  of  beef- 
tea  and  brandy  may  be  administered  at  regular  intervals,  unless  this  brings 
on  paroxysms  of  spasm.  Rose  advised  that  anaesthesia  should  be  induced 
regularly  once  or  twice  a  day  by  chloroform,  for  the  purpose  of  injecting 
food  into  the  stomach  through  a  tube.  Purgatives  should  not  be  griven 
after  the  first  day. 

The  amputation  of  an  injured  limb  or  division  of  a  nerve  leading  from 
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a    wound   is   of   no   avail,    notwithstanding   the   apparently   good 
reported  in  the  American  Civil  War.     A  splinter  of  wood  or  some  otkr 
foreign  body  has  been  now  and  then  unexpectedly  found  under  a  cicatrix,  or 
embedded  in  a  nerve-trunk ;   but  even  then,  as  it  was  not  the  cause,  iti 
removal  is  unlikely  to  be  the  cure,  of  the  disease. 

As  regards  treatment  by  drugs,  when  this  terrible  malady  runs  a  rapid 
course  one  can  often  do  nothing  but  keep  the  patient  continuously  unte 
\  chloroform,  so  as  at  least  to  secure  euthanasia. 

On  the  other  hand,  when  the  progress  of  tetanus  is  slow,  it  often  f«eiu 
that  the  death  of  the  patient  is  little  more  than  an  aooident,  from  the  super- 
vention of  a  paroxysm  which  happens  to  exceed  a  certain  limit  of  severity. 
In  such  cases  one  might  hope  that  narcotic  medicines,  or  those  which  rdas 
the  muscles,  would  save  life.  With  this  object,  as  well  as  to  relieve  the 
patient's  sufferings,  opium  has  been  often  employed.  Sir  Thomas  Watson 
mentions  the  case  of  a  lady  who  took  more  than  four  ounces  of  laudanum  a 
day  during  twenty  days,  and  who  recovered ;  and  he  refers  to  another 
in  which  an  ounce  of  solid  opium  was  swallowed  in  divided  doses  every  day  \ 
for  three  weeks.  The  hydrate  of  chloral,  with  or  without  bromides,  has  ' 
sometimes  been  used  in  cases  of  the  same  kind  with  apparent  success.  ' 

,! 
In  1870,  for  instance,  Mr  Birkett  bud  under  his  care  nt  Quy'i  Hospital  a  maa  agfi 
twenty,  who  on  June  24th  had  received  u  kick  on  an  ulcer.  Next  dHy  he  felt  rigidity  €f  ] 
the  muscles  of  the  face,  and  was  unable  to  swallow  solids.  He  was  admitted  on  the  28lli. 
At  first  thirty  gruins  of  chloral  were  given  every  four  hours,  bat  on  the  30th,  thiiteca 
doses  having  been  taken,  a  grain  of  opium  was  ordered  to  be  taken  every  three  bom 
instead.  However,  the  spasms  became  more  severe;  and  on  July  4th  a  drachm  of  chlofal 
WHS  prescribed  at  one  dose,  and  half  a  drachm  on  the  following  evening.  After  this  ftftaea 
grains  were  given  every  other  hour  until  the  11th,  when  the  quantity  was  increaeed  to 
twenty-five  grains  every  other  hour.  Two  days  later  it  was  reduced  again,  and  tliedi»eaae 
now  gradually  subsided  in  the  course  of  the  next  three  or  four  weeks. — A  full  report  of 
this  case  will  be  found  in  the  *  Guy's  Hospital  Reports '  for  1878,  by  Dr  Frederick  Taylor. 

The  inhalation  of  chloroform,  repeated  or  continuous,  has  been  fairly 
tried,  and  on  the  whole  has  disappointed  expectations.  Still  it  is  very 
useful  as  a  means  of  relief  and  to  allow  of  feeding.  Cannabis  indica  has 
also  been  used,  and  sometimes  with  apparent  benefit.  Bromides  appear  to 
be  only  useful  when  combined  with  chloral  hydrate. 

Among  the  depressants  of  muscular  action  physostigma  has  been  em- 
ployed at  Guy's  Hospital  in  one  case  which  ended  favourably. 

The  patient  was  a  man  aged  twenty -one,  wlio,  having  pot  drunk  on  NovemWr  SOth, 
1874,  began  to  suffer  from  stiffness  in  the  back  on  Deceuiber  Ist.  He  was  admit  te<l,  under 
Dr  Wilks,  with  fully  developed  tetanus  on  December  5tii,  and  spa^iUK  recurred  every  tlippe 
or  four  minutes.  The  extract  of  Calabar  bean  was  given  at  first  in  small  doses,  but  after* 
wards  one  grain  every  two  hours  :  and  on  the  10th,  after  a  very  severe  st'iinre,  8e\*eu  doMa 
of  a  grain  each  were  administered  at  intervals  of  fifteen  minutes  in  succession.  Hebegaa 
to  improve  about  December  17th,  but  tlie  stiffness  of  ihe  joints  remained  until  after  the 
middle  of  January,  1875. 

Against  this  case  must  be  set  another  one  under  Dr  Fagge's  care  in  the 
summer  of  1875,  in  which  death  occurred  on  the  sixteenth  day,  in  spite  of 
two  and  a  half  grains  of  extract  of  physostigma  repeated  at  intervals  of 
only  an  hour.  Previous  to  these  two  cases  one  was  published  in  the  *  Prac- 
titioner '  for  1874  (vol.  xiii,  p.  345),  in  which  enormous  doses  of  physo- 
Ktignia  were  followed  by  recover}'. 

Subcutaneous  injections  of  curare  were  administered  to  a  man  under 
the  care  of  Mr  Durham  in  1876  ;  but  it  seems  doubtful  whether  the  doses 
employed  were  large  enough  to  be  efficacious.   The  danger  of  paralysing  the 
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muscles  of  respiration  would  be  great  if  this  drug  were  pushed.  Another 
medicine  which  has  now  and  then  been  followed  by  recovery  is  quinine. 
An  instance  of  this  was  recorded  by  Dr  Bright  in  the  first  volume  of  the 
'Guys  Hospital  Reports.' 

In  the  collection  of  cases  published  by  Dr  Taylor  in  the  same  '  Reports  *  ) 
for  1878,  there  are  recorded  nine  in  which  death  occurred  under  chloral  (six 
by  the  fourth  day,  and  the  other  three  on  the  eighth,  tenth,  and  twelfth  ' 
days),  and  seven  which  ended  fatally  under  Calabar  bean  (six  by  the  fourth 
day,  the  seventh  on  the  eighth  day). 

Antitoxic  serum. — It  was  in  cases  of  tetanus  that  in  1890  Behring  and  \ 
Kitasato  invented  the  antitoxic  treatment,  which  led  to  the  more  important  \ 
treatment  of  diphtheria  by  similar  means.  The  least  susceptible  animals 
like  the  dog,  and  the  more  susceptible  like  the  rabbit,  the  horse,  and  the 
iheep,  may  be  rendered  immxine  to  the  tetanus  toxine,  and  their  serum 
injected  under  the  skin  is  an  efficient  antidote  to  the  toxines  artificially 
ii^roduced  into  the  system.  Unfortunately,  in  the  case  of  the  human 
■object  the  intoxication  has  often  gone  too  far  before  the  initial  Bpasui 
gives  warning  that  the  spinal  cord  is  already  affected. 

It  is  nevertheless  encouraging  that  in  a  large  number  (above  400)  of 
domestic  animals  (horses,  mules,  cattle,  sheep,  and  swine)  which  were 
injected  with  the  antitoxin  after  various  accidental  injuries  in  France 
dming  1897,  not  a  single  case  of  tetanus  occurred.^ 

Probably  the  most  effectual  practice  would  be  to  inject  the  antitoxic 
•erom  in  any  case  where  a  wound  had  been  soiled  by  earth  or  dirt,  even  if 
no  bacilli  were  discovered,  for  the  search  is  a  very  difficult  one.  The 
bope  of  doing  good  when  the  symptoms  of  tetanus  have  once  appeared  is, 
bowever,  well  founded  and  increasing. 

In  1896  M.  Haushalten  collected  forty-foiu-  cases  of  tetanus  healed  by 
antitoxic  serum,  with  twenty-six  recoveries  and  eighteen  deaths ;  but  in 
1898  Koehler  published  in  the  *  Miinchener  med.  Wochenblatt '  ninety-six 
amilar  cases,  with  sixty-three  recoveries  and  thirty-three  deaths — a  de- 
cidedly better  result  than  that  obtained  by  drugs. 

A  remarkable  observation  made  by  Wassermann  was  that  by  mixing 
tetanus  toxine  with  pounded  cerebral  substance  it  was  rendered  innocuous 
when  injected  under  the  skin,  and  this  was  ascertained  by  Roux  and  Borrel 
to  be  due  to  the  toxine  uniting  with  the  nervous  substance  so  as  to  become 
insoluble.     This  fact  probably  explains  the  fact  that  intra-cerebral  injec- 
tions of  tetanus  toxine  are  more  severe  and  more  rapidly  fatal  in  animals 
than  when  made  imder  the  skin  ;  and  Roux  and  Borrel  further  ascertained 
that  if  the  antitoxic  serum  was  injected  into  the  brain  of  a  guinearpig 
poisoned  with  tetanus  toxine,  but  not  yet  convulsed,   it  was  completely 
protected.     This  mode  of  injection  has  been  practised  in  human  beings, 
bat  unfortunately  only  after  the  initial  spasms  have  begun,  and  the  result 
has  been,  as  a  rule,  negative.     A  successful  case  has,  however,  been  reported 
from  New  York. 

*  A  still  larger  series  is  quoted  from  M.  Nocard  by  Dr  H^rieourt  in  bis  recent  mono- 
graph on  '  Lta  Sirotherapie  (1899)  ; '  but  as  tbeso  cases  were  those  of  operations  their  im- 
portance is  bnt  small,  for  no  good  veterinary  surgeon  would  allow  the  entrance  of  the 
bacilli  of  tetanns  any  more  than  tbe  micrococci  of  pysemis. 
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**  Ye  ben  full  cholerik  of  complexion : 
Beware  the  sunne  in  his  ascension 
Ne  And  you  not  replete  in  humours  bote ; 
An  if  he  dd»  Fdare  well  lay  a  grote. 
That  ye  shall  have  a  fever  tercian, 
Or  an  ague  that  may  be  your  bane." 

Chafcsb. 

Intermittent  Fever — Its  history  and  pathology — Incubation — The  cM^  hoi,  ami 
sweating  stages — Regular  and  irregular  varieties — liemittent  Fever — Btads- 
vmter  fever — Dysentery — Malaiial  cachexia — The  spleen,  liver^  and  tnUur 
organs  in  ague — Melancemia — Nature  and  laws  of  malarious  caniagum-^ 
The  specific  amcebiform  microzoon — Diagnosis — Treaimeni  and  PrevaUiom, 

Definition. — Intermittent  w  remittent  pyrexia,  with  congestion  of  tJie 
spleen  and  other  abdominal  viscera,  running  an  ind^nitelj  prolonged 
course,  liable  to  recurrence  and  to  sequels,  dependent  on  the  presence  of  a 
parasitic  microzoon  in  the  blood-corpuscles. 

Synonyms. — Intermittent  Fever — Periodic,  Malarial,  Miasmatic,  Paludal, 
or  Marsh  Fever. — Fr.  Fi^vre  intermittente,  palustre,  palud^enne. — Germ, 
Wechselfieber,  Sumpffieber.  The  English  word  "  Ague "  is  derived  from 
Fi^vre  aigue,  Febris  acuta. 

History. — ^The  disease  which  forms  the  subject  of  the  present  chapter 
has  happilj  lost  much  of  its  practical  interest  for  English  phjsicians. 
But  it  is  of  great  historical  interest,  and  continues  the  most  frequent  and 
serious  disease  in  the  Mediterranean  countries,  in  the  East  or  the  West 
Icdiee,  and  in  many  other  regions. 

In  its  most  striking  forms  its  course  is  interrupted  by  definite  intervals 
of  apyrexia,  so  that,  instead  of  being  a  **  continued  "  fever,  it  consists  of  a 
series  of  paroxysms  or  ''  ague-fits."  Such  cases  are  called  iniermiUeni 
fever  ;  but  they  cannot  be  separated  from  others  due'  to  the  same  cause  but 
with  only  partial  subsidence  of  the  pyrexia,  and  therefore  distinguished  ss 
remittent.  The  English  term  "  Ague  "  includes  both  of  these  forms  with 
their  varieties  and  sequelae, — in  fact,  all  that  owns  the  same  origin. 

The  poison  which  excites  ague  was  long  known  as  mdkuria  («.  e.  had 
tiir).  It  enters  the  human  body  from  without;  but,  like  the  virus  of 
tetanus,  it  never  passes  directly  from  one  person  to  another.  In  other 
words,  ague,  though  in  a  broad  sense  one  of  the  "  infective  **  disotses, 
i.  e.  one  in  which  the  whole  body  is  affected  by  a  morbid  agent. introduced 
from  without,  is  not  "  contagious  "  nor  even  "  infectious "  in  the  narrow 
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in  which  that  epithet  is  generally  employed.  Vaccinia  and  Syphilis 
are  contagious  from  person  to  person,  i.  e.  inoculable  by  direct  contact. 
but  not  infectious,  i.  e.  not  conveyed  to  persons  at  a  distance.  Typhus 
and  Measles  are  contagious  and  infectious,  t.  e.  conveyed  from  person 
to  person  by  direct  contact  and  also  at  a  distance.  Cholera  probably, 
and  Entmca  almost  certainly,  are  not  conveyed  through  the  air,  nor  yet  by 
direct  contact,  but  only  by  means  of  a  contagium  which  is  reabsorbed  after 
its  discharge  from  the  body.  Ague,  like  Cholera  and  Typhoid  fever,  is 
oot  conveyed  from  person  to  person  directly,  but  through  an  intermediate 
boat  of  the  micro-organism  which  is  its  true  cause. 

Like  the  ovum  of  a  tapewcmn  or  a  trichina,  the  contagium  vivum  of 
A^^  can  only  complete  its  cycle  of  development  in  two  hosts  ;  and  one  of 
these  is  an  insect,  the  other  a  human,  being. 

This  contagium  vivum  of  Intermittent  fever  is  not  a  microphyte,  but  an 
amceba,  and  this  explains  some  of  the  broad  differences  which  separate  it 
from  the  bacterial  fevers.  The  haematozoon  was  discovered  by  Laveran  in 
1880. 

Descriptions  of  the  different  varieties  of  ague  are  to  be  found  in  Celsus 
aDd  other  ancient  writers;  for  various  forms  of  intermittent  fever  were 
and  still  are  the  commonest  diseases  in  Greece  and  Italy.  The  first 
to  accribe  it  to  ''  malaria,"  regarded  as  a  noxious  effluvium  given  off 
\^  marshes,  appear  to  have  been  Richard  Maton,  in  1696,  in  his  '  Pyre- 
tologia,'  and  Lancisi,  in  a  work  published  at  Geneva  in  1716.  The  true 
stMogy  of  ague  has  only  been  discovered  within  the  last  ten  years. 

Down  to  a  recent  period  .intermittent  fevers — usually  tertians  or  quar- 
tna — were  common  over  the  greater  part  of  England,  particularly  in 
London  and  in  the  counties  of  Lincoln,  Cambridge,  Essex,  and  Rent. 
Drainage  has  much  limited  the  extent  and  severity  of  the  disease,  but  it 
it  itill  met  with  along  the  banks  of  the  Thames,  and  the  writer  used  to 
tee  more  or  less  marked  cases  of  malarial  cachexia  among  the  out-patients 
from  Rotherhithe  said  Deptford. 

The  geographical  distribution  of  malarial  disorders  has,  however,  so 
impcN^ant  a  bearing  on  their  tetiology  that  it  is  best  deferred  till  later. 

It  is  curious  that  malaria  appears  to  be  almost  without  influence  upon  \ 
domestic  animals^  at  least  in  those  countries  where  it«  effects  have  been  \ 
■wtt  studied.     In  Italy,  however,  a  few  instances  have  been  recoraed  in 
vUch  horses,  or  oxen  have  had  intermittent  attitcks  of  fever,  or  have  suf- 
fered from  cachexia  attended  with  enlargement  of  the  spleen. 

Ineubaiion, — ^Most  of  those  who  are  attacked  by  ague  seem  to  succumb 
to  repeated  invasion  of  the  parasite  rather  than  to  take  the  disease  on  any 
ang^e  occasion.  When  ague  follows  a  single  exposure  it  is  after  an  inter- 
val of  from  six  to  twenty  days.*  On  the  other  hand,  sailors  have  fallen  ill 
vpcm  the  open  sea,  weeks  or  months  after  leaving  a  malarious  coast :  but 
probably  they  had  taken  mosquitoes  with  them. 

*  Dr  Macleftn,  in  '  Reynolds*  System/  mentions  the  case  of  three  German  missionaries, 
Ikadi  from  Europe,  who  passed  a  night  with  an  En$rlish  officer  in  an  unhealthy  spot  at  the 
fast  of  the  Segoor  Pass  in  India;  next  morning  they  pursued  their  journey,  but 
within  leu  than  twenty-foor  hours  three  out  of  four  of  the  party  were  strickeri  with 
fwcr.  Herts,  of  Amsterdam,  writing  on  this  subject  in  '  Ziemssen's  CyclopsBdia.'  declares 
that  OB  several  occasions,  having  purpqjiely  placed  himself  in  a  marshy  ditch  at  a  time 
when  it  was  drying  np,  he  has  been  attacked  within  half  an  hour  by  giddiness,  shivering, 
■•■Ma,  and  other  symptoms,  which  ended  in  a  slight  paroxysm  of  fever. 
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Direct  experiments  with  malarial  blood  show  that  the  period  of  inc^\^ 
bation  after  inoculation  varies  between  a  week  and  a  fortnight. 

Premonitory  symptoms, — ^Among  strangers  who  have  recently  entered  » 
malarial  district,  the  occurrence  of  a  regular  paroxysm  is  in  most  cases  tie 
earliest  symptom  of  ague.     But,  according  to  Hertz,  when  the  patient  t^g 
been  living  for  a  long  time  in  the  same  place,  a  prodromal  stage  qui* 
sometimes  be  observed.     It  lasts  about  a  week,   and  consists  of  vagoe 
malaise,  lassitude,  headache,  and  pains  in  the  limbs,  in  association  with 
nausea  and  loss  of  appetite.     There  may  also  be  sensations  of  chiUiiMs, 
alternating  with  slight  flushes  of  heat.     Manson  also  has  observed  tlui 
premonitory  stage  as  occasionally  preceding  the  first  sign  by  several  di^ 
a  week  or  less. 

Tht  attach — The  ague  fit  is  divided  into  three  periods,  which  htre 
long  been  known  as  the  "  cold,"  the  "  hot^"  and  the  "  sweating  "  stages. 

1.    The  cold  stage  begins  with   the  patient  feeling  tired,  weak,  lad 
listless.     He  yawns  and  stretches  out  his  limbs.     He  complains  of  an  qb- 
comfortable  sensation  at  the  epigastrium,  of  headache,  or  back  and  k|b 
ache,  or  of  giddiness.     So  mild  a  fit  may  easily  be  imrecognised,  but  in  a 
fully  developed  one  these  symptoms  are  followed  by  shivering  or  a  n^. 
The  patient  feels  chilly  along  the   spine,   and  then   all  over  him.    He 
shudders,  his  teeth  chatter,  his  knees  knock  together,  his  whole  frama 
may  be  so  violently  agitated  that  the  bed  into  which  he  ha«  crept  ahakea 
beneath  him.*      His  voice  is  feeble,  and  his  speech  is  interrupted  by  tha 
quivering  of  his  lips.     At  the   same   time  his  appearance   undergoea  a 
remarkable  change.      He  grows  pale,  his  features  shrink,  his  ears  and  noaa 
and  finger  tips  turn  livid,  his  skin  becomes  dry  and  rough — cutu  anurina^ 
or  "  goose-skin."     Yet  the  thermometer,  as  De  Haen  discovered  more  than 
a  century  ago,  shows  that  in  the  central  parts  of  the  body  the  temperature 
is  not  lowered,  but  raised  several  degrees  above  normal.     It  must  not  be 
supposed  that  the  patient's  sensations  deceive  him  as  to  the  oonditioii  <rf 
the  surface.     One  has  only  to  feel  the  fingers  or  nose  of  the  patient  in 
order  to  be  sure  of  the  fact  that  they  are  really  cold ;  and  a  surface  ther^ 
mometer,  or  an  ordinary  thermometer  held  in  the  patient's  hand,  wiU 
remain  below  the  natural  standard,  while  in  the  axilla>  the  mouth,  or  the 
rectum  it  shows  marked  pyrexia. 

The  temperature  has  begun  to  rise  before  any  symptom  of  the  onset  of 
the  ague  is  felt.  At  first  its  increase  is  gradual,  but  with  the  develop- 
ment of  the  rigor  it  runs  up,  and  may  pass  through  four  or  five  degreee 
Fahrenheit  in  the  course  of  an  hour. 

The  patient  during  this  stage  feels  dry  and  parched ;    his  tongue  ie 

white ;  he  often  complains  of  nausea,  and  sometimes  vomits.     His  pulse  it 

quick  and  small,  and  may  be  irregular.     His  respiration  is  short,  hurried, 

(and  distressed.     His  urine,  although  pale,  is  often  very  irritating,  so  that 

/Maclean  has  found  it  desirable  to  adpiinister  bicarbonate  of  potass  and 

i  even  tincture  of  opium  for  the  relief  of  this  symptom.     Watson  spoke  of  the 

urine  as  scanty,  although  passed  frequently ;  but  the  careful  measurements 

and  analyses  of  Redtenbacher  and  of  Ringer  have  shown  that  it  is  in  reality 

considerably  increased  in  quantity,  when  compared  with  the  amount  paaeed 

*  "  In  young  children  it  is  not  at  all  unusual  to  have  a  convulsive  adsiireat  thisatnge'* 
(Manson). 
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each  hour  during  the  apyretic  interval,  and  that  there  is  also  a  marked  / 
increase  of  the  urea  and  chloride  of  sodium.  The  excess,  both  of  the  water  \ 
and  of  these  solid  constituents,  begins  before  the  patient  feels  chilly,  and  / 
lasts  throughout  the  fit.  ^ 

2.  The  hot  stage  gradually  succeeds.  The  patient  ceases  to  shiver,  and 
begins  to  experience  flushes  of  heat  about  the  face  and  neck,  which  pre- 
sently diffuse  themselves  over  his  body.  But  for  a  time,  if  he  attempts  to 
throw  off  the  bedclothes  he  has  piled  over  him,  slight  rigors  reappear.  At 
length,  however,  even  the  extremities  become  hot  and  glowing.  His  aspect 
is  again  altered.  His  face  is  flushed,  his  eyes  are  injected,  his  skin 
becomes  smooth  and  turgid.  The  temperature,  as  measured  by  the  ther- 
mometer, still  continues  to  rise  for  some  time,  and  reaches  10-4O,  or  some- 
times 106*50.  The  surface  of  his  body,  even  of  the  distal  parts,  now  feels 
pungently  hot  to  the  hand.  Evidently  there  is  not  only  an  increased 
generation  of  heat,  but  it  is  now  freely  carried  to  the  periphery,  and  abun- 
dantly dissipated.  The  pulse  is  not  only  rapid,  but  full  and  throbbing ; 
and  the  breathing  is  deep  as  well  as  frequent.  The  patient  complains  more 
than  ever  of  headache,  and  he  is  exceedingly  restless  and  uncomfortable. 
The  urine  during  this  period  is  scanty,  high-coloured,  and  concentrated. 
There  is  often  an  eruption  of  herpes  on  the  lips,  the  nose,  or  the  tongue. 
Albumen  in  the  urine,  accompanied  by  casts  and  even  by  blood,  has 
been  observed  by  Griesinger  and  Hertz,  but  this  is  a  very  rare  complication. 
The  hot  stage  usually  lasts  two  or  three  hours. 

3.  The  sweating  stage  follows  in  its  turn.  A  little  moisture  breaks 
out  on  the  forehead  and  the  face,  and  before  long  the  whole  skin  is  bathed 
in  the  most  copious  perspiration.  It  is  said  that  the  thermometer  some- 
times continues  to  rise  for  a  little  while,  so  that  the  maximum  temperature 
may  occur  during  this,  and  not  during  the  hot  stage ;  but,  as  a  rule,  the 
pyrexia  begins  to  decline  from  the  moment  when  the  skin  becomes  moist. 
The  fall  is  at  first  slow,  but  after  half  an  hour  or  an  hour  it  becomes 
more  rapid,  and  goes  on  until  the  normal  temperature  is  reached.  Accord- 
ing to  Wunderlich,  this  takes  place  by  a  series  of  steps,  there  being  a  drop 
of  from  one  fifth  to  one  third  of  a  degree  Fahr.  about  every  fifteen  to 
thirty  minutes.  All  observers  speak  of  the  urine  during  this  period  as 
showing  a  thick  deposit  of  lithates,  and  it  sometimes  gives  the  reaction  of 
bilirubin.  The  breaking  out  of  perspiration  is  attended  with  complete 
relief  to  the  patient;  he  loses  his  pains,  the  throbbing  of  his  arteries 
ceases,  he  is  no  longer  tormented  with  thirst,  and  his  tongue  becomes 
moist.  After  three  or  four  hours,  or  earlier,  he  falls  asleep,  and  when  he 
wakes  feels  perfectly  well. 

Recurrence. — ^The    subsidence   of   the    ague   fit   is    followed    by    similar 
attacks,  repeated  again  and  again  at  definite  intervals.     If  a  fit  <x;curs 
every  day  the  ague  is  said  to  be  quotidian.     If  it  occurs  every  other  day 
it  is  called  tertian,  for  according  to  the  Latin  way  of  counting  it  comes 
every  third  day,  or  as  we  should  say  every  other  day.     If  there  are  two 
entire  days  between  the  paroxysms  the  ague  is  called  quartan.     In  other  j 
words,  an  interval  of  about  twenty-four  hours  characterises  a  quotidian,  one  1 
of  forty-eight  hours  a  tertian,  and  one  of  seventy-two  hours  a  quartan.  ' 
Kor  does  this  exhaust  all  the  possible  varieties.     Sometimes  when  there  is 
an  attack  every  day,  each  paroxysm  differs  in  severity  or  duration  or  in 
the  hour  of  its  occurrence  from  that  of  the  preceding  day,  and  exactly  re- 
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sembleB  that  which  occitired  two  d»3*8  before.  This  kind  of  fever  i*  i-alled 
a  double  tertian.  So,  again,  it  ie  possible  to  h«%  e  a  double,  or  even  a  trrhle 
quartan  fever.  Or  a  patient  may  have  two  ngue-lits  one  day,  and  a  einglr 
fit  on  the  following  day,  and  the  tteries  be  regularly  repeated »  so  a*  to  show 
that  a  cjuotidian  and  a  tertian  are  combined,  Such  a  fever  is  the  ij^iirpirmoc 
of  Celsii8»  or,  as  subsequent  Latin  writers  termed  it^  semi-tertian. 

It  was  first  ascertained  by  Golgi,  whose  statements  are  confirmed  hf 
eubsequent  observe i*s,  that  these  ancient  varieties  of  ague  are  chamo 
terised  by  different  forms  of  the  hseniamfebida*  (r.  infra^  p.  398). 

The  return  of  the  paroxysms  of  ague  is  often  so  regular  that  it  can  he 
foretold  with  absolute  tert^iinty ;  but  sometimes  it  is  earlier  each  time  hf 
a  constant  difference  ;  and  sometimes  it  is  later.  In  the  former  case  the 
disease  is  said  to  anticipate  ;  in  the  latter  case  to  postpone.  While  one  i&  a 
sign  that  the  severity  of  the  case  is  on  the  increase,  the  other  indicates  that 
it  is  becoming  milder.  Suoh  variations  may  even  bring  about  a  change  of 
type ;  thus  an  aoticipating  tertian  may  at  last  pass  into  a  quotidian,  and  ft 
postponing  quotidian  may  be  gradually  changed  into  a  tertian.  Som^ 
times  the  attacks  of  a  quotidian  fever  are  so  prolonged  that  before  Lbe 
sweating  stage  of  one  fit  is  over  the  cold  stage  of  the  next  one  begins :  the 
disease  is  then  said  to  be  snbintrant. 

With  regard  to  the  comparative  severity  of  the  three  principol  fonui  of 
ague,  quartans  are  said  to  be  the  least  dangerous  but  peculiarly  obstinate.^ 
This  variety,  which  is  comparatively  rare,  is  moat  apt  to  occur  in  the 
autumn ;  and  it  has  long  been  obsenred  in  Italy  that  autumnal  agues  are 
worse  than  those  contracted  in  the  spring.f  Hertz  states  that  in  the 
tropics  the  disease  never  assvmies  the  quartan  type,  and  the  same  fms 
stated  to  be  true  of  Calcutta  by  Dr  Crombie  in  1894.  But  Ro«8  h&«  met 
with  quartan  fevers  in  Madras  (1896).  In  hot  countries  the  qumidinn  it 
the  most  common  form  of  ag^e,  whereas  in  temperate  cliraiites  tertians  aad 
quartans  are  most  frequent. 

The  fit«  of  a  quotidian  are  said  generally  to  set  in  during  the  moruin^t 
those  of  a  tertian  about  noon,  those  of  a  quartan  still  later  in  the  day; 
and  it  is  stated  that  the  average  duration  of  a  paroxysm  of  quotidian  a*ni^ 
is  from  ten  to  twelve  hours,  that  of  a  tertian  from  six  to  eight  hours,  tliat 
of  a  quartan  from  fomr  to  six  hours,  but  that  in  the  last  named  the  c^iAd 
stage  is  the  most  prolonged. 

It  appears,  however,  that  all  these  varieties  are  liable  to  mix  and 
change  the  one  with  the  other.  For  example.  Dr  North  caught  a  double 
quotidian  fever  at  La  Fontana  in  August,  1885  ;  it  reappeared  as  lertiaa 
in  June,  1886,  and  (in  England)  in  July  afterwards,  and  in  Mxlj,  1888,  ai 
quartan. 

Subsequent  rourse. — Intennittent  fever  appears  to  be  never  directly 
fatal.  Its  duration  is  very  variable.  Sometimes,  even  when  the  patient 
remains  in  the  place  where  he  acquired  it,  it  ceases  after  a  few  panixywo*. 
In  other  cases  it  comes  to  an  end  with  a  change  of  season.  In 
again,  ague  recurs  for  an  indefinitely  long  period,  until  the  victim  i^ 
pelled  to  remove  to  some  other  district.  There  is  always  &  strong  un- 
dency  to  relapse,  even  without  a  fresh  exposure  to  the  ague  poiton  i  and 
it  is  a  remarkable  fact  that,  whether  the  type  be  tertian  or  quartan^  the 

•  The  Latin  couplet  raui:    Pfo/ehre  quariana  Hara  9Q»at  emnfwmn. 
t  *'  An  Ague  in  the  iprtng  it  Physiek  for  a  King'."    Yet  Jaitk^s  1  died  of  a  tert Jftp  f' '«' 
in  Mftrck 
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paroxysms  of  a  relapse  often  occur  on  those  very  days  on  which  they  would 
have  been  due  if  the  disease  had  gone  on  without  break  from  the  first. 
Graves  has  related  an  instance  of  quartan  ague  which  he  watched  for 
twenty-seven  months,  and  in  which  the  periodic  rate  was  maintained 
through  thirteen  out  of  sixteen  intervals,  some  of  which  lasted  more 
than  two  months.  A  similar  observation  had  previously  been  made  by 
Dr  James  Gregory  in  the  case  of  a  relative,  who  had  marked  on  an 
almanac  the  days  on  which  the  fits  of  a  tertian  ague  might  be  expected  to 
recur,  and  who  found  that  for  a  long  while  they  kept  tryst,  but  only  when 
the  east  wind  blew.  Since  the  introduction  of  the  thermometer  into  clinical 
practice  it  has  been  shown  that  there  may  be  a  distinct  rise  of  temperature 
at  the  proper  time  for  the  paroxysm,  although  the  patient  does  not  feel  ill. 
Moreover  Ringer  states  that  even  when  all  febrile  disturbance  is  absent 
the  periodicity  of  the  disease  may  be  indicated  by  voiding  a  large  amount 
of  urine  containing  an  excess  of  urea.  These  clinical  observations  are 
confirmed  and  explained  by  the  evidence  that  minor  swarms  of  hamamcebce 
appear  in  the  blood  during  apparent  intervals  of  health. 

Varieties. — Sometimes  the  cold  stage  is  absent,  sometimes  the  sweat- 
ing stage.*  In  certain  exceptional  cases  the  paroxysms  differ  altogether 
from  those  just  described. 

The  strangest  form  is  that  which  has  been  termed  syncopal,  in  which 
there  is  a  condition  of  suspended  animation  so  long  that  the  patient  runs 
a  risk  of  being  buried  alive.     Trousseau  relates  two  instances  of  this. 

One  occarred  in  a  station-master  on  the  Avignon  Railwaj.  He  had  been  subject  for 
some  time  to  paroxysms  of  intermittent  fever,  and  had  repeated  fainting  fits;  once  he 
became  pnlseless,  was  supposed  to  be  dead,  and  was  carried  to  the  mortuary.  After  some 
boon  a  servant  happened  to  enter  the  place,  and  fonnd  him  groaning ;  he  was  therefore 
taken  back  to  his  bed,  and  under  large  doses  of  bark  he  regained  his  healtli.  It  is  singular  | 
that  Dr  Chauffard,  the  physician  who  observed  this  case,  also  met  with  another  one  of  the  / 
Mune  kind.  A  man  had  fallen  into  a  faint,  was  taken  for  dead,  and  his  face  was  covered 
with  a  sheet ;  Dr  Chauffard,  however,  deti>cted  slight  movements  of  his  heart,  although 
the  radial,  axillary,  and  carotid  arteries  had  ceased  to  beat ;  he  immediately  administered 
a  qninine  enema,  and  the  man  was  saved. 

Scarcely  less  remarkable  is  another  variety,  which  may  be  called  com<i- 
tose.  Hertz  says  that  instances  of  it  were  from  time  to  time  sent  into 
the  hospital  under  his  care  for  apoplexy,  and  Graves  placed  on  record  a 
case  in  which  he  made  this  mistake. 

A  gentleman  awoke  at  about  4  a.m.  with  sensations  of  malaise,  chilliness,  nausea,  and 
headache.  After  an  hour  he  became  extremely  hot,  the  pain  in  the  head  was  intense,  and 
he  passed  from  a  drowsy  condition  into  one  of  complete  coma,  with  deep  snoring,  so  that 
be  *' appeared  to  be  labouring  under  a  severe  apoplectic  fit."  He  seemed  to  derive  much 
advantage  from  bleeding  and  other  remedies,  and  in  the  evening  he  was  perfectly  well. 
The  day  but  one  after  the  same  symptoms  returned,  and  were  removed  by  the  same  treat- 
ment ;  but  when  a  third  attack  came  on  Graves  raw  that  it  was  an  example  of  tertiana 
9oporo*a,  and  cut  it  short  by  full  doses  of  quinine. 

In  other  cases  it  is  said  that  epileptiform  convulsions  or  tetanoid 
spasms  have  been  present,  or  symptoms  like  those  of  hydrophobia.  It 
is  also  believed  that  ague  may  imitate  cholera,  dysentery,  peritonitis,  or 
pneumonia. 

*  It  was  formerly  believed  that  sometimes  the  usual  order  is  reversed.     In  a  case  cited  by  • 
Wataon  from  Mangenet,  the  pfitient  was  always  first  attacked  with  profuse  sweating ;  then 
h«  became  dry  and  hot ;  finally  he  felt  cold  and  had  distinct  rigors.   This  probably  ground- 
lesa  belief  ia  expressed  in  Butler's  lines  : 

**  'Tis  but  an  ague  that's  reversed. 
Whose  hot  fit  takes  the  patient  first." 

Hudihras,  part  iii,  canto  i.  653. 
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Modern  Freiicli  writers*  describe  such  cases  »a  ctceis  permcieiix^  undei' 
the  two  forms  ''  cerebral,"  convulsive  i>r  pnnilrtic  ;  and  **  iilgide,'*  flTucapal 
or  cholerifonn. 

Hcrti  tells  lu  of  a  m«itj  who  was  attacked  at  two  o'clock  iii  the  luomiug  with  shivering 
Hiid  piiiii  ill  tht'  left  side;  at  eig^bt  there  was  a  distiuct  pteurnl  frictiou-souutl  ^'  "^  '*^-!!tv 
four  liour^s  Ulcr  lit'  uuit  pt»rf ectl y  well.     However,  on  the  (ViUowlog  night, nt  -  ck, 

all  the  sytiiptoms  ret«riiecL  and  by  nine  the  friction-sound  whs  more  evident   r  :    v; 

»t  four  iu  the  afternoon  he  wns  fweating:  uod  free  fruui  piiiu;  fall  doses  of  quinine  irerr 
therefore  prescribed^  and  he  had  no  farther  attacks. 

j  With  regard  to  such  cases,  we  must  renniinber  that  in  districts  whew 
'  iigue  prevails  all  kinds  of  diseases  ussunie  a  more  or  lefts  interinittewt 
'  character.  Thus  in  so-called  marked  tiytteM,  the  fiaroxysms  are  slated  to  he 
cif  the  most  diverse  description,  and  att4.*ndfd  with  little  or  n«»  fever.  The 
most  important  of  these  is  neiiralpria,  usually  in  the  rej^^ion  supplied  by  the 
first  division  of  the  fifth  nerve  (and  often  called  '*  brow-ague  '*),  but  %omte' 
times  assuming  other  forms.  Nrtt  only  have  cases  of  sciatica  been  attn- 
buted  to  ague,  but  the  same  view  has  been  taken  of  painful  a^ectionfe  of 
the  nuimmar^^  gland  or  of  the  testicle,  and  even  uf  alarming  seizutet  aitri- 
but-ed  to  cardialgia  or  to  neuralgia  of  the  v«gi  ;  but  it  is  hard  to  nay  wh*t 
evidence  in  fftvimr  of  such  interpretation  would  be  conclusive.  It  is  not 
enough  to  show  that  the  attacks  re  cm-  with  a  cert  n  in  degree  of  reguhmtv* 
and  pass  off  under  the  intluence  of  quinine,  for  ahnost  as  much  may  lie 
said  of  neuralgia.  The  observance  iif  a  tertian  or  quartan  tjpt*  would  da 
doubt  be  very  significants  but  masked  agues  Appear  to  be  usually  quotidiati.* 
Remitterd  fever. — The  effects  of  the  presence  of  the  hamamo^io  in  iht 
blood  are  not  limited  to  the  production  of  the  different  forms  of  inter- 
mittent fevers.  In  hot  countries,  and  during  the  hot  seasons  of  the  Tear 
even  in  temperate  climates,  it  causes  fevers  which  are  either  continuou* 
or  interrupted  only  by  remiinom^  intervals  in  which,  instead  of  there 
being  complete  apyrexia,  there  is  only  a  partial  lowering  of  the  tern  pert- 
ture  and  of  the  pulse,  with  some  degrees  of  abatement  of  the  other 
symptoms.  For  cases  of  this  kind  the  technical  name  is  rfmiutnt  f^t^r; 
in  India  they  are  called  jntiffJe  fevrr  or  hih'ou$  rrmitUttt,  They  aw 
marked  by  symptoms  which  do  not  belong  tit  the  milder  effects  of  mstariit 
as  well  as  by  the  absence  of  some  of  the  distinctive  features  of  ordtiiatT 
ague. 

The  cold  stage  is  shorty  often  slight  and  ill-defined;    the  li  in 

prolonged  to  six  or  even  twelve  hours,  and  this  is  followed  by  i  ciO 

sweating.  The  remissions,  which  often  begin  about  midnight  or  in  ibe 
morning,  and  which  last  for  tw^elve  hours  or  more,  may  >h-  k.,  ^TTi/^t  n^  f,> 
require  careful  clinical  observation  for  their  detection. 

Jaundice  is  frequently  present  in  a  moderate  degree,  miki  iiw-vy  iUk 
*'  bilious  remittent  ■■  to  such  cases.     When  deep,  jaundice  is  a  bad  »yi«j- 

•  U  must  bf?  borne  iti  mind  that  the  more  extensive  a  lOHn^i*  cibpertctirc  in  r«g 
intermittent  feverf^,  the  more  likely  is  he  to  be  led  astiMy  by  trnditiou,  or  hy  i»er».>umt  1 
until  he  hi*s  recourse  to  the  same  convenient  hypothesis  for  the  ftolution  of  trf 

and  indeterminate  affection,  fuch  m  occur  frequently  enonit^h  to  thcH(e  who  yt  -iii- 

iricts  where  no  n^ue  is  met  with,  VVlnit,  for  exantplcj  is  to  be  said  of  tii^  «  imc  ^4  tH 
Macmiclmeb  cited  by  Sir  Thomas  Watson^  who  *•  caught  nu  isgne  many  yeiirs  before  hii 
dMftth  by  sleepinsr  oti  ii  rock  somewhere  in  Greece,  iind  was  ever  iificr  tubject  tn  orotiufAl 
attiicki  of  periodic  headaehe  and  otlier  nj^nish  «yniptoms,  for  nhtch  he  waji  ohlfirrd  in  hurt 
recourse  to  bark  or  arsenic  "?  And  what  value  cmu  be  Ms«igued  to  TrouMc^u**  •^aievtiii 
that  there  are  cascft  in  which  lusinnniii.  nnacconipanied  by  fever  and  not  |»rM«dei|  by  tyftn» 
recnri  every  two  or  three  nights,  that  these  cases  are  of  the  nutnn-  of  marked  mine,  »a^ 
thut  they  arc  cured  bv  titnilar  tri-titment?— C.  H>  F. 
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A  feeling  of  oppreBsion  at  the  epigaatrium  is  present  from  the  outset  of 
tke  patient's  illness,  and  vomiting  is  usually  a  marked  symptom  throughout 
fti  course.  The  vomited  matters  may  at  first  consist  of  food,  but  after- 
nrds  a  watery  fluid  is  ejected,  often  in  surprising  quantity,  and  it  may 
iltimately  becc»ne  greenish  yellow  or  brown.  Headache  is  generally  severe, 
b^  not  delirium. 

In  the  worst  cases,  in  which  the  disease  is  said  to  be  of  an  "  adynamic  " 
duuracter,  the  patient  rapidly  becomes  prostrate  and  insensible,  his  skin 
if  yellowish  and  marked  by  petechise,  his  tongue  is  black,  his  teeth  are 
eorered  with  sordes,  and  haemorrhages  may  occur  from  the  nose,  the  mouth, 
or  the  .kidneys.  French  writers  have  described  the  latter  cases  under  the 
title  fievre  bilieu9e  hSnuUurique.  Probably  these  cases  are  identical  with 
*•  black-water  fever."  Maclean,  from  whose  description  of  remittent  fever 
in  *  Reynold's  System '  most  of  these  details  are  taken,  says  that  the  urine 
•ridom  contains  albumen  without  blood  ;  it  is  often  abundant,  and  some- 
times pale. 

The  duration  of  remittent  fever  is  said  to  be  generally  from  five  to 
fourteen  days.  Even  its  worst  forms  ought,  according  to  Maclean,  to  do 
vdl  in  most  cases  if  seen  early  and  skilfully  treated.  Sometimes  it  ends 
with  a  critical  perspiration,  sometimes  it  subsides  gradually,  sometimes  it 
passes  into  one  of  the  regular  types  of  intermittent  fever.  Death  seldom  \ 
oecurs  before  the  seventh  or  the  eighth  day,  a  point  which  may  distinguish  I 
this  disease  from  yellow  fever  in  countries  where  they  both  prevail. 

Typho-malaritd  fever  is  a  name  used  in  the  United  States  for  cases 
which  are  probably  not  a  separate  form  of  disease,  but  enteric  or  other 
ipecific  fevers  occurring  in  persons  subject  to  malaria.  See  Dr  Johnston's 
ptper  (*  Trans.  Assoc,  of  American  Phys.,'  p.  40). 

Black-water  fever, — ^This  is  in  all  likelihood  a  malarial  fever,  and  is 
known  as  hsemoglobinuric,  bilious  remittent,  or  West  Africa  fe^er,  the 
ftvrf  hilieuse  nUlanurique  of  French  authors.  The  presence  of  haemo- 
globin in  the  urine  is  its  distinguishing  feature.  It  is  endemic  in 
cqnatorial  Africa,  and  has  been  recognised  in  Madagascar  and  in  the  Malay 
ardiipelago.  In  the  New  World  it  is  common  in  Cuba  and  other  parts  of 
the  West  Indies,  and  in  Central  and  tropical  South  America.  It  is  supposed 
to  have  become  more  common  during  the  fifty  years  which  have  passed 
nnoe  it  was  first  recognised. 

Dr  Crosse,  who  spent  several  years  as  principal  medical  officer  to  the 
Royal  Niger  Company,  believes  that  the  reason  the  haemoglobin  was  over- 
looked was  that  it  wa«  attributed  to  the  presence  of  bilirubin ;  for  in 
this  case  t^ere  is  always  slight  and  sometimes  deep  jaundice.  He  believes 
that  black-water  fever  is  not  a  separate  disease,  but  malarial  remittent 
ferer,  with  breaking  down  of  the  blood-discs  and  excretion  of  their  haemo- 
globin. If  actual  passage  of  the  blood-corpuscles  (true  hsematuria)  occurs 
it  is  quite  exceptional. 

Its  origin  (beside  the  presence  of  the  Plasmodium  malarias)  is  ascribed  | 
tosach  exciting  causes  as  exposure  to  the  sun,  neglecting  to  take  quinine  I 
(f.  p.  403),  fatigue,  and  taking  a  chill  while  suffering  from  malaria.     The  ) 
hemoglobinuria  never  appears  until  intermittent  or  remittent  fever  has 
listed  two  or  three  days.     There  is  often  vomiting,  but  never  haematemesis. 

The  prognosis  is  not  unfavourable,  particularly  in  a  first  case :  but  re- 
petted  attacks  may  end  fatally,  and  even  after  return  to  England  the 
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black-water   will   uccompany   each   relapse   of   fever.     The   uiost   cominon 
immediate  cause  of  death  Dr  Croese  tinds  to  be  suppression  of  uriiae. 

The  relation  of  endemic  hiemoglobinuria,  as  a  complication  of  bilioii« 
remittent  fever,  to  sporadic  hmmoglobinuria  without  fever,  as  we  see  it  in 
England,  is  curious  and  interesting.  The  latter  afifectiou  will  be  disciissrd 
in  the  second  volume,  under  Disease  of  the  Kidney. 

Dysentery  and  HepatUiS, — The  close  cUnical  relation  between  a:^e  antl 
dysentery  in  its  tropical  and  most  characteristic  form  has  been  h»ng  recog- 
nised. They  abound  in  the  same  regions,  they  follow  much  the  same  nile« 
of  affecting  tht.se  who  come  within  their  range^  and  they  frequently  att«ci 
the  same  individuaL 

Moreover  the  absoees  at  tJie  liver,  which  has  long-  been  knawn  •« 
tropic4il,  and  sometimes  as  dysenteric,  is  now  found  to  harbour  a  similar 
parasite.  Amcebic  dysentery  and  ama?bic  abscess  are  therefore  natural  coo- 
geners  of  malarial  fever.  Nevertheless  it  would  at  present  be  premntiire  tn 
assume  all  tropical  dysentery  and  all  tropical  hepotilLs  to  be  auicfbic  :  and 
on  this  basis  it  would  be  imjwssible  to  draw  any  but  an  arbitrary  hnc 
between  cases.  We  defer  the  discussion  of  these  affections,  therefore,  t<« 
the  chapters  which  deal  with  diseases  of  the  bowels  and  with  diseas-es  i>f  thv 
liver. 
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Malarial  earhexia.—ln  p^ersons  who  have  lon^  and  frequently  suffi 

from  ague,  a  chronic  condition  of  ill-health  is  apt  to  develop  itself,  w] 

is  known  as  malarial  cachexia.     The  same  condition  is  often  seen  in  tbo*e 

who  have  lived  for  a  long  time  where  ague  is  prevalent,  though  they  hiw 

never  had  the  fever.     The  condition  is  marked  by  a  pale,   earthy,  sallow 

complexion,  and  a  damp»  clammy  state  of  the  skin,  especially  in  to 

.the  hands.     The  patient  is  depressed  in  spirits,  and  wakes  unr*  hj 

I  sleep  J   he  often  suffers  from  giddiness,  noises  in  the  ears,  tingling  in  the 

^  hands  and  feet,  pains  in  the  back,  im^pitation,  loss  of  nppetite.  a  furred 

'  tongue,  and  digestive  disorders. 

In  such  cases  enlargement  of  the  spleen  can  be  made  out  on  |H?rcutiion 
and  palpation,  imd  sometimes  it  forms  a  conspicuous  tumour,  known  as  tht; 
"  ague-cake."  The  spleen  swells  with  every  iJaroxysni  of  the  disease,  ih* 
yielding  capsule  of  this  riscus  allowing  it  to  receive  the  blood,  which  ii 
driven  inwards  from  the  sin'face  of  the  body  in  the  cold  stage,  ll  subtidei 
during  the  intervals,  but  gradually  less  and  less  completely,  until  at  Uft 
it  forms  a  permanent,  firm,  solid  tumour. 

Anatomy, — In  cases  of  death  from  malarious  cachexia  or  remittent  firter 
the  jspl^tn  is  found  enlarged.  In  acute  eases  it  is  soft  or  diJHuent.  nod 
\during  life  it  may  rupture  from  the  slightest  accident,  pour  blood  into  tht 
/peritoneal  cavity,  and  bring  the  caae  directly  to  a  fatal  issue^  tn  c«aei  ci 
chronic  malaria  the  spleen  becomes  extremely  indurated.  Not  only  is  it» 
hardness  discoverable  by  palpation  during  life,  but  after  death  it  is  found 
to  have  little  or  no  pulp,  while  the  fibrous  elements  of  its  substance  hsve 
much  increased.  Its  capsule  is  often  thickened,  and  it  may  be  fixed  by 
adhesions  to  adjacent  parts.  The  eoloiur  of  the  spleen  is  much  darker  tlitf 
usual,  owing  to  a  quantity  of  pigment  deposited  in  its  tissue.  The  linr  ii 
found  usually  enlarged  and  indurated,  and  according  to  some  authon  msj 
be  in  a  state  of  cirrhosis.     The  kidneys  often  show  signs  of  tubal  or  iiiiar 
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ititial  nephritis,  but  this  is  so  common  a  condition  that  it  may  be  only  a 


Ifslarial  melanamia  is  marked  by  the  presence  of  a  brown  or  black 
|iigmeDt>  partly  free,  partly  enclosed  in  leucocytes,  circulating  in  the  blood, 
isd  also  by  the  same  pigment  in  the  solid  tissues.     It  is  derived  from  the 
oolooring  matter  of  the  blood  by  the  agency  of  the  specific  microzoon  (infra, 
p,  399).     It  causes  the  liver,  the  spleen,  and  the  kidneys  to  assume  a  slaty- 
grey  colour ;  the  marrow  of  the  bones  becomes  chocolate-brown,  and  the 
oortex  of  the  brain  looks  as  if  rubbed  over  with  black-lead. 

A  striking  example  of  pigmentation  of  the  brain,  no  doubt  malarial  in 

origin,  occurred  at  Guy's  Hospital  in  1829  in  the  practice  of  Dr  Bright,  who 

figured  it  in  his  '  Medical  Reports.'     The  case  was  that  of  a  man  who,  with 

his  wife,  died  of  severe  fever  immediately  after  they  had  walked  up  to 

I^ondon  from  Homcastle  in  Lincolnshire.     In  Germany,   as   in  England, 

flaelanaemia  with  abundant  pigmentation  of  the  organs  appears  to  be  very 

rare ;  all  the  well-known  cases  recorded  by  Frerichs  belonged  to  an  epidemic 

ci  ague  which  arose  in  Silesia  after  an  inundation  in  1854.     But  more  than 

tme  observer  has  constantly  been  able  to  detect  pigment  in  the  blood,  by 

microscopical  examination,  in  cases  of  "  pernicious ''  ague,  or  of  malarial 

cachexia.     In    1877   Dr   Stephen   Mackenzie    made   a   similar   observation 

KTeral  times  in  the  case  of  a  man  who  had  brought  ague  with  him  from 

India.    The  red  discs  were  normal ;  but  many  leucocytes  contained  granules 

which  were  arranged  round  their  nuclei,  or  sometimes  completely  filled 

them  so  as  to  give  them  a  uniform  brown  or  black  colour.     After  treatment 

with  quinine  the  melanaemia  was  no  longer  discoverable.     The  pigment  is 

fopposed  to  be  originally  formed  in  the  spleen,  and  to  pass  thence  into  the 

Mood,  to  be  carried  all  over  the  body.     It  often  blocks  up  the  capillaries, 

and  is  also  foimd  in  the  walls  of  larger  blood-vessels.     These  facts  do  not 

prove  that  it  may  not  have  come  from  elsewhere,  for  wandering  leucocytes 

may  have  carried  it  with  them  ;  but  many  pathologists  think  that,  in  some 

eases  at  least,  it  is  developed  in  situ  from  extravasated  red  corpuscles. 

Whether  melanaemia  directly  gives  rise  to  any  symptoms  appears  to  be 

doubtful.     Dr  Mackenzie's  patient  had  haemorrhages  into  each  retina,  and 

the  same  thing  has  been  observed  in  some  other  cases  of  ague.     In  1880 

a  man  who  had  caught  ague  in  the  Black  Sea  was  in  Guy's  Hospital ;  he 

had  a  large  hsMnorrhage  in  one  retina,  but  no  pigment  could  be  found  in 

the  blood.     Capillary  haemorrhages  in  the  brain  have  been  attributed  to 

pigmentary  embolism  of  this  organ. 

Contributing  causes, — The  word  malaria  signifies  bad  air,  but  water  has 
more  to  do  with  intermittent  fever,  because  it  is  in  water  that  the  earlier 
stages  are  passed  of  the  insect  which  is  the  host  of  the  h^Rinamceha.  That 
ague  is  apt  to  prevail  in  marshy  districts  is  universally  admitted  ;  but  in  Ire- 
hod  malaria  is  very  seldom  met  with  ;  nor,  as  observed  long  ago  by  Parkes, 
ire  salt  marshes  infested  with  ague  when  they  are  regularly  overflowed  by 
the  tide.  Ague  has  sometimes  been  seen  in  dry  and  barren  districts,  such, 
icoording  to  Hirsch,  as  the  table-land  of  Castile,  the  plain  of  the  A  raxes, 
and  the  lofty  plateaus  of  Northern  India  and  Persia,  all  of  which  are 
malariouB.  British  troops  have  been  attacked  with  the  disease  while  en- 
Qimped  upon  dry  sandy^oils,  both  in  Holland  and  in  Spain ;  and  malaria 
ensta  in  H<mg  Kong,  situated  upon  disintegrating  granite  rocks.  These 
exe^onal  cases  are  fatal  to  an  hypothesis  which  at  one  time  was  generally 
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held,  that  miliaria  is  nothing  more  than  a  product  ol'  dectnupcmifig  Tegv- 
table  matters,  but  are  not  incompatible  with  the  presence  of  sufficic?nt  miier 
to  afford  opportunity  of  in8ect«  breeding  and  biting.  Ague  U  said  to  be 
entirely  absent  from  the  great  Sahnra  and  from  the  deaert*  of  Soutli  Afriei, 
but  to  appear  in  oases  where  there  is  water. 

Ague  has  reappeared  in  places  long  free  from  the  diiease  when  the 
soil  has  been  disturbed  for  building  purj^oees,  or  for  the  const  ruction  of 
ciuiuls  or  fortifications,  Dr  Manson  cites  Hong  Kong  a«  ft  striking  nn»deni 
instance  of  this  long  observed  fact.  Conversely,  much  can  be  done  toward* 
preventing  intermittent  fevers  by  draining  the  ground,  or  by  paving  ibf 
streets  and  courts  of  towns. 

At  certain  times  intermittent  fevers  spread  to  regions  which  lie  far 
beyond  their  usual  limits,  and  assume  somewhat  of  an  epidemic  character. 
The  years  1558,  1678-9,  1718*22,  1807-12,  1824-7,  1845-8  are  mentioned 
by  Hertz  as  having  been  characterised  by  such  a  wide  diffusion  of  ague* 
Watson  says  that  he  never  knew  ague  widely  prevalent  in  London  except 
in  1827.  From  1866  to  1868  there  was  an  epidemic  in  Mauritius,  althtiugh 
the  island  had  previously  been  so  free  from  malaria  that  the  sufferers  from 
Indian  fevers  resorted  thither.  In  186?)  it  broke  out  for  the  firat  time  in 
Reunion* 

Htnt. — Malariul  fever  is  more  common  and  severe  in  the  tropict 
in  temperate  cUmatee,  and  in  very  cold  countries  it  is  unknown  ;  its 
daries  are  about  63°  N,  and  57°  S.  of  the  equator.  In  thia  hemisphere 
Hirsch  finds  the  highest  range  of  malaria  toward  the  north  to  b«  betw««eA 
the  isothennal  lines  of  60°  and  61°  Fahr.  mean  summer  temper&tun. 
Again,  in  particular  distriets.  malarial  fevers  during  the  winter  diM}>pe&r 
entirely  :  and,  other  things  being  equal,  tlicy  are  more  severe  in  hot  settfiOfii. 
In  the  tropics  the  period  of  the  year  at  which  ague  is  most  prevnlenl 
varies  in  different  localities :  generally  speaking,  it  closely  follows  tht 
rainy  season.  Hertz  lays  dowB  the  rule  that,  in  order  to  escape  malarit* 
one  should  arrive  in  the  East  Indies  between  November  and  Jnnumry^  lUid 
in  the  West  Indies  between  January  and  March. 

In  teirt{ierate  climates  ague  is  more  common  in  the  sprinp^  and  atstumil 
than  in  the  height  of  summer. 

The  liability  to  ague  is  less  as  altitude  increases,  Parkes  aays  that  ill 
temperate  climates  an  elevation  of  at  least  five  hundred  feet  abnnre  • 
malarial  spot  should  be  reached  in  order  to  escape  its  infiuencc  ;  in  the 
tropica,  one  of  a  thousand  to  fifteen  hundretl  feet,  or  even  higher  stili.  t.r, 
the  cooler  the  place  the  less  malaria.  There  is  some  evidence  that,  both 
in  barracks  and  in  private  houses,  persons  sleeping  »in  the  uround-fioor  nrt 
more  apt  to  be  attacked  than  thi:>se  who  occupy  upper  stories.  It  is  at 
night,  and  for  a  short  time  after  sunrise,  that  malaria  is  most  feared. 

The  |»resence  of  growing  vegetation  appesirs  to  be  adverse  to  the  dc- 

velopriient  of  malaria ;   and  the  Eucaly^itus  is  believed  to  be  particularly 

I  useftil   in   this  respect.     This   is   probably  chiefly  due   to   its    'T  Iip 

ground,  as  all  fast-growing  trees  do,  but  also  [»erhap8  by  prot.  m 

I  cold  winds,  and  jHissibly  by  keeping  off  mos(|uitoes. 

When  English  trocips  occupied  Walcheren  and  other  parts  of  Holland, 
it  was  reixeatedly  noticed  that  only  the  soldiers  who  disembarked  wtff 
attacked  by  ague  ;  those  who  remained  on  board  ship,  even  in  niiiTOW 
channels,  escaped, 

Choro^raphff, — In   England   the  chief  seata   of  a|^e  were   along  tiw? 
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MiterQ  coast ;  Ronmey  Marsh  in  Kent,  the  estuary  of  the  Thames  in  Kent 

aid  Ewex,  the  fens  of  Cambridge,  Huntingdon,  and  Lincolnshire,  and  the 

mnhj  lands   of  the  East  Riding   of  Yorkshire.      In   all   these   districts 

tbe  disease  has  become  far  less  frequent  than  formerly,  since  population 

in  increased  and  improved  drainage  has  brought  more  and  more  land  under 

«eltiTation.     Until  late  years  cases  were  common  in  London.     James  I  and 

OliVer  Cromwell  *  died  of  ague  contracted  in  this  city.  At  present  its  occur- 

lence  is  altogether  exceptional,  even  in  the  low-lying  parts  of  Southwark 

«nd  Battersea.     In  Scotland  ague  is  now  unknown.      On  the  continent  of 

Jgniope   the    regions   in    which   the   ague    poison    is   most    prevalent    are 

tbe  following : — ^the  great  plain  of  North  Germany,  with  the  Baltic  provinces 

of  Russia  ;  Holland,  with  the  adjacent  parts  of  Germany  and  Belgium ;  the 

south-western  departments  of  France,  from  Nantes  to  Bayonne  ;  the  valleys 

of  the  Ebro.  Tagus,   Douro,  and  Guadalquivir,  in   Spain  and   Portugal ; 

almost  the  whole  west  and  much  of  the  eastern  coast  of  Italy ;  with  Sicily, 

Swdinia,  and  parts  of  Corsica;   a  great  part  of  Greece  and  Turkey,  with 

Gmdia  and  Cyprus ;  the  plains  of  Hungary  :  and  the  shores  of  the  Black 

isd  of  the  Caspian  Seas,  with  most  of  the  southern  provinces  of  Russia. 

Kowhere  is  it  so  severe  as  in  Italy,  especially  in  the  Maremma  of  Tuscany, 

the  Campagna  of  Rome,  and  the  Pontine  Marshes.     The  only  parts  of  the 

peninsula  with  equally  severe  agues  are  the  coast  opposite  Venice  and  a 

mall  district  between   Feirara  and  Modena,   the   shores   of  the   Gulf  of 

Tirento,  the  south-east  comer  of  Sicily,  and  the  S.E.  and  W.  coast  of  Sar- 

dinia.t     What  is  of  especial  interest  is  that  in  these  districts  it  has  greatly 

iicreased  in  extent  within  the  last  four  centuries.     Places  which  were  at 

ooe  time  thickly  populated  and  well  cultivated  have  become  waste  and 

deierted ;  at  the  same  time  they  have  grown  malarious. 

In  Asia  intermittent  fevers  abound,  not  only  in  many  parts  of  India, 
Init  also  in  Persia  and  in  China.  In  Africa  the  west  coast  is  well  known  for 
the  malignant  character  of  the  remittent  fevers  which  prevail  there  ;  and 
a^e  is  of  frequent  occurrence  in  Madagascar,  Zanzibar,  and  in  the  forests 
which  lead  to  the  tropical  interior  table-land.  On  the  American  continent, 
the  ahores  of  the  Gulf  of  Mexico  are  those  in  which  malaria  is  meet  frequent 
and  severe  :  but  it  is  well  known  in  parts  of  Brazil  and  of  Peru,  as  well  as 
in  many  of  the  West  Indian  islands.  It  is  a  remarkable  fact  that  in 
AuBtralia  ague  prevails  only  in  the  northern  part  of  Queensland ;  it  is 
ahaent  from  New  Zealand,  from  Tasmania,  and  from  the  Argentines  in 
Sooth  America. 

Convtyance  by  water. — There  is  some  evidence  that  the  contagion  of 
malaria  may  be  conveyed  in  drinking-water.  A  case  is  recorded  by  M.  Boudin 
d  one  hundred  and  twenty  soldiers  conveyed  by  the  French  transport  ship 
"Arpo"  from  Algiers  to  Marseilles  in  1834.  In  the  hurry  of  embarkation 
the  water  which  was  supplied  to  these  men  was  taken  from  a  marshy  place 
near  Bona.  Thereupon  all  but  nine  of  them  became  attacked  with 
Tirious  forms  of  ague ;  and  it  turned  out  that  these  nine,  instead  of  drink- 
ing the  same  water,  had  purchased  wholesome  water  from  the  crew  of  the 
Teisel,  all  of  whom  remained  well.     In  two  mpre  ships,  which  made 'the 

•  'The  Coart  and  Character  of  K.  James,*  by  Sir  A[nthony]  W[eldoii],  1661,  p.  160. 
Dr  Bates  ^ves  the  following  account  of  the  spleen  at  the  autopsy  of  the  Protector : — "  In 
nionlibos  fona  mali  oomparuit;  liene,  licet  ad  conspectuin  sano,  intus  tamen  tabe  instar 
unroB  referto  "  ('  Elenchus  motnum  nuperorum  in  An^lia/  1662,  p.  417). 

t  These  diatricta  are  graphical! v  indicated  in  the  map  drawn  up  by  the  Italian  Govern- 
wat,  videh  ia  reproduced  by  Dr  Vorth  ('  Roman  Fever/  pi.  v). 
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voyage  at  the  same  time,  there  were  six  hundred  and  eighty  soldiers*  *nd 

they  too  escaped.  Dr  Manson  has  met  with  one  similar  case  in  which  the 
microzoon  was  up|-»iirently  conveyed  in  drinking-water.  Another  instance 
i»  that  of  a  farmer^s  family  at  Houghton,  near  Bedford,  who  drank  well 
water,  and  who  were  at  one  time  almost  the  only  persons  free  from  ague 
in  the  parish,  the  other  inhabitants  of  which  had  only  ditch  water. 

Fred  imposition. — It  is  well  ascertained  that  neyroe^  are  as  a  rule  proof 
lAgoinst  ague;  so  that  black  soldiers  ure  invaluable  for  tield  i*ervice  in 
certain  parts  of  the  West  Indies,  Even  if  this  fact  be  due  to  a  kind  of 
acclimatisation,  irunsraitted  by  inheritance,  it  is  not  the  less  remarkable. 
For,  although  ague  often  attacks  Europeans  who  had  recently  arrived  io  « 
malarious  district,  yet  those  who  have  lived  there  for  a  longer  time 
often  suffer  from  malarial  cachexi«»  whilst  the  negro  enjoys  life  and 
health. 

Cnnfagmm  vivtifH. — All  jiathologists  since  the  discoveries  of  Pasteur 
and  Kix^h  have  expected  to  find  ague  dependent  on  a  contact itm  xHiruM, 
but  no  serious  proof  was  brought  forward  of  the  discovery  until,  in  the 
spring  of  187D,  Professor  Klebs,  then  of  Prague,  and  Profeasor  Tommaii* 
Crudeli,  of  Rome,  as  they  believed,  discovered  the  bacillus  of  aeue, 

'riitiv  constructed  n  maeliinG  by  mains  of  which  n  large  qunt^tity  of  air  coitld  W  rapidly 
mude  to  pass  over  the  surfuceii  of  glaBis  elides  mobtened  with  glyc«^rme  jcUv,  TUi»  Uity 
set  tn  work  in  the  Pontine  Marshes  and  in  Rome,  tukiniir  the  air  fitun  nfur  the  ^tif^uii  j< 
the  groiiTid,  Subsequent  mlcroicopicAl  eiaiuiimtioti  of  souie  of  the  gla&c  ^Hdtr*  tl 
rod-shiiped  bodies  and  deH<.ate  threnda;  and  by  euUivtition  thee-e  w^re  nmdo  to  di 
into  jointed  filaments,  witli  «poreR»  Sitnilar  stnictyrei  were  fitnnd  in  mud  Uk^n 
pooU  iu  the  same  rei^ion.  When  thii  cultivation  had  l»een  injected  iti  rmbbtts  the  f^pkcn 
wan  found  enlarged  Hf  ter  death,  and  often  conuined  black  pigment.* 

Marchiafavu  iifterwnrda  di»eov(?red  the  upores  and  jointed  fiktuetitsuf  theMme|iar«iiie 
in  the  spleen  and  in  the  blood  of  two  peraoni  who  hud  died  of  malarial  fever  in  Uotne. 

These  results  have,  however,  not  been  contirnied  by  other  invcstigatiim. 
Dr  North,  who  with  threat  perseverance  and  devotion  f<>Uowed  I  he  luvet- 
tigation  of  malaria  at  Home,  arrived  at  conclusions  i^hich  widely  differ 
from  those  just  mentioned  ('  Brit.  Med.  Jonrn./  April  23rd,  1887,  |j.  865, 
and  *  Rojuan  Fever,'  1896),  He  was  inclined  to  regard  ague  hh  due  to  n 
primary  derangement  of  the  heat-controlling  mechanism  of  the  body,  and 
not  as  the  result  of  the  invasion  of  microphytes  or  microzoH.  The  same 
negative  conclusion  was  arrived  at  by  Prof.  Sternberg  at  Xe^v  Orleaim 
(1880). 

In  the  absence  of  satisfactory  evidence  of  any  pathogeiii^   .aiivittphj! 
it  was  of  great  interest  when  the  presence  of  a  microscopic  untmul  yrjjn 
was  announced  as  a  constant  occurrence  in  ague.f 

The  It^ian  physicians,  Crudeli,  Marchiafava,  and  CelU,  hjid  dt?acrilKd 
and  figured  remarkable  pigment  granules  in  the  blood*corpuseles  of  maJarial 
cases. t  Next,  Laveran  in  1880,  and  Richard  soon  after*  discovered  piguiimted 
amceboid  bodies  and  flagellate  organisms  within  the  blood-discs  ('  CoiupfC^ 


ajii  ai  I 


*  I  innit  coofeai  that*  after  reading'  carefully  the  detnils  of  the  experinaents  \n  i^ij^^tkat 
Hud  studying  the  temperature  charts  which  Klebt  and  his  Italiiin  eoa4ijnto* 
»ee  that  there  i«  an^thtog  definite  or  ebaraeterifitic  about  the  fever  which  oc 
animali   after   injection   of  fluids  containing'  the  so-called  BaciUtut  malan'or,  —  k.  H,1 
(1880). 

t  Dr  North  quoteH  Kucieut  belief  that  malaria  waa  due  to  autmalcula  m  Vnrro^t  wvm 
{*  l)v  He  iCuBtic^i/  i,  12)»  Crese%tni  anitnalia  qnttdam  minuia, 

X  See  Pmfe§»or  Cmdeli'a  paper,  with  drawinga  of  blcKid-diaca  after  HardilaJifi  •■^ 
Celli.  in  the  '  Eeport  of  the  International  Medical  Congreas  nt  Copenhagen/  vol.  ii,  fcSI. 
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[  lodiu  *  for  1882),  and  named  them  Oscillatoria  malaria,     Celli  and  Guar- 

proposed  the  name  Plasmodium   malarice,   but  this  is  zoologically 

^  inenmte.     Dr  Osier  confirmed  these  observations  in  America,  and  found 

fBtnde  the  blood-discs,  crescentic  or  "  falciform  "  bodies  containing  gra- 

adee,  and  pigmented  corpuscles  furnished  with  one,  two,  or  more  iiagella 

I  active  motion  ("  The  Haematozoa  of  Malaria,"  with  figures,  '  Brit.  Med. 

/oomal,'  March  12th,  1887).     In  Philadelphia,  Baltimore,  and  Washington, 

ijnerican  physicians  thirteen  years  ago  found  the  crescentic  bodies  and  pig- 

Bient  60  constant  that  they  were  a  means  of  diagnosis  practically.* 

Independently  of  these  observations  in  man,  flagellate  organisms  have 

described  in  the  blood  of  mules  in  India  suffering  from  a  serious 

diiease  known  in  the  Punjab  as  "  Surra,"  by  Dr  Griffith  Evans  and  Mr 

Steel  (in  Burma),  and  also  by  the  late  Dr  Timothy  Lewis  in  Indian  rats 

C  Quart.  Joum.  Micr.  Sci.,'  1879  and  1884).     Dr  Crookshank  has  found  the 

•sme  organism  in  the  blood  of  rats  in  England  ('  Journal  Roy.  Micr.  Soc./ 

1886).     The  Indian  species  were  Mus  decumanii^  and  M,  rufesrais  ;    the 

organisms  in  their  blood  (named  Herpetomonas  by  Saville   Kent   in  hia 

•  Manual  of  the  Infusoria ')  have  been  compared  to  the  Spirillum  Oher- 

mneri,  to  spermatozoa^  to  Gaule's  *  Cystozoa '  in  frog's  blood,  previously 

deacribed  by  Lankester  (Drepanidium  ranarum),  and  to  stages  of  Gregari- 

nAt  or  other  forms  of  Leuokart's  Sporozoa.t 

The  specific  microzoon, — When  the  blood  of  a  patient  suffering  from 
malarial  fever  is  put  under  a  high  power  of  the  microscope,  a  greater  or 
Im  number  of  the  red  corpuscles  are  found  to  contain  a  minute  mass  of 
pigmented  protoplasm.  This  amoeba-like  organism  gradually  divides  into 
itwette-like  wedges,  and  these  form  into  globules  which  are  reproductive 
iporee.  The  red  disc  bursts,  and  they  are  thus  transferred,  together  with 
free  pigment  granules,  to  the  liquor  sanguinis.  The  pigment  is  absorbed 
bj  the  living  cells  of  the  blood  and  tissues  (leucocytes  and  fixed  corpuscles), 
which  act  as  phagocytes  and  produce  the  characteristic  pigmentation  of 
malaria.  The  spores  (or  some  of  them)  acquire  a  large,  pale,  vesicular 
Bodeus  with  a  nucleolus,  and  attach  themselves  to  the  red  corpuscles,  which> 
they  penetrate.  Usually  there  is  one  only  of  the  nucleated  parasites  which 
attack  each  blood-disc,  but  occasionally  there  are  two.  Here  they  show 
actire  amoeboid  movements,  shooting  out  numerous  pseudopodia,  and  grow- 
ing on  the  globulin  of  the  host,  while  the  hsematin  forms  the  pipfinent. 
When  stained  with  methylene  blue,  the  nucleolus  and  scanty  sphere  of  proto- 
plaim,  with  the  large  vesicular  nucleus,  look  in  optical  section  like  a 
"iignet  ring."  Finally  the  active  movements  cease,  the  nucleus  and 
nncleolus  disappear,  and  the  living  parasite  breaks  up  into  spores  as  above 
described. 

Two  other  objects  are  seen  in  malarial  blood  which  are  very  charac- 
teristic, although  their  significance  is  at  present  not  fully  ascertained. 

One  is  the  "  crescent "  or  "  sausage-shaped "  body  which  is  seen 
attached  to,  and  probably  within,  a  red  corpuscle.     It  is  marked  by  pig- 

*  Daring  a  visit  to  the  United  States  in  1888  the  writer  Arst  saw  marked  specimens 
of  the  chamcteristic  discs  in  blood  taken  from  patients  snflfering  from  asrue. 

t  On  this  and  many  other  points  the  reader  is  referred  to  Dr  Manson's '  Tropical 
DiMtaes,'  1898»  to  Dr  Osier's  article  in  '  AUbntt's  System,'  to  Snrfceon-Major  Ross's  papers 
is  the  '  Brit.  Med.  Joum./  and  in  '  Nature/  March,  1900,  p.  522,  and  to  Thayer  and 
Hnritson'i  "Malarial  Fevers  of  Baltimore"  (the  fifth  volume  of  the* Johns  Hopkins. 
Hoip.  Reports/  published  in  1893),  also  to  Dr  Cross's  *  Notes  on  Malarial  Fevers  of  West. 
Ifries,' 1892. 
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ment  grunulee,  and  le  believed  by  Mtinnabefg  to  be  ti  Htjii^yium.  formed 
by  the  conjugution  of  two  of  the  hfemamti^bfle. 

The  otiier  object  above  mentioned  h»  occurrinrj  in  miiUrial  blood  il 
"  the  flugelluted  corpuscle/*  TJiis  in  n  pigmented  globule  which  Buddeuly 
throws  out  long,  actively  moving  threads,  called  ftagrlla^  although  thifT 
are  probably  not  identicul  with  the  long  cilia  of  protozoa  and  jiriitopbyu, 
which  are  properly  so  called.  Theae  flagetlated  corpusclee  are  nevt^r  seen 
in  the  freshly-drawn  blood.  They  gnidually  appear  in  a  drop  under  tlie 
microscope,  and  their  appearance  is  hastened  by  exposure  lo  air 
admixture  of  a  little  water*  They  are  probably  external  sjKirea* 
provide  for  the  second  phase  of  pjimsitic  life,  apparently  neee«eary  io 
addition  to  that  passed  in  the  blood  of  the  human  host. 

The  second  host  is,  as  first  surmised  by  Laveran,  worked  out  by  Maoffon. 
and  verified  l>y  Ross,  a  inos4[uito,  which^  when  it  pierces  the  tvkin  mI  « 
malarial  patient,  takes  spores  of  the  hAemttma?ba  into  its  gastric  cavity 
along  with  the  blood-dtscs.  It  is  supposed  that  the  la4*va>  and  the  shallo* 
pools  and  puddles  they  inhabit  are  thus  infected  fnjm  the  niostjuito's  b«jdy.* 
and  that  the  coccidia  or  sporozoa  thus  transferred  to  mosquito  larv«e  and  to 
the  water  they  inhabit  are  the  phase  in  which  the  contagiuni  re-enter*i  the 
body.  The  method  of  entrance  is  probably  most  often  by  an  infected  mcM»- 
quito  imago  biting  a  healthy  man,  as  a  rnbid  dogs  bite  transfers  the  r'mm 
of  hydrophobia  ;  but  it  ir  also  probable  that,  either  in  drinking-waler  or 
dried  up  in  air,  the  parasites  may  gain  an  entrance  to  a  human  iKidy  witli- 
^ut  again  passing  tliroiiirh  an  insect  host. 

The  mosquito  in  question  is  a  kind  of  gnat  belonging  to  the  gisant 
AuopIifUs,  and  distinguished  by  its  proboscis  and  slender,  shurp  aoimcr 
part  of  the  body,  by  the  large  angle  it  makes  with  the  wall  or  iAhitt 
vertical  surface  on  which  it  settles,  and  in  luost  tndividuaU  by  dpota 
upon  its  wings. 

It  remains  to  state  that  following  up  the  original  obserrationa  of 
Golgi,  in  1885,  numerous  researches  have  established  the  fact  that  the  mai»* 
rial  parasite  appears  in  different  fnrms  in  malarial  fevers  of  different  kinds. 
In  the  milder  winter  and  spring  forms  of  quartan  and  tertian  fever  fh«i^ 
are  no  "  crescents "  found,  and  the  cycle  of  development  occupies  three 
days  in  the  former,  and  forty-eight  hours  in  the  latter.  In  the  more 
severe  summer  and  autumn  tertians  of  Italy  '  crescents  *'  «x:cwr,  as  aJ»«i 
in  the  quotidian  fevers  of  the  tropics,  where  the  parasite  completes  its 
cycle  in  the  blood  of  the  patient  in  twenty- four  hours^.  In  the  hitter 
annular  forma  also  occur ;  the  sjxjres  are  more  minute  ihau  1  /i  in  dia- 
nieter,  and  some  of  the  biematozoa  are  stated  by  Miurchiafava  lo  be  on* 
pigmented.  Ross  calls  the  parasite  of  quartan  fever  Hct  mam  trim  malaritt, 
that  of  tertian  H.  vivar,  and  that  of  remittent  H.  prtratjr. 

Although  it  has  not  yet  been  possible  to  **  cultivate  "  these  uiicnM^vs 
like  parasite  microphytes,  yet  there  is  reason  to  believe  that  each  of  the 
above  varieties  *'  breeds  true."  Moreover,  beside  these  being  present  in  all 
cases  of  malaria,  and  never  being  found  in  the  blood  of  persons  unaffected 
by  it,  there  is  correspondence  between  the  cycle  of  the  parasites  in  the 
blood  and  that  of  the  fever  in  the  patient  :    and,  lastly,   while  they  disr 


•  The  process  hws  been  actimUy  traced  by  RoM  in  the  aUkd  Pa>t9^*oma,  und  bt 
McCiilluiu  of  Pliiladelphin  in  tlie  Hnlteridivm,  both  of  tliem  pAnwUie  cocddtn  which  inf«i 
,tl)c  blood-discs  of  birdi. 


CONVEYANCE    BY    MOSQUITOES  399 

ippear  when  the  fever  subsides  on  the  second,  third,  or  fourth  day,  they 
abo  disappear  when  quinine  cuts  short  the  series  of  clinical  events. 

The  deetruotion  of  hsemoglobin  by  the  parasite  explains  the  antemia  of 
1^,  as  well  as  the  frequent  pigmentation  of  the  spleen,  liver,  and  other 
pgrts  of  the  body,  which  is  now  referable  to  the  pigment  granules  contained 
ai  the  diseased  blood-discs.^ 

We  must  now  separate  the  intermittent  and  remittent  fevers  widely  from 
the  other  specific  fevers  in  which  a  bacterial  origin  is  proved  or  probable, 
«iid  include  as  a  natural  group  not  only  ague  in  all  its  varieties,  but  bilious 
femittent  and  malignant  malarial  fevers,  hsemogloblinuric  fever,  tropical 
^ytentery,  and  tropical  abscess  of  the  liver.  We  have  also  learnt  that  tertian, 
quartan,  and  quotidian  agues  have  corresponding  differences  in  the  form  or 
gUge  of  development  of  the  plasmodiimi,  and  are  thus  pathologically  as 
wcU  as  clinically  distinct. 

We  can  now  explain  why  moisture  is  necessary  for  malaria,  since  the 
Anopheles  lays  her  eggs  and  hatches  them  in  shallow  pools  and  puddles, 
not  in  deeper  water,  and  not  like  the  allied  genus  Culex  in  artificial  tanks, 
wtterbutU,  and  basins.  The  geographical  distribution  of  malarial  fever 
doeely  corresponds  with  that  of  mosquitoes,  although  there  remain  some 
teeming  exceptions,  one  of  which  is  the  prevalence  of  ague  in  former  times 
in  England. 

Lastly,  the  beneficial  effect  of  quinine  in  all  forms  of  malaria  is  now 
explained  by  its  poisonous  action  upon  the  heematozoa. 

Two  points  of  practical  importance  are  still  uncertain.  One  is  whether 
the  chief  or  sole  channel  of  entrance  of  the  microzoon  is  by  the  bite  of  the 
infected  mosquito ;  or  whether  the  contagion  from  the  dead  mosquitoes  or 
dried-up  larvse  may  sometime*  be  conveyed  to  the  alimentary  canal  by 
drinking-water,  or  to  the  throat  and  lungs  by  air. 

The  other  question  is  whether  the  true  mosquitoes  of  the  genus  Ano- 
pkeki  are  the  sole  conveyers  of  the  haematozoa  in  the  case  of  man,  or 
vhether  other  allied  Culicidce  may  take  part  in  the  production  of 
malarious  disease,  as  they  undoubtedly  do  in  the  case  of  other  animals 
I  than  man,  and  other  sporozoa  than  the  hcemarncRba.  If  it  should  prove  to 
I  be  80,  the  several  kinds  of  malarial  fever,  and  the  several  kinds  of  hasma- 
mahida  which  correspond  with  them,  might  perhaps  have  each  a  corre- 
^xynding  species  of  Culex  or  Anopheles  for  its  conveyance. 

The  succession  of  symptoms  in  the  paroxysm  of  ague  must  be  regarded 
81  analogous  to  that  observed  in  cases  of  suppuration,  in  the  rigors  of 
pyrexia  and  sweating  of  pyaemia.  Like  an  epileptic  seizure,  the  ague-fit 
has  a  physiological  basis.  Its  recurrence  at  the  same  hour  on  successive 
days,  or  every  second  or  third  day,  is,  as  Cullen  originally  surmised,  con-  I 
nected  with  the  diurnal  habit  of  body  which  is  so  plainly  manifested  in 
both  health  and  disease.  One,  therefore,  need  not  wonder  that  Griesinger 
and  Duchek  failed  to  modify  the  times  at  which  ague-fits  returned  by 
changing  the  patient's  hours  of  meals  and  his  other  habits  of  life. 

Diagnosis, — The  recognition  of  ague  is  for  the  most  part  easy,  but  it 
may  present  difficulties.  In  places  which  are  free  from  malaria  there  is 
umetimes  risk  of  the  real  nature  of  a  patient's  illness  being  overlooked, 

*  The  white  corpuscles  are  foand  almost  always  to  be  diminished  m  number  during  the 
pKience  of  malarial  fever  or  cachexia.  See  Rogers, '  Journ.  Path,  and  Bact.,'  December, 
1898,  p.  402. 
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when  he  has  acquired  the  disease  elsewhere,  perhaps  while  travelling  i^ 
country  where  its  existence  was  unknown  to  him. 

In  regions  notoriously  malarious  the  physician  ha«  constantly  to  keep 
in  mind  that  ague  is  apt  to  complicate  oth^  diseases,  but  may  sometjio^ 
simulate  them.  Moreover  there  ia  danger  of  carelessly  mistaking  f^ 
results  of  malaria  any  recurrent  rigors  or  paroxysms  of  febrile  disturb* 
ance.  Thus  Graves  relates  an  instance  in  which  the  intermittent  hectic 
of  phthisis  was  set  down  as  ague.  Another  disease  which  is  very  apt  to 
be  overlooked  in  malarial  districts  is  pyamia.  In  reference  to  this,  Hertt 
remarks  that  the  pyaemic  rigor  generally  sets  in  more  gradually  than  that 
of  ague  ;  that  its  subsidence  is  more  rapid  than  its  onset,  whereas  in  tgoe 
the  reverse  is  the  case ;  and,  lastly,  that  in  pyaemia  there  is  very  ael^ 
an  interval  of  complete  apyrexia,  lasting  for  twenty-four  or  even  for  twehf 
hours.  But,  as  we  have  seen,  ague  itself  may  be  merely  remittent.  The 
fever  attending  interned  suppuration,  particularly  of  the  gall-ducts,  or  that 
of  ulcerative  endocarditis,  may  also  be  attributed  to  malaria.* 

The  remittent  forms  of  malarial  fever  have  often  been  confounded  with 
enteric  fever.  Thus  in  Romney  Marsh  no  kind  of  fever  used  to  be  re- 
cognised except  that  due  to  the  endemic  malaria ;  and  in  many  parte  el 
India  it  is  only  of  late  years  that  enteric  fever  has  been  recognieed. 
"  Typho-malarious  fever "  is  probably  enteric  fever.  The  fUvre  bUiem 
h^maturique  is  not  always  easily  distinguished  from  yellow  fever  in 
countries  where  both  diseases  prevail. 

The  most  important  points  for  diagnosis  used  to  be  the  periodicity  of 
the  symptoms,  and  the  curative  effect  of  quinine.  To  this  we  can  no* 
add  the  more  certain  and,  in  skilled  hands,  the  easy  recognition  of  the 
characteristic  appearances  in  the  blood-discs  due  to  the  hfematozoon. 

^  Prophylaxis. — The  empirical  rules  which  were  laid  down  as  the  result 
of  observation  for  avoiding  malarial  fevers  in  the  south  of  Eun^  and  in 
the  tropics  still  hold  good.  The  importance  of  wholesome  food,  pure 
water,  or  water  purified  by  boiling,  extreme  temperance,  avoidance  of  over- 
fatigue, or  exposure  to  sudden  chills,  and  the  value  of  comparatively  oool 
and  dry  spots  for  camps  and  houses,  are  explained  by  the  same  considera- 
tion as  has  frequently  been  mentioned  before,  that  there  is  a  certain  power 
of  resistance — or,  to  put  it  more  definitely,  of  phagocytosis,  by  which  the 
organism  protects  itself  against  the  invasion  of  disease ;  and  this  applies 
to  microzoa  as  well  as  to  microphyta. 

Again,  the  advantage  of  draining,  and  the  protection  afforded  by  grow- 
ing plants  and  trees,  is  now  intelligible. 

But  we  are  now  able  to  advise  more  direct  and  definite  measures  to 
protect  against  the  contagion.  All  shallow  pools  and  puddles  in  the  neigh- 
bourhood of  houses  should  be  filled  up.  Any  small  collection  of  water 
should  be  searched  for  larvae :  those  of  Cuhx  hang  downwards  from  the 
surface,  and  when  disturbed  sink ;  those  of  Anopheles  float  on  the  surface, 
and  when  disturbed  wriggle  away  without  sinking.  They  may  be  destroyed 
by  emptying  and  brushing  out  all  the  receptacles  of  water,  or  by  pouring 
kerosene  or  tar  over  pools  and  puddles.     Mosquitoes  are  torpid  during  the 

*  I  once  saw  a  case  in  which  a  medical  man  was  firmly  convinced  of  tlie  preaenoe  of 
agoe,  nntil  his  patient  voided  a  quantity  of  horribly  foetid  pua  with  hia  orine»  after 
which  a  rapid  recovery  took  place.— C.  H.  F. 
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day,  and  may  be  killed  as  they  are  found  on  walls  ;  and  mosquito-curtains 
should  be  always  used  at  night.* 

Lastly,  the  benefit  of  quinine  as  a  prophylactic  is  not  only  attested  by 
long  and  wide  experience,  but  is  now  confirmed  by  its  **  germicide  "  effect. 
Persons  passing  through  a  malarious  district  should  fortify  themselves 
against  infection  by  taking  daily  doses  of  sulphate  of  quinine ;  and  when- 
erer  the  first  sign  of  malarial  cachexia  appears,  the  inhabitants  of  such 
districts  should  have  recourse  to  the  same  dnur. 

Treatment, — Ague  and  other  forms  of  malarial  cachexia  are  happily 
amenable  to  the  influence  of  a  drug  which  acts  in  what  used  to  be  called  a 
specific  manner, — i.  e,  certainly  and  without  any  obvious  physiological 
means. 

The  remedy  was  introduced  into  Europe  in  the  seventeenth  century  by 
the  Jesuit  missionaries  in  South  America,  and  was  named  Cinchona  in 
honour  of  the  wife  of  the  Spanish  Viceroy  of  Peru,  the  Countess  Cinchon, 
who  took  an  active  part  in  promoting  the  use  of  the  drug.  Jesuits' 
bark,  as  it  was  first  called,  is  taken  from  several  trees  of  the  natural  order 
BubUicece  and  the  genus  Cinchona — C.  succirubra,  red  bark ;  C  calisaya, 
yellow  bark ;  C,  officinalis,  pale  bark ;  C,  land  folia,  Columbian  bark. 
They  grow  in  the  Andes  of  South  America,  in  Jamaica,  and  have  been 
successfully  transported  to  India,  where  they  flourish  in  the  hill  coimtry. 

The  powdered  bark  is  bulky  and  unpleasant  to  take,  and  the  decoction 
and  infusion. and  liquid  extract  are  equally  efficacious.  But  it  is  in  every 
way  better  to  give  the  pure  and  concentrated  quinine  :  and  of  late  years  the 
synthetical  production  of  this  compound  has  greatly  diminished  its  cost. 

As  soon  as  possible  a  full  dose  of  quinine — 10,  15,  or  20  grains — should 
be  given  from  one  to  two  hours  before  the  expected  onset  of  the  paroxysm. 
During  the  cold  stage,  if  it  has  not  been  entirely  prevented  by  the  first 
dose  of  quinine,  the  patient  should  be  covered  up  warm  and  drink  freely 
of  hot  beverages.  In  the  hot  stage,  Dr  Crosse  advises  phenazone  ("  anti- 
pyrin  '*),  cold  sponging,  and  cool  drinks.  If  the  sweating  does  not  come 
on  kindly,  hot  liquids  may  again  be  taken  and  pilocarpine  injected.  At 
the  end  of  the  sweating  stage  the  patient  should  be  carefully  dried  and  have 
a  change  of  linen.  He  may  then  get  up,  but  if  he  afterwards  goes  out  of 
doors  be  must  be  very  careful  not  to  take  cold. 

The  quinine  should  be  repeated  during  the  interval,  until  an  hour  or 
•o  before  the  next  fit  is  expected.  Maclean  advises  that  the  patient  should 
never  have  less  than  thirty  grains  during  this  period.  It  is  best  given  in  \ 
idation  with  a  little  sulphuric,  hydrochloric,  or  hydrobromic  acid.  Pills 
c<mtaining  quinine  are  apt  to  become  hardened  by  time,  so  as  to  pass 
through  the  stomach  undissolved.  If  vomiting  should  occur,  the  quinine 
may  be  administered  per  rectum  in  a  dose  of  fifteen  grains  suspended  in 
thin  starch. 

When  the  stomach  is  loaded,  an  emetic  is  often  useful,  and  if  there  is 
conitipation  a  purgative ;  indeed,  many  experienced  physicians  advise  a 
single  dose  of  calomel  and  colocynth,  followed  by  a  saline  draught,  in 
every  case  at  the  onset;  but  it  is  a  mistaken  practice  to  put  off  the  use 

*  A  fall  secoant  of  the  practical  methods  of  c  trryinj^  out  these  indicntions  is  given  in 
•  Qsefal  mmnnal  of  'Instructions  for  the  Prevention  of  \ffllnrial  Fever/ issued  by  the 
School  of  Tropical  Medicine,  recently  established  at  Liverpool  (1899). 
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of  quinine  until  the  tongue  has  become  clean,  and  8ir  Joseph  Fayrer  &ftj« 
that  after  a  first  dose  calomel  i&  better  omitted. 

If  in  the  cold  stage  symptoms  of  collapse  threaten^  recourse  ahould  be 
had  to  strong  brandy,  coffee,  ammonia^  or  ether. 

It  very  rarely  happens  in  recent  cases  of  ague»  when  quinine  is  pro- 
perly given,  that  the  patient  has  any  subsequent  attack  of  the  same 
severity  as  before ;  and  within  a  few  days,  or  in  a  week  or  two  at  latest, 
they  almost  alwaya  cease.  But  in  certain  cases,  especially  those  of  locg 
standing,  Indian  physicians  used  to  prescribe  Warburg's  tincture  as  a  dia- 
phoretic and  febrifuge,* 

The  writer  has  found  Fowler's  solution  particularly  useful  in  f*eiiro/^, 
anemia,  and  other  sequelie  of  malaria  when  a  patient  has  returned  to 
England  after  a  long  period  spent  in  India,  China,  or  Madagascar. 

For  the  dangerous  remittent  and  continuous  forms  of  ague,  and  for 
those  anomalous  cases  which  simulate  other  diseases,  quinine  is  still  the 
remedy,  and  it  must  be  employed  boldly.  Maclean  insists  on  the  import- 
ance of  watching  for  even  a  slight  remission,  using  it  aa  an  opportunity 
of  giving  fifteen  or  twenty  grains  of  quinine  by  the  mouth,  and  re- 
peating the  dose  in  two  hours*  time. 

The  malarial  eatkexia  requires  the  administration  of  iron  as  well  ii 
quinine,  but  even  these  remedies  are  of  secondary  importance  in  compiirisoii 
with  the  removal  of  the  patient  u*  a  healthy  locality. 

Maclean  speaks  strongly  of  the  value  of  the  ointment  of  red  iodide  el 
mercury  in  the  treatment  of  chronic  enlargements  of  the  spleen  and  J 
the  liver.  He  directs  that  a  piece  of  the  sisce  of  a  nutmeg  should  be 
I  nibbed  into  the  hypochrmdriac  region,  and  that  these  parts  should  b« 
then  exposed  to  the  sun  or  to  the  heat  of  a  fire.  The  writer  has 
this  plan  with  apparent  benefit. 

In  hJackwat^r  fever  Dr  Crosse  advises  a  free  purge  tn  begin 
followed  by  quinine  and  stimulants.  To  check  vomiting*  a  mustard  plaater 
should  be  laid  on  the  pit  of  the  stomach.  If  there  is  suppression  of  «iriii« 
he  prescribes  mustard  tnO  the  loins,  diaphoretics,  jaborandi,  and  ddonl 
hydrate,  with  bic^irbonate  of  sodium  to  diminish  the  acidity  of  tlie  urine 
During  convalescence  a  sea  voyage  is  the  roost  valuable  treatment,  but 
iron,  arsenic,  and  nitro-hydrochlorio  acid  are  also  useful.  Like  other  pbf- 
sicians  of  experience  in  tropical  Africa,  he  entirely  rejects  Prof.  K<»h*i 
somewhat  hasty  assertion  that  the  ha?maturia  of  Blackwater  fever  i*  merfiy 
the  result  of  treatment  with  overdoses  of  quinine. 

*  Dr  Hale  White  gives  its  eotnpoiiitiuii  ?ts  proof  spirit  with  quinine,  a}o«««  rfankr^ 
opiuti)»  anii  camphor,  together  with  van  on  a  aroinitic  herbs  ni  fnffron,  fenneli  t\teimpt»^ 
nogeUcfl,  cubeh,  and  mjrrht  to  which  are  ■otuetimes  itdded  zedoiu-jf  and  white  afaric 


RABIES  OR  HYDROPHOBIA 

'  Hydrophobiam  Grsci  vocant:  miserrimaiD  genas  morbi." — Celsus. 

Sstifry'-Caurse :  incubation — symptoms — The  contagion — Babies  in  animals — 
Distribution — Anaiomy — Pathology — Diagnosis — Prevention  and  treatment 
bji  an  aitenuaied  virus. 

SjfMnyms. — Rabies  canina — Lyssa  (Xvaauy    raging   madness). — Fr.  La 
f.—Germ,  Hundswuth,  Wasserscheu. 

Definition. — ^A  specific  infective  disease,  communicated  to  man  by  the 
te  of  animals,  with  a  long  incubation,  symptoms  referable  to  the  nervous 
a  short  course,  and  a  grave  prognosis. 
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Hittory. — ^From  the  time  of  Aristotle  it  has  been  known  that  dogs  are 

to  a  fatal  disease  which  they  transmit  by  their  bite ;  and  this  disease 

occurring  in  man,  was  called  "  Hydrophobia,''  from  the  dread  of 

which  is  sometimes  one  of  its  symptoms.      In  most  of  the  lower 

that  symptom  is  absent,  and  in  them  it  is  called  *'  rabies,"  t.  e. 

But  though  the  names  are  two,  the  disease  is  one  and  the  same ; 

rabies  is  the  better  term. 

Although  the  symptoms  of  this  terrible  disease  are  those  of  paroxysmal 
MTTOus  convulsions,  its  natural  place  is  among  infective  diseases,  either 
Mtr  Tetanus,  which  also  is  in  its  symptoms  a  neiu'osis,  or  near  Glanders 
Mid  Anthrax,  which  also  are  transferred  from  animals  to  man. 

Incubation. — After  the  healing  of  the  wound  inflicted  by  the  teeth  of  a 
■bid  dog,  a  period  of  incubation  follows,  which  is  of  uncertain  duration, 
ad  often  prolonged  beyond  that  of  all  other  infective  diseases.  Bollinger, 
i  Ziemssen's  'Handbuch,'  says  that  in  60  per  cent,  of  all  cases  in  the 
■man  subject  it  is  between  eighteen  and  sixty  days,  in  6  per  cent. 
civeen  three  and  eighteen  days,  and  in  34  per  cent,  longer  than  sixty 
BjB.  How  protracted  it  may  be  we  cannot  positively  tell.  Instances  have 
een  recorded  in  which  three  years,  five  years,  and  even  more  were  sup- 
oted  to  have  elapsed.  It  is  possible,  however,  that  in  these  cases  the 
me  infection  took  place  subsequently,  and  without  the  patient's  knowing 
L  Mr  Touatt  succeeded  in  tracing  certain  cases  to  sources  that  might 
•mlj  have  been  overiooked :  one,  in  a  man,  to  his  having  tried  to  untie  i 
itk  his  teeth  a  knot  in  a  cord  by  which  a  rabid  dog  had  been  confined ;  ' 
ad  another,  in  a  woman,  to  her  having  used  her  teeth  to  press  down  the 
aun  in  mending  a  tear  in  her  dress  caused  by  the  bite  of  a  rabid  animal. 

The  following  are  She  results  of  inquiries  as  to  the  period  between  the 
Ite  and  the  appearance  of  symntoms  in  cases  admitted  to  Guy's  Hospital. 
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Six  were  published  by  Dr  Bright  (1820-30).  Seven  more  were  reported  bj 
Mr  Cooper  ForBter  m  the  '  Guy's  Hospital  Reports  *  for  1866  ^Third  Ser-tf, 
vol,  xii,  p.  1).  The  incubution  in  these  thirteen  cases  varied  between  fuor 
weeks  and  eleven  months,  except  one  in  185  i,  which  occurred  in  the  prac- 
tice of  Dr  Hughes,  in  which  it  was  supposed  to  be  from  i^ve  to  -  m. 
In  ten  cases  which  huve  occurred  since  the  publication  of  that  r^  f»7- 
89),  collected  for  the  third  edition  of  this  book  by  Dr  E.  W.  Goodaii,  tke 
periods  of  incubation  were  nineteen  weeks,  thirty-five  days,  thirty-eight 
days,  forty  days,  nine  weeks,  nearly  twelve  weeks,  thirteen  weeks,  and 
about  twelve  weeks  respectively,  and,  more  doubtfully,  four  weeks ;  while 
in  the  tenth  case  (a  man  aged  thirty-six,  who  died  in  1878)  no  certain  evi- 
dence could  be  obtained,  either  from  the  patient  or  his  friends,  that  be  had 
ever  been  bitten  by  a  dog.  Ko  doubt  the  period  of  incubation  varies  mor* 
than  in  other  specific  diseases,   but  in  all  the  most  authentic  and  «^ 

i  observed  cases  it  is  more  than  a  month  and  less  than  a  year. 

In  132  cases  of  rabies  selected  by  the  Registrar-Oenerol  (^18^6)  cm 
Recount  of  the  circumstances  being  accurately  known,  the  shortest  ineobft- 
tion  was  eleven  days,  in  a  child  bitten  by  a  rabid  cat.  In  t'i  i^atm  it 
was  under  a  month,  in  64  between  one  and  two  months,  in  21  between 
two  and  three  months,  in  124  it  was  under  ^ye  months,  in  12T  under  ttti 
months,  and  in  130  under  two  years.     In  one  case  it  was  supposed  to  be 

\  between  three  and  four  yeai-s,  and  in  one  other  above  four  years. 

1  The  most  frequent  incubation  period  is  about  six  weeks.  It  is  wver 
less  than  three  weeks  and  seldom  more  than  three  months.  When  the  in- 
fecting wound  is  on  the  face  the  incubation  is  probably  shorter.  In  chil- 
dren also  it  is  usually  shorter  than  in  adults. 

Experimental  inoculation  in  dogs,  rabbits,  and  other  animals  shows,  oa 
the  whole,  shorter  incubation  than  when  the  disease  dates  from  the  inflic- 
tion of  a  bite  by  a  rabid  animal ;  and  when  the  vims  is  introduced  not  iuV 

I  cutaneously,  but  beneath  the  dura  mater  after  trephining  the  skull,  thv 
period  of  incubation  is  measured  by  days,  a  week  being  a  very  firti^ueBt 
time,* 

Fradroma, — In  some  cases  the  earliest  indication  of  the  onset  of  rahifi 
is  afforded  by  an  uneasy  sensation  in  the  seat  of  the  bite»  which  l>ecoiii«i 
painful,  or  tingles,  or  itches,  or  feels  cold ;  sometimes  the  cicatrix  may  hi 
seen  to  be  reddened,  livid,  or  swollen.  The  pain  or  other  morbid  sen«atiaQ 
extends  upwards  along  the  nerves  from  the  hand  into  the  arm  and  uji  ta 
the  fihoulder.  as  in  a  coachman  whose  case  is  recorded  by  Sir  Tbauii* 
Wat«on. 

I         In  a  gcnUeumn  who  cume  under  the  cnre  of  Mr  Cooper  Fortter  in  1S66  theiMia  «itV 

extrnordinnry  fteverity  :  it  came  on  in  iiaroxvsins,  obliging  hitii  to  *t  -     •    -    ^ 

*tret*t,  mid  to  cry  out ;  it  wii»  not  rof«?rretl  to  the  coune  of  any  pjirli  fn 

w«B  in  that  iiistanci^  uo  redness  or  teiidernesi  of  the  cicatrix.     The  arm.  .,.^",  , ,  i, i,,. ^.aA 
,  colder  thtin  the  other  one,     He  hud  been  bitten  eleven  months  previoualy, and  in  UkeiAttC- 
I   vt'niiig  time  he  bud  three  or  four  timet  comphihied  of  puin  up  the  arm  und  twttclijoj' i£ 
the  hnnd. 

Other  early  symptoms  ai*e  restlessness,  irritability,  and  depres^tot;  wi 
spirits.  The  patient  suffers  from  nausea  and  loss  of  appetite?  :  K«*  iv^^' 
plains  of  headache,  is  sleepless^  and  has  a  distressing  sense  of  i\-  'fl- 

it is  curious  that  he  often  says  nothing  about  having  been  bit:  -^J 

•  See  Horsley'i  lecture  before  tbe  Epldemlologtcal  S<»ciett,  PeU.  18tK,  l!Mi9  ('tiii. 
Med»  Joum./  p<  342),  and  Bradford^  Brown  Lectures  {'  Lancet,'  Fehntitnr,  1900^ 
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tehemeutly  deny  it ;  and  yet  he  maj  make  other  remarkB  which  show  that  | 
kit  mind  is  dwelling  on  the  subject,  and  that  he  is  trying  to  persuade  him-  j 
•df  that  he  need  not  be  afraid. 

Often  these  premonitory  symptoms  are  absent.  In  that  case,  the  first 
(bracteristic  symptom  is  a  repugnance  to  fluid.  Sometimes  there  is  diffi- 
colty  in  swallowing,  from  a  feeling  of  tightness  about  the  throat.  Sir 
nomas  Watson's  patient,  the  coachman,  refrained  on  account  of  a  similar 
mation  from  sponging  himself  as  usual  with  cold  water,  though  he 
mnariLed  that  he  "  coiild  not  think  how  he  could  be  so  silly.*' 

Sympionu  when  developed, — The  above  prodromal  or  early  stage 
lenerally  lasts  from  one  to  three  days,  but  sometimes  it  is  altogether 
ibsent.  In  either  case  the  full  development  of  the  disease  is  ushered  in 
Ij  the  sudden  occurrence  of  violent  convulsive  paroxysms,  affecting  the 
moecles  of  deglutition  and  those  of  respiration,  and  repeated  at  frequent 
intervals.  They  are  excited  in  many  ways.  The  attempt  to  drink  almost 
always  causes  a  fit;  the  sight  of  water  in  a  basin  often  has  a  similar 
ciect.  Watson  mentions  a  case  in  which  the  patient  was  thrown  into  a 
fiolent  state  of  agitation  by  hearing  a  dresser,  who  was  sitting  up  with 
kim,  pass  urine.  The  least  draught  of  air,  the  waving  of  a  mirror  before 
the  eyes,  the  opening  or  shutting  of  a  door,  the  slightest  touch  upon  the 
Ain,  the  attempt  to  comb  the  hair,  may  excite  an  attack.  Sometimes  the 
patient  succeeds  in  gulping  down  a  little  fluid  by  carrying  it  to  his  mouth 
¥ith  the  eyes  shut,  or  he  may  insist  on  being  left  alone  in  order  to 
fvallow  better.  Watson  saw  one  man  who  so  dreaded  anyone's  breath  on  t 
In  face  that  he  would  not  converse  with  the  apothecary  of  the  hospital 

iocept  in  such  a  position  that  the  chin  of  each  of  them  rested  on  the 
•thers  shoulder.     The   fits   often   consist   of   a   series   of   shuddering   or  , 
nbbing  movements,  more  or  less  like  those  which  occur  when  one  steps 
■to  a  cold  bath.     Sometimes,   however,    they   are   attended   with   tonic 
fpmns  of  the  cervical  muscles. 

The  following  description  of  the  more  violent  paroxysms  was  drawn  up 
by  Or  Bushell,  now  Physician  to  the  British  Legation  at  Pekin,  from  a 
OK  which  occurred  while  he  was  dresser  to  Mr  Cooper  Forster.     *'  At  the 
met  of  a  severe  spasm  the  patient  springs  up  in  bed,  and  puts  his  hands 
fviously  to  his  throat,  as  if  to  tear  something  away ;  the  head  is  thrown 
iWently  back,  the  mouth  is  opened,  and  the  eyeballs  are  protruded ;  then 
k  makes  several  expiratory  efforts,   sometimes   with   a   shrill   screaming 
ffy ;  the  head  is  thrown  violently  from  side  to  side ;  the  hands  are  tossed 
lildly  about,  beating  his  chest,  and  striking  anything  that  is  near."     Some- 
time the  jaws  are  sharply  brought  together,  so  that  credulous  bystanders 
think  the  patient  is  trying  to  bite  them.      His  barking  like  a  dog  is  no  [ 
Awbt  a  fabulous  addition.     Bollinger  denies  that  trismus  ever  occurs,  or  a 
[  general  tonic  spasm  like  that  of  tetanus.     Nor  is  there  an  authentic  case  | 
IB  which  opisthotonos  was  present.     Sometimes  these  convulsions  seem  to  ■ 
be  spontaneous,  but  often  they  can  be  recognised  as  reflex  spasms  from  a , 
•enioiy  excitation.     The  skin  is  hypersesthetic,  particularly  to  cold.  | 

The  duration  of  the  paroxysms  is  variable.  According  to  Bollinger, 
th€y  occasionally  last  from  thirty  to  forty-five  minutes.  When  they  are 
protracted  the  patient's  face  becomes  pale  and  livid,  and  is  covered  with 
iweat^  The  oountenance  assumes  a  look  of  terror,  and  the  pupils  are 
widely  dilated.  The  pulse  is  rapid,  the  respiration  also  quickened,  irre- 
galar,  and  more  or  less  forced. 
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The  temperature  varies  greatly.  It  is,  as  a  rule,  slightly  raised,  gome* 
times  normal,  and  occasionally  rises  to  103^  or  even  105^,  as  in  a  citi 
noted  by  Mr  Southam,  of  Manchester  (*  Brit.  Med.  Joum.,'  1881,  roL  ii| 
p.  814). 

The  urine  appears  to  be  usually  unaffected ;  sometimes  febrile,  rardjr 
albuminous.  The  occasional  presence  of  a  reducing  agent  is  perhaps  dm 
to  inhalation  of  chloroform. 

In  women  and  young  children  the  course  of  rabies  is  often  compvi> 
'  tively  mild,  although  it  is  even  more  quickly  fatal  than  in  men ;  this  was 
so  in  two  of  Sir  Thomas  Watson's  cases,  one  in  a  lady  aged  thirty-two,  the 
other  in  a  girl  only  five  years  old ;  also  in  a  little  girl  who  died  in  Goyi 
Hospital  in  1875,  who  was  so  slightly  affeoted  that  Mr  Stocker  supposed 
her  to  be  only  hysterical.  In  other  cases,  however,  children  affected  li^ 
hydrophobia  exhibit  the  most  frantic  mania. 

There  is  an  inability  to  swallow  even  during  the  intervals  of  the  fiti 
The  patient,  who  is  much  distressed  by  thirst,  may  resolutely  carry  tk 
glass  to  his  lips,  but  as  soon  as  a  little  water  has  entered  his  mouth  i 
sudden  spasm  of  the  pharynx  throws  it  out  again.  A  viscid  saliva  which 
collects  in  the  mouth  is  a  source  of  great  annoyance ;  it  is  hawked  up 
with  noisy  effort,  and  spat  out  upon  the  floor  in  all  directions.  Anothv 
symptom,  only  present  in  certain  cases,  is  priapism,  with  frequent  involim* 
tary  emissions.  Trousseau  observed  painful  hypersesthesia  of  the  genital 
organs. 

The  mental  state  between  the  convulsive  attacks  is  one  of  great  agita- 
tion. As  the  disease  advances  the  patient  raves  at  those  around  him,  and 
sometimes  has  to  be  forcibly  held  down.  Not  infrequently  death  occurs  by 
suffocation  in  the  middle  of  a  paroxysm,  and  more  or  less  suddenly. 

The  whole  duration  of  the  disease  is  seldom  a  week,  and  sometimes  ii 
terminates  within  from  twelve  to  forty-eight  hours.  In  eight  cases  deatl 
occmred  in  twenty-four  hours,  in  eighty-seven  between  the  first  and  th< 
seventh  day,  in  five  on  the  eighth,  and  in  one  case  on  the  ninth,  tenth 
and  twelfth  days  respectively  (Registrar-GeneraFs  *  Report,'  1886). 

Sir  Thomas  Watson's  coachman  did  not  die  until  the  middle  of  th^ 
seventh  day.  His  end  was  very  gradual ;  the  pulse  grew  rapid  and  weak 
the  mental  powers  failed,  he  lay  moaning  and  tossing  from  side  to  side 
frothy  saliva  ran  from  his  mouth,  he  lost  the  power  of  moving  his  lei 
arm,  liquid  stools  were  passed  involuntarily,  the  lower  extremities  gre' 
cold,  and  the  coldness  extended  up  to  the  chest.  Some  patients  ha\ 
towards  the  last  become  paraplegic,  as  we  shall  see  rabbits  do.  In  tb 
more  protracted  cases  the  spasms  may  cease  for  some  hours  before  deat] 
the  patient  be  calm  and  able  to  talk  or  drink  or  wash  his  hands  withoi 
discomfort ;  but  nevertheless  the  coldness  of  his  surface,  and  the  absence  > 
pulse  at  the  wrist,  show  that  there  is  no  real  improvement. 

Contagion  from  rabid  animals, — Rabies  in  man  is  doubtless  caused 
all  cases  by  the  transference  of  specific  virus ;  but  it  is  not  complete 
known  or  determined  whether  the  disease  is  ever,  under  any  conditioc 
communicated  from  one  human  being  to  another.  No  case  is  known  of  t1 
kind,  and  medical  men  and  nurses  always  escapee,  although  the  poisono 
saliva  is  often  ejected  on  their  clothes  and  hands  and  faces.  In  form 
times  the  dread  of  catching  the  disease  was  so  great  that  the  patient  w 
sometimes  smothered  between  feather  beds,  or  was  allowed  to  bleed 
death  through  an  opened  ve\n.    "ftoWm^^x  ^vj^  Wi-aX.  otk  XJaa  \i£\\tAr^  tronti 
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of  Austria  persons  labouring  under  rabies,  or  suspected  of  it,  were  liable  to 
be  shot  by  their  neighbours,  and  that  those  who  have  been  bitten  by  rabid 
logs  sometimes  commit  suicide. 

There  is  no  doubt  that  the  virus  resides  in  the  saliva  and  salivary 
ijbnds,  and  there  appears  to  be  little  doubt  that  it  is  present  during  the 
■fiubation  period  in  a  dog.  Magendie  long  ago  produced  rabies  in  dogs 
\ij  inoculating  them  with  the  saliva  of  hydrophobic  patients.  Pasteur  has 
lOfv  proved  that  the  spinal  cord  is  also  the  seat  of  the  virus ;  and  that 
isooiilations  from  it,  especially  if  introduced  under  the  dura  mater,  after 
trephining  the  skull,  will  reproduce  the  disease  in  dogs  and  rabbit«. 

The  disease  in  animals, — Rabies  may  occur  in  many  kinds  of  animals  v  } 

Mde  dogs.  It  is  common  in  wolves,  jackals,  and  foxes,  and  the  bite  of  a  /  ^  >  ^  * 
ftbid  wolf  is  notoriously  the  most  dangerous  of  all.  The  skunk  is  said  y^' 
to  be  very  liable  to  rabies.  Cats  are  sometimes  affected  by  it,  but  far  less 
frequently  than  dogs.  A  scratch  from  a  cat  is  believed  to  have  conveyed  it 
to  a  child,  no  doubt  from  the  claws  having  been  moistened  with  her  saliva. 
Among  herbivora,  oxen,  horses,  goats,  sheep,  pigs,  rabbits,  and  guinea- 
pigs  are  capable  of  being  infected  by  inoculation,  or  if  they  are  bitten  by 
nbid  dogs.  Touatt  recorded  a  case  in  which  a  groom  took  hydrophobia 
tbiough  a  scratch  which  he  received  from  the  tooth  of  a  rabid  horse. 

Rabies  broke  out  as  a  destructive  epidemic  among  the  fallow-deer  in 
tbe  Royal  park  at  Richmond  in  1889,  and  soon  afterwards  in  the  Marquis 
of  Bristors  park.  More  than  450  died  out  of  a  herd  of  between  600 
lad  700  in  the  course  of  three  months.* 

A  most  important  question  is  what  indications  should  lead  one  to 
decide,  when  a  person  is  bitten  by  a  dog,  that  the  animal  is  rabid.  Mr 
Touatt  met  with  cases  in  which  a  dog  exhibited  no  symptom  of  rabies 
ftoi  it  inflicted  the  fatal  bite,  though  it  was  soon  afterwards  attacked. 
Ko  fewer  than  eighteen  or  nineteen  instances  of  this  kind  have  been  col- 
lected. They  seem  to  show  that  the  disease  is  infective  even  during  its 
period  of  incubation,  which  in  dogs  is  believed  to  be  generally  of  from  three 
to  five  weeks'  duration,  but  occasionally  to  be  prolonged  over  as  many 
BHttths.  It  is  evident,  therefore,  that  when  a  dog  is  killed  soon  after 
bTing  bitten  a  human  being,  one  can  never  be  quite  sure  that  hydro- 
phobia may  not  supervene.  The  proper  course  is  to  keep  the  animal 
Ncorely  confined  for  some  weeks. 

There  are  two  varieties  of  the  disease  in  dogs,  though  the  symptoms 
often  coincide  in  the  same  case ;  one  characterised  by  maniacal  excitement, 
the  other  by  paralysis  of  the  jaw,  so  that  it  hangs  down  and  allows  a 
frothy  saliva  to  run  out  of  the  mouth.  In  each  form  the  bark  is  altered 
mto  what  is  described  as  a  ''  hoarse  inward  sound,  dissimilar  from  its  usual 
tooe,  and  generally  terminating  with  a  peculiar  howl."  Towards  the  last 
the  hind  legs  and  the  loins  become  paralysed,  so  that  the  dog  staggers 
iboat  and  falls.  Thus  the  popular  distinction  between  ordinary  rabies  and 
"dumb  rabies"  with  paralysis  is  not  without  foundation. 

One  of  the  earlier  symptoms  is  an  extraordinary  perversion  of  the 
ippetite,  the  animal  eating  hair,  straw,  sticks,  bits  of  string  or  leather, 
eirth,  stones,  and  other  substances,  which  may  be  discovered  in  the  stomach 
after  death,  mixed  with  brownish  mucus.     Their  presence  often  affords  a 

*  See  Adami's  interesting  account  in  the  '  Brit.  Med.  Journ.'  for  Oct.  12th,  1889. 
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^valuable  indirect  proof  that  a  dog  which  has  been  killed  under  the  susplciau 

of  rabies  was  really  affected  with  that  disease. 

The  coat  is  rough,  the  dog  refuses  food,  is  restlesa,  luelancholj.  and 

slinks  away  by  it^ilf,     Change  of  disposition  and  of  voice  are  also  strikliig 

indications  of  rabies  in  u  dog. 
.        As  already  remarked,  a  dread  of  water  is  not  a  symptom  of  inbie»  in 

any  animal  except  man.     "  Mad  dogs,'*  as  they  are  commonly  called,  plunge 
I  their  muzzlea  into  water  and  lap  it  up  eagerly,  for  they  are  very  thirsty, 


although  they  may  not  be  able  to  swallow. 

Rabies  is  always  fatal  in  dogs — usually  within  a  week  after  the  sym- 
ptoms  have  appeared^  occasionally  after  nine  i>r  ten  days.  The  foUowiog 
case  is  taken  from  the  *  Guy's  Hospital  tiazette/  January  30th,  l^*l*7  : 

Coming  home  otie  ulteraooii^  1  was  tuld  ttiat  Kentij  (»  weU^bfed  lri»h  i^rrier)  ImA  jotc 
swiiUowed  II  piece  of  string  nud  run  out.     1  followed  hiin,  and  found  him  eBUn^ 
gerfttiiuuis.    R«iiiemhenog  this  habit  as  »  symptom  of  rabies,  I  cnlled  him  &iid  lockid 
up  in  the  ynrd  whtire  hjs  keuuel  vias,  gmve  bun  food  and  water,  aud  forbade  ainooc 
t»eiir  liint.    Ou  inquiry,  tho  servtintft  taid  tbnt  all  that  morning  he  bad  l>e4'ii  dull  ^ud  ftfijnd« 
and  hud  often  rubbed  his  fnce  on  the  floor.    More  important  wa»  the  fact  thut  Li-  bi^d  Wti 
bitten  tii  the  ear  by  a  strange  dog  three  weeks  and  three  days  before* 

Next  day  be  would  not  eat,  but  diank  water  itud  recognised  me. 

Ot}  tlie  third  day  of  bi^  illness  hts  constAQt  aalivHtion* moping, aud  refusiil  of  foud  iu»d« 
lue  determine  to  tnke  him  at  once  to  the  Brown  Institution  in  tbe  Wandaworih  Roisil,  The 
muzzle,  which  did  not  fit  well,  he  soon  worked  oflT,  but  be  sat  quietly  between  my  knees, 
and  did  just  as  he  was  bid.  Before  we  arrived  at  our  destination  I  noticed  tbnt  hi«  ja« 
Legitn  to  droop.  He  followed  me  into  the  yaril,  showiug^  no  excitement,  but  great  dcfiiva- 
jiion,  like  n  dog  tired  out,  or  one  that  had  been  beuieu.  Thankful  I  was  when  I  mw  Mm 
safe  in  a  large  iron  cage  with  a  good  padlock.  Dr  Sberrini;ton  wtis  not  there  at  the  ^mt, 
but  the  man  who  receired  him,  and  who  bad  aeea  many  casea  of  hydrophobt»>  said  li«  felt 
sure  that  was  tlie  disease. 

1  WHS  not  able  to  go  to  fee  Inm  uext  day,  but  the  one  following,  tbe  tlfth  of  hi»  iUiMfs, 
1  did  so,  and  found  him  greatly  ehauged.  His  beautiful  coat  was  rough  and  startog;  Ids 
jaw  fallen  and  dnpphig  with  tallva.  He  could  not  bark,  but  howled  in  a  most  diatfCMt<f 
way,  and  imttead  of  coming  to  l>c  made  uiucli  of  aa  usual,  he  rushed  furiously  at  lh«  lata 
of  his  cage  like  a  wild  beasts 

1  wa»  told  that  there  was  now  no  doubt  at  all  of  the  diagnoaif,  and  that  he  would  pro- 
bably live  for  uuother  day,  perhaps  for  two.  There  was  uo  object  in  prolotiginf^  his  life, 
and  be  was  put  painlessly  out  of  his  misery  with  a  drachm  of  Schaele'a  hydrocyanic  add« 

In  rabbits  the  symptoms  of  rabies  (transmitted  from  dogsi  are  Uk^ 
those  of  dumb  madness,  in  the  absence  of  excitement  and  the  development 
rif  piiraplegia,  which,  as  in  dogs,  takes  the  f<>rm  of  *  acut<r  afc^nding 
paralysis/'  A  man  who  was  bitten  by  a  rabid  cat  in  11^86  died  nnder 
Bristowe  in  St  Thomas's  Hospital  with  symptoms  of  this  kind. 

The  study  of  the  disease  when  reproduced  by  inoculation  in  nuima 
shows  a  very  Bimilur  series  of  symptouis  to  those  which  nre  charnctenitk 
in  man.  There  is  first  a  stage  of  excitement  with  visual  delusions:  tJi« 
h\*perft»sthe8ia  with  retiex  spasms  ;  next  the  stage  of  mania,  and  ^parlk'tt- 
larly  in  rabbits)  paraplegia,  corresponding  to  the  **  dumb  rabies"  of  do 
aud  lastly,  death,  often  by  sudden  syncope. 

DUtrihiiiion, — At  one  time  rabies  was  supposed  to  occur  chiefly  in  tem- 
perate climates,  but  this  is  not  tlie  case.*  The  only  part  4»f  tli'  '  ii 
which  it  is  as  yet  unknown  is  Australia,  Like  other  specific  di-  i5 
often  absent  from  a  town  for  several  years  ti»gcther,  until  sunie  iwviiieat 
introduces  it  and  it   becomes  epidemic.     Extensive   epidemics  occurred  in 

*  Tlie  following  statement  of  the  deaths  from  hydrophobia  which  «f«arred  in  tbe 
Punjab  ia  tak**n  from  a  report  by  Brigade- Surgeon  Beflew: — Pupulation  of  thi»  provio**, 
17.5U,97H.  Death*  from  livtlrophobin :  in  1879,  G9;  1880,  107,'  iHf^l.  189;  18^,  IfSi 
1883.117;  1884.158;   1885;i46, 
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the  west  oi  Europe  in  1720-23,  in  England  in  1754-62,  in  Malta  in  1847, 
ind  in  Shanghai  in  1867.  It  waa  much  more  common  in  London  before  the 
muzzling  order  waa  enforced  and  after  it  was  given  up. 

Between  1820  and  1830  six  cases  of  human  rabies  occurred  in  Guy's 
BotpitaL  Two  occurred  in  1831,  one  in  1837,  and  then  none  for  nearly 
twenty  years.  In  1856  there  was  a  single  case  admitted,  in  1865  two,  and 
ia  1866  the  case  of  a  private  patient  of  Mr  Forster's  was  alone  recorded. 
Then  again  there  was  a  j>ause  for  several  years,  the  next  case  occurring  in 
1874.  In  1875  another  was  admitted,  three  in  1877,  and  one  in  1878. 
Mter  five  years*  interval  there  was  one  case  in  1883,  two  in  1885,  and  one 
in  1886.     None  were  admitted  in  1887-8-9,.  and  two  1890—1900. 

For  London,  the  Registrar-General's  returns  show  twelve  deaths  from 
liydrophobia  in  1838,  and  four  in  1839.  Then  only  one,  three,  four,  two, 
three,  two,  in  the  successive  years  to  1845,  none  in  1847,  '49,  and  '52,  and 
cMkly  <me  in  1846,  '48,  '50,  '51,  and  '53.  Seven  were  returned  in  1854,  and 
two  in  1855  and  '67.  None  in  1856  and  none  in  1858,  '59,  '60,  '61,  and 
'€S.  Two  in  1863,  and  none  again  in  1864,  but  nine  in  1865,  and  six  in 
1866.  There  were  three  in  1867  and  '69,  none  in  '68  and  '70;  one  in 
1871,  '72,  and  '73.  Then  there  were  nine  in  1874,  six  in  1875,  six  in 
1876,  and  sixteen  in  1877 ;  five  in  1878,  two  in  1879,  three  in  1880,  five 
iil881,  four  in  1882,  wght  in  1883,  nine  in  1884,  and  in  1885  no  less  than 
twenty-eeven.  In  1886  the  number  suddenly  fell  to  nine — after  muzzling 
HI  oiforced, — and  in  1887  and  1888  there  was  not  a  single  death.  In 
tweaty  years  (1869-88)  there  were  780  deaths  in  England  and  Wales. 

In  England,  the  greatest  number  of  cases  of  rabies  occur  in  Lancashire, 
Chtthire,  and  the  West  Riding  of  Yorkshire,  and  the  next  greatest  number 
in  London  and  the  home  counties. 

According  to  the  popular  belief,  the  disease  is  more  frequent  in  the  hot  ,' 
leason  than  during  winter  and  spring.     Of  132  cases,  throughout  England 
and  Wales,  fifty-one  occurred  in  July,  August,  and  September. 

Frequency, — Only  some  of  those  who  are  bitten  by  rabid  animals  are 
attacked  by  the  disease  ;  several  writers  agree  in  fixing  the  proportion  at 
about  50  per  cent.,  but  this  is  certainly  far  too  high.  Inasmuch  as  the  dis- 
ease if  left  to  itself  is,  so  far  as  is  known,  always  fatal,  we  may  take  the  mor- 
tality among  persons  bitten  by  rabid  dogs  as  indicative  of  the  frequency 
with  which  the  disease  is  developed.  The  statistics  in  the  department  of 
the  Seine  for  1887,  reported  by  M.  Dujardin  Beaumetz,  and  those  of  the 
county  of  Lancaster  for  the  same  year  very  nearly  agree :  in  and  near 
Paris  there  were  7  deaths  out  of  44  bitten  ;  in  Lancashire  6  deaths  among 
36  bitten,  or  about  16  per  cent. 

Possibly  some  persons  escape  from  an  idiosyncrasy  which  renders  them 
insusceptible  of  the  virus.  But  a  much  more  certain  protection  is  the 
clothing,  by  which  the  teeth  are  wiped  clean  of  the  virus  before  they  pene- 
tnte  the  skin.  The  undoubted  fact  that  rabid  wolves  are  more  dangerous  | 
than  dogs  may  be  due  to  their  flying  straight  at  the  naked  throat.  Youatt  . 
and  all  modem  writers  are  agreed  that  a  breach  of  the  cutaneous  surface 
is  necessary  to  allow  of  the  entrance  of  the  poison.  Mucous  membranes 
mtv  perhaps  be  capable  of  infection  without  any  previous  lesion. 

The  large  experience  obtained  at  the  Pasteur  Institute  in  Paris  has  . 
sm[^y  confirmed  Mr  Forster's  belief  that  bites  on  the  face  are  the  most 
hittl,  and  probably  they  have  the  shortest  incubation.     Next  come  the 
hmdfl^  and  JsBtljr  the  parte  habitually  covered. 
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Mr  Youatt  thought  that  the  virus  does  not  retain  its  powers  after  the 
death  of  a  rabid  animal ;  but  Bollmger  cites  the  case  (happily  unique)  of  a 
student  at  the  Veterinary  College  at  Copenhagen,  who  opened  the  body  of 
a  dog  that  had  died  of  rabies  the  night  before;  hia  finger  was  alightlr 
tisBured  at  the  time,  and  about  six  weeks  afterwards  he  died  of  hydro- 
phobia, Profe&sor  Sherrington  tells  the  writer  that  at  the  Brown  Institu- 
tion  it  was  found  that  the  poison  resisted  putrefactive  changes  even  Ln  hot 
weather. 

Seat. — -Until  lately  it  was  supposed  that  hydrophobia,  like  other  neu- 
roses, had  no  morbid  anatomy,  at  least  so  far  as  the  nerrous  centres  htt 
concerned.  But  AJlbutt  in  1872  (Path,  Trans,/  xliv,  p.  16),  Benedikt  in  1815 
(*  Virchow's  Archiv '  for  that  year,  p,  537),  Gowers  ('Path,  Trans./  1871), 
Coats  ('Med.-Chir.  Trans./  1878),  and  Rosa  (Path.  Trans.,*  1879).  uui 
since  Babes  and  Woodhead^  have  found  that  the  vessels  in  the  bulb  to- 
wards the  floor  of  the  fourth  ventricle  lu-e  surrounded  by  masses  of 
leucocytes  within  their  sheaths,  and  that  collections  of  these  exuded  cells, 
forming  miliary  abscesses,  may  occiur  among  the  nervous  elements. 
Similar  changes,  but  less  marked,  were  also  found  in  the  spinal  ootd.  Thev 
do  not  occur  in  all  cases,  for  in  some  beautiful  preparations  made  by  Dr 
Frederick  Taylor  no  deviations  from  the  normal  appearances  are  to  be  rt^ 
cognised ;  but  preparations  made  from  the  patient  who  died  in  Guy'i 
Hospital  in  1885,  by  Dr  Hale  White,  showed  unmistakable  extravasation  d 
leucocytes,  and  here  and  there  of  blood-discs^  in  the  sheaths  around  the 
vessels  in  the  bulb.  In  the  brain  similar  lesions  have  been  found.  Thej 
are  probably  secondary  effects  of  the  paroxysms  of  tlie  diseaae  rather  thsa 
their  cause. 

Experimental  evidenc-e  confirms  the  belief  that  the  centraJ  nerroai 
system,  cord,  bulb,  and  cerebriiiu,  is  the  seat  of  the  disease.  The  poisoa  of 
rabies  is  also  present  in  the  salivary  glands  and  pancreas,  but  not  in  tbe 
blood  or  urine. 

Other  conditions,  more  or  less  constantly  found  alt^r  death,  are  con- 
gestion of  the  pharynx  and  epiglottis,  of  the  stomach  with  haenrorrhagk 
erosion,  aud  of  the  lungs.  They  are  more  uniform  in  rabbitfi  than  ia 
human  beings. 

Pathology. — There  can  be  no  reasonable  doubt  since  Pasteur  s  eiperi* 
ments,  to  be  presently  described,  were  made,  that  rabies  is  a  specific  con- 
tagious disease,  an  intoxication  with  an  animal  poison  which  exerts  i» 
chief  effects  on  the  central  nervous  system.  The  microbe  on  which  it 
probably  depends  has  not  yet  been  discovered. 

It  is  still  a  question  what  becomes  of  the  virus  during  the  prolong*^ 
and  indefinite  stage  of  incubation  :  and  what  new  procesa  gives  rise  to  th« 
first  characteristic  symptoms.  Some  writers  suppose  that  a  "  recrudes- 
cence '^  takes  place,  the  poison  having  hitherto  been  imprisoned  in  tkt 
wound,  but  being  at  this  time  absorbed  in  the  blood.  If,  howeTer,  a  da^ 
can  communicate  the  disease  during  the  period  of  incubation,  the  theonr 
of  recrudescence  must  be  given  up. 

Diagnosw. — Rabies  is  not  generally  difficult  to  rec«o^ni»e.  There  has  beeo 
no  doubt  as  to  the  nature  of  any  of  the  cases,  all  of  them  fatal,  tlmi 
have  been  observed  at  Guy's  Hospital  within  the  laat  few  years.  Oat 
of  the  oddest  notions  is  that  there  is  really  no  such  disease,  and  that  ill 
who  are  supposed  to  have  died  of  hydrophobia  have  really  succuoihed 
either  to  tetanus  or  to  fright.     This  idea  seems  to  have  been  aturted  tarfv 
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in  the  century  by  Bocquillon;  it  was  upheld  by  Sir  Isaac  Pennington, 
Begius  Professor  of  Physic  at  Cambridge,  and  more  recently  by  Prof. 
Ibachka,  of  Prague.  But,  as  Sir  Thomas  Watson  long  ago  remarked, 
young  children  and  idiots,  who  could  not  have  understood  anything  about 
tbe  disease,  have  died  of  it,  and  many  of  the  adults  who  have  been  attacked 
litve  been  men  of  strong  mind,  who  refused  to  believe  that  they  were 
leriously  ill.     As  for  tetanus,  the  symptoms  are  altogether  different. 

It  must,  however,  be  admitted  that  medical  literature  contains  several 
ctses,  of  which  it  is  impossible  to  say  whether  they  were  true  rabies  or 
not  The  difficulty  is  with  regard  to  those  in  which  recovery  took  place. 
For  all  experience  shows  that  whenever  the  clinical  characters  of  the  dis- 
eiie  are  immistakably  present,  the  patient  dies.  In  other  words,  nearly 
tirtry  patient  fho  escaped  seems  to  have  presented  some  feature  or  other 
which  casts  a  doubt  on  the  genuine  nature  of  the  case.     For  example,  a 

oae  was  recorded  by  Dr  NichoUs,  of  Chelmsford,  in  the  *  Lancet '  for 

1878,  of  a  carter,  aged  twenty-five,  who  was  bitten  by  a  stray  dog,  and 

•fter  violent  spasmodic  and  maniacal   symptoms,  with  opisthotonos  and 

delusions,  finally  recovered. 

The  "  dumb  "  or  paralytic  form  of  the  disease  closely  resembles  Landry's 

pinlysis,  as  in  Dr  Bristowe's  case. 

In  some  oases  of  epilepsy,  mania,  or  hysteria  there  is  spasmodic  diffi- 

calty  in  swallowing  liquids,  which  may  be  more  or  less  like  that  which 

occurs  in  rabies.     But  any  doubt  is  dispelled  by  the  progress  of  the  disease. 

fffiteria  is  probably  the  explanation  of  some  paradoxical  cases  of  recovery. 
In  dogs  rabies  can,  as  a  rule,  be  readily  recognised  by  its  symptoms : 

a  poft-mortem  examination  is  less  certain,  but  usually  sufficient :  the  deci- 

BTf  test  is  inoculation  of  another  dog  or  a  rabbit. 

Prophylaxis. — If  all  rabid  animals  could  be  destroyed,  it  would  be 
possible  to  "  stamp  "  out  the  disease  ;  but  this  is  impossible,  for  beside 
domestic  dogs  we  have  to  account  for  wolves,  foxes,  and  cats. 

A  more  hopeful  plan  is  to  prevent  dogs  from  biting  by  enforcing  the 
me  of  a  properly  constructed  muzzle.  By  this  means  rabies  has  been 
buished  from  Berlin;  and  its  success  when  used  in  London  has  been  re- 
mirkable.  In  1885  twenty-seven  persons  died  of  rabies  in  London,  beside 
tveke  in  the  suburbs.  In  December  of  that  year  dogs  were  muzzled.  In 
1886  only  nine  persons  died  of  the  disease,  and  those  persons  were  bitten 
before  the  muzzling  order  was  issued.  In  December,  1886,  the  order 
lipsed.  In  1887  and  1888  there  were  no  deaths  from  hydrophobia  in  or 
iround  London.  In  1889  there  were  176  cases,  in  1890  (with  the  order 
renewed)  44,  in  1891  28,  and  in  1892  only  3.  During  1893,  '94,  '95  the 
number  rose  again,  until  the  order  was  again  enforced  in  1896.  Happily 
the  order  has  been  reinforced  in  the  county  of  London  with  good  results 
(189$— 1900) ;  but  until  adjacent  counties  do  the  same,  the  disease  is 
ihrsys  liable  to  be  introduced  afresh. 

Treatment. — ^No  drugs  have  power  over  tljis  terrible  disease.  Opium, 
ehlorsl  hydrate,  or  inhalation  of  chloroform  relieve  the  distressing  spasms 
for  a  time  if  employed  boldly,  but  do  not  even  postpone  the  fatal  issue. 
Curare  is  probably  equally  useless,  and  the  same  must  be  said  of  cannabis 
indica,  atropine,  cocaine,  salol,  and  methane,  as  well  as  of  quinine,  mercury, 
ind  the  other  drugs  employed  by  Morgan  and  the  older  pJiy»\c\aii%  ^%^^ 
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Mr   Dowdeswell's   paper   in    the   '  Proc   Roy.   Soc^'   for    1887).     Darkened 

rooms,   hot   baths,   electricity,   and   every  other  ftppliaoce   that    reaeon  or 
credulity  could  suggest  have  been  fully  tried  with  equally  negative  result*. 

Promoting  free  bleeding  JVoui  the  wound,  sucking  and  washing  it,  and 
applying  nitrate  of  silver  or  other  suitable  caustic,*  are  rational  methods  uf 
treatment,  and,  if  adopted  early,  may  posBibly  prevent  the  viru*  from 
reaching  the  general  eireidation,  and  thus  save  the  patient*s  life. 

The  Buisson  or  sweating  treatment,  still  used  in  Rusfiia,  ban  been  tried 
and  found  utterly  useless* 

Itiorufation. — Since  the  tirst  edition  of  this  chapter  was  publlfibfd> 
every  one  has  heard  of  the  researches  of  the  late  M.  Pasteur,  and  of  hiu 
method  of  preventing  and  curing  hydrophobia  by  inoculatioti  of  an 
attenuated  virus.  The  following  is  a  brief  account  of  these  remnrkable 
investigations. 

Starting  from  the  belief  that  rabies  in  uian«  in  dogs,  and  other  aninuili 
is  a  contagious  disease,  Pasteur  ascertained  that  the  fresh  cord  and  bulb  of 
a  rabid  dog,  when  pounded  up  with  sterilised  broth,  makes  a  highly  inli 
tive  maieries  morhi ;  and  this,  injected  under  the  skin  or  into  the  tri 
or,  most  certainly  and  rapidly  of  all,  under  the  dura  mater,  will  reprodi 
the  disease  in  a  dog,  cat,  rabbit,  or  any  other  susceptible  animal.  As  abovt 
stated,  the  symptoms  vary  for  different  species,  and  even  for  different  indi- 
viduals ;  but  after  death  the  c-ord  of  the  inoculated  animal  will  again  fur- 
nish the  contagimn,  so  that  the  identity  of  the  disease  is  proved. 

Next  he  set  to  work  to  attenuate  the  virus,  as  he  had  that  of  anthrax 
By  drying  the  cord  in  a  warm,  dry,  sterilised  atmosphere  (20^  C.  is  the 
temperature  chosen,  or  about  68°  F.),  the  virus  is  rendered  less  powerful 
and  becomes  progressively  weaker  day  by  day.  When  sterilised  broth, 
treated  with  these  dried  cords,  is  introduced  into  a  dog,  he  undergoes  the 
disease  in  a  mild  form,  and  can  then  without  danger  be  inoculated  with  s 
stronger  virus,  until  at  last  he  is  rendered  *'  refractory  "  to  the  most  recent 
:ind  intense  broth,  or  to  the  effects  of  direct  inoculation  frm..  tK„  ^^re  o(  t 
rabid  dog. 

The  eflScacy  of  this  prophylactic  or  "  preventive '  tre.'UUj»  ijt  ^calkd 
*  vaccination  "  by  Pasteur)  is  not  a  matter  of  question.  If  protected  and 
unprotected  dogs  or  rabbits  are  bitten  by  the  same  rabid  dog  or  cat,  iJ» 
former  escape  and  the  latter  die. 

It  would  therefore  be  theoretically  possible  by  inoculating  all  liTinfr 
dogs  to  ••  stamp  out'*  hydrophobia  for  ever;  just  as,  If  vaccination  wert 
made  compulsory  everywhere  for  a  generation  or  two,  smallpox  wcwild 
become  extinct,  and  vaccination  itself  no  longer  needfuL  But  this  is  as  ioi- 
practicable  for  hydrophobia  as  it  is  at  present  hopeless  for  variolic  All 
that  can  be  done  by  way  of  prophylaiis  is  to  diminish  the  number  nf  ikp 
by  taxation  of  the  owners,  to  destroy  raasterless  doo-^  niirl  r..  ^^^h^ft^ 
the  use  of  muzzles. 

Pasteur  next  tried  whether  it  is  not  possible  to  imtirti.iite 
of  the  disease  by  takinir  advantage  of  its  long  period  of  inculi 
iisiiig   attenuated    virus    with    a   shorter    period,    so   as    to    overtake   \ht 
original  virus  and  fortify  the  organism  against  it,  before  it®  natural  eff€ct* 
appear.     Trials  of  this   '  protective  *'  method  on  dogs  asd  rabbits  already 

•  Mr  Youatt  did  not  jtrActise  exci*ion,  but  trustetl  entirely  to  cautcf  i- 
of  iiW^^r.  He  himself  was  bitten  seven  times,  and  opemted  on  4O0  ^H»r*'  ; 
vybom  he  Und  only  one  death,  which  be  ascribed  to  fright. 
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bitten  proved  encouraging;  and  at  last,  when  urged  to  do  something 
to  save  a  child  named  Joseph  Meister,  who  had  been  severely  bitten 
by  a  mad  dog,  Pasteur,  as  he  tells  us,  with  great  anxiety,  inoculated 
1dm  with  attenuated  virus  on  July  6th,  1885.  The  result  proved  satis- 
fsctory  ;  the  boy  recovered,  and  many  other  persons  bitten  by  rabid  (or 
ofteo,  in  all  probability,  by  non-rabid)  dogs  applied  to  Pasteur,  and  received 
*  protective "  inoculation.  The  numbers  increased  enormously,  patients 
anriring  from  all  parts  of  France,  from  Italy,  Russia,  England,  and  even  from 
America  and  India.  A  certain  number  of  deaths  with  undoubted  hydrophobic 
ijmptoms  occurred,  particularly  of  several  Russians  who  had  been  bitten 
by  rabid  wolves.  Pasteur's  results  were  not  completely  confirmed  by  inde- 
peident  investigators,  e,g.  Professor  von  Frisch,  of  Vienna,  and  he  was 
Tiolently  attacked,  not  only  by  fanatical  opponents  of  experimental  patho- 
logy, but  by  certain  French  physicians.  The  difficulties  in  the  way  of  a 
iound  conclusion  are  great.  For,  first,  no  one  knows  how  many  of  the 
people  who  have  been  inoculated  had  really  been  bitten  by  a  rabid  dog  at 
ill.  Secondly,  when  a  bite  is  inflicted  on  a  part  covered  by  clothing,  the 
renomous  saliva  is  generally  wiped  off,  and  so  the  person  bitten  escapes. 
Tbirdly,  many  who  were  bitten  had  been  well  treated  by  caustics,  and 
I  thas  the  virus  may  have  been,  and  no  doubt  frequently  was,  destroyed 
before  they  were  inoculated.  Lastly,  we  do  not  know  the  proportion  of 
men  or  animals  who,  from  some  ''  insusceptibility  "  or  idiosyncrasy  (i.  e. 
lome  individual  unknown  cause),  escape  the  disease  even  when  the  virus 
it  fairly  injected,  though,  judging  by  analogy  from  syphilis  and  from 
Ttocinia,  it  is  probably  small.* 

Another  question  has  also  to  be  considered,  whether  the  intended 
protective  inoculation  may  not,  if  unwittingly  employed  on  persons  who 
b«Te  not  really  been  infected  before,  produce  a  fatal  form  of  the  very 
disease  against  which  it  is  supposed  to  protect. 

It  cannot  be  said  that  these  questions  are  fully  answered,  or  that  all  the 
difficulties  have  been  surmounted.     But  a  report,  presented  to  the  Presi- 
dent of  the  Local  Government  Board  by  a  committee  appointed  for  the 
purpose  of  investigating  this  subject, t  went  far  to  prove  to  unprejudiced 
critics  that  not  only  has  Pasteur  discovered  an  efficient  "  preventive,"  /.  e. 
ftrictly  prophylactic  treatment  of  hydrophobia — a  fact  of  great  scientific 
importance, — ^but  that  he  has  also  succeeded  in  applying  the  same  method 
to  the  therapeutical  treatment  of  the  same  dreadful  malady  when  it  has 
*^ready  been  contracted. 

Among  2682  persons  inoculated  at  the  Pasteur  Institute,  forty  died  of 
hydrophobia.     Nine  of  these  deaths  occurred  among  forty-eight  persons  I 
^ho  had  been  bitten  by  wolves — a  peculiarly  dangerous  kind  of  rabies,  and 
^^t  by  a  more  rapid  and  probably  more  hazardous  process  of  inoculation.  | 

♦  See  M.  Roux's  "Crooniati  Lecture  before  the  Royal  Society,"  reported  in  the  *Brit 
^^^.  Journ.'  for  1889,  vol.  i,  p.  1269 ;  also  I)r  Hime's  paper  in  the  *  Path.  Trans./  1885-6. 

t  The  committee  consisted  of  Sir  James  Paget,  chairman.  Sir  Joseph  Lister,  Sir  Henry 
^^^•coe.  Professor  Burdon  Sanderson,  Dr  Quain,  Dr  Brunton,  and  Dr  Fleming,  with  Mr 
^^^tor  Horslej  as  secretary. 

X  The  ordinary  method  was  to  inject  on  the  first  day  of  treatment  virus  derived  from 
»«  ^rOTd  dried  for  fourteen  days;  on  the  second,  that  of  a  cord  dried  for  thirteen  days;  on 
W«  third,  that  of  a  cord  dried  twelve  days ;  on  the  fourth,  that  of  an  eleven  days'  cord ; 
^'f  ^,  tea  days;  sixth,  nine;  seventh,  eifcht;  eighth,  seven;  ninth,  six;  and  tenth,  five 
l.^yi.  These  injections  were  afterwards  made  more  frequent,  and  the  increase  of  strength 
t«m«re  rapid.  But  for  very  severe  cases,  like  those  of  wolf -bites,  Pasteur  now  uses  a  methode 
€wm4«ntive,  iojecting  on  the  first  day  of  treatment  virus  derived  from  cords  dried  for  fourteen 
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Excluding  these,  of  2634  persons  bitten  (or  supposed  to  be  bitten)  by 
mad  dogs,  only  thirty-three  died»  a  percentage  under  1*5,  and  far  less  than 
that  assigned  by  any  computation  to  cases  treated  in  other  ways  or  not 
treated  at  all. 

Of  233  persons  bitten  by  undoubtedly  rabid  animals  (as  proved  by  ino- 
culation from  the  spinal  cord  or  by  rabies  appearing  in  other  animals  bitten 
by  them)  only  four  died,  instead  of  perhaps  fifty  and  almost  certainly 
twenty. 

Of  186  persons  bitten  on  the  face  (the  most  dangerous  part)  by  un- 
doubtedly rabid  dogs  only  one  twentieth  died,  instead  of  the  previously 
probable  proportion  of  at  least  a  fourth. 

Ninety  cases  were  personally  investigated  by  Dr  Burdon  Sanderson,  Dr 
Brunton,  and  Mr  Horsley,  who  went  to  Paris  for  the  purpose.  Among 
them  no  death  had  occurred.  In  thirty-one  there  was  no  clear  evidence 
that  the  dog  which  had  bitten  the  patient  was  rabid;  but  in  twenty-four 
the  bite  had  been  inflicted  on  an  uncovered  part  of  the  skin  by  un- 
doubtedly rabid  dogs. 

Lastly,  it  appears  certain  that  the  ordinary  inociilation  as  now  prac- 
tised at  the  Institut  Pasteur  is  perfectly  safe,  although  there  is  room  for 
fear  that  the  mSthode  intensive  was  attended  with  a  certain  risk. 

Whether  the  protection  will  last  a  lifetime  cannot  of  course  be  at 
present  known.  Further  experience  has  confirmed  the  conclusion  above 
stated  in  the  last  edition  of  this  book.  No  dispassionate  critic  can  with- 
hold his  admiration  from  the  insight  and  ingenuity,  the  zeal  and  perse- 
verance, which  Pasteur  displayed,  or  can  doubt  that  his  own  and  foreign 
countries  were  only  paying  a  due  tribute  to  his  merit  in  the  remarkable 
honours  accorded  him  at  his  death. 

During  the  last  six  or  seven  years  Babes,  of  Bucharest,  and  Tizzoni  and 
other  Italian  pathologists  have  elaborated  a  method  of  treating  hydro- 
phobia by  antitoxic  serum.  The  animal  chosen  for  the  purpose  is  the 
dog  or  the  sheep,  and  when  it  has  been  rendered  immune  bj  inocula- 
tion with  virus  from  the  cord  of  a  rabid  dog  of  gradually  increasing 
strength,  it  is  found  that  their  serum  has  antitoxic  properties  like  those 
described  above  in  the  treatment  of  diphtheria  and  tetanus.  One  advan- 
tage of  this  method  (which  will  be  found  fully  described  by  Dr  Woodhead 
in  Allbutt's  '  System  of  Medicine ')  is  that  the  senmi,  when  carefully  dried, 
retains  its  power,  and  can  be  sent  to  the  patient  instead  of  the  patient 
travelling  to  an  "  antirabic  "  institute. 

and  thirteen  days;  on  the  second,  for  twelve  and  eleven;  on  the  third,  for  eleven  and  ten;^ 
on  the  fourth,  ten  days  twice;  on  the  fifth,  nine  days  twice;  on  the  sixth,  nine  days  again ;^  ^ 
on  the  seventh,  eighth,  and  ninth,  eight  days;  on  the  tenth,  eleventh,  and  twelfth,  seveii««^ 
days;  on  the  thirteenth  and  fourteenth,  six  days;  and  on  the  fifteenth  and  last  day  of^^ 
treatment  viruH  of  maximnm  intensity  derived  from  a  cord  of  only  five  days'  drying. 
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Nec  tondere  qnidem  morbo  illavieqae  peresa 
Yellera,  nec  telas  possant  nttingere  patres. 
Verum  etiam  invisos  si  quia  tentarat  amictas, 
Ardentes  papule  atque  immundas  olentia  sudor 
Membra  sequebatnr;  nec  longo  deinde  moranti 
Tempore  contactos  artas  sacer  ig^is  edebat. 

Virgil. 

Nomenclature — History  and  distribution — Varieties  in  animals — The  Bacillus — 
Modes  of  infection — Varieties  in  man:  Charbon,  Intestinal  and  Thoracic 
Anthrax^  their  anatomy^  prognosis^  and  treatment — Pathology — Prophylaxis. 

Synonyms, — Splenio  Fever — Splenic  Apoplexy — ^Malignant  Pustule — 
Woolsorters'  Disease — Siberian  Cattle  Plague  ("Jaawa").  In  India  it  is 
known  as  "  the  Loodiana  plague,"  and  at  the  Cape  aa  "  Horse-sickness." — 
Old  English.  Blackbain.  Fr.  Charbon,  Mai  de  Chabert,  Mai  de  Rate.— 
Germ.  Milzbrand. 

Definition. — ^A  specific  infective  disease,  characterised  by  the  presence 
of  a  pathogenic  bacillus,  conveyed  from  animals  to  man,  running  an  acute 
course,  attended  with  haemorrhage,  and  frequently  ending  in  death. 

History, — ^This  cattle  plague  has  been  known  under  various  names 
from  the  earliest  records.  It  was  probably  the  grievous  plague  breaking 
out  with  boils  and  blains  in  man  and  beast  which  afflicted  Egypt,  and  it  is 
described  by  Virgil  in  the  third  Georgic.  It  was  first  clearly  separated  from 
other  diseases  by  Chabert  in  1780.  The  parts  of  Europe  in  which  it  is 
most  common  are  Poland,  Hungary,  the  countries  of  the  Lower  Danube, 
Italy,  Prussian  Saxony,  and  certain  departments  of  France;  and  it  is 
endemic  in  Catalonia,  in  the  Romanga,  and  in  Courland.  Anthrax  is  pre- 
valent in  Siberia  and  in  Lapland,  in  Western  Asia,  in  Mexico  and  South 
America,  in  India,  and  in  South  Africa.  It  is  not  endemic  in  this  country, 
nor  in  Australia,  or  the  United  States  and  Canada,  but  from  time  to  time 
rapidly  spreads  as  a  highly  contagious  epidemic. 

Anthrax   occurs    in    domesticated    animals,    sheep,    horses,    oxen,    and 
llamas ;  and  also  in  deer,  reindeer,  buffaloes,  and  elephants.     Camels,  goats,  | 
and  rodents  are  very  susceptible  to  it.     It  also  affects  swine,  and  is  easily 
transferred  by  inoculation  to  rabbits  and  guinea-pigs.     Carnivorous  animals  / 
are  much  less  susceptible ;  but  cats  are  more  so  than  dogs.     It  is  remark- ' 
able  that  birds  by  being  cooled  down,  and  frogs  by  being  warmed  up,  are  f 
made  artificially  susceptible  for  the  time. 

Varieties  in  cattle, — In  different  kinds  of  animals  the  symptoms  of  in- 
fection by  anthrax  differ  considerably.  According  to  Bollinger,  three 
principal  varieties  may  be  recognised : 
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I        1.  Sometimes  the  animal  (generally  an  ox  or  a  sheep)  becomes  con- 
'  vulsed  and  insensible,  with  rapid  breathing,  and  dies  after  a  few  hours. 

2.  Other  cases  are  characterised  by  pyrexia,  which  is  often  remark- 
ably remittent  in  type.  Clonic  spasms  of  the  limbs  are  also  observed.  The 
faeces  may  contain  a  large  quantity  of  blood. 

3.  In  a  third  group  of  cases  brawny  inflammatory  swellings  form  in  and 
beneath  the  skin  of  the  neck,  chest,  abdomen,  or  any  other  part,  and  often 
lead  to  extensive  sloughing  and  ulceration. 

Although  veterinary  pathologists  formerly  regarded  the  more  rapidly 
fated  cases  as  examples  of  a  specific  fever  without  localisation,  it  is  now 
known  that  there  always  is  a  local  lesion  in  some  part  of  the  body. 
Anthrax  is  by  no  means  always  fatal  to  animals ;  the  average  mortality 
in  horned  cattle  and  in  horses  is  said  to  be  70  per  cent.  The  charac- 
teristic lesion  found  after  death  is  enlargement  of  the  spleen,  which  is 
from  two  to  five  times  its  normal  size,  softened  and  black. 

The  Bacillus. — The  identity  of  the  various  forms  of  anthrax  is  proved 
by  the  constant  presence  of  a  single  microphyte,  which  is  now  commonly 
known  as  the  Bacillus  anthracis. 

This  microbe  was  discovered  independently  by  Rayer.  and   Davaine, 

and  by  two  German  observers — Pollender,  published  in  1855,  and  Bauell  of 

Dorpat  in  1867.     But  Davaine  was  the  first  who,  in  1863,  maintained  that 

the  contagion  of  the  disease  lay  in  these  bodies,  which  on   account  of 

their  being  motionless  he  distinguished  from  the  common  mobile  bacteria 

of    putrefaction,    and    named    bacteridia.     They    consist    of    straight    or 

slightly  bent  rods,  measuring  0007 — 0*002  mm.  in  length.     Dr  Frisch  and 

Dr  Cossar  Ewart  have  under  certain  circumstances  observed  movement*, 

but  as  a  rule  they  are  motionless.     They  were  classified  by  Cohn  as  a 

I  bacillus,  and  named  Bacillus  anthracis.     This  microbe  is  almost  exactly 

^  like  the  Bacillus  subtilis  which  secretes  the  butyric  acid  ferment,  except 

'  that  the  latter  is  motile. 

The  rods  sometimes  cohere  together  at  their  extremities,  and  Koch  and 
Ewart  havfi  described  them,  when  cultivated  in  aqueous  humour,  as  growing 
into  long  filaments,  in  the  interior  of  which  bright  granules  appear — the 
spores  of  th^  bacillus,  fur  more  capable  of  resisting  heat  and  desiccation 
than  the  adult  microphyte,  and  retaining  for  an  indefinite  length  of  time 
the  power  of  development  into  the  mature  form.  Nageli  maintained  that 
the  bacillus  of  anthrax,  like  putrefactive  bacteria,  multiplies  only  by 
fission.  No  doubt  Bacillus  anthracis  does  multiply  by  fission  under  the 
surface  of  an  infusion,  but  when  exposed  to  air  it  produces  spores,  and 
may,  under  certain  conditions,  assume  a  Torula  form.  These  facts  have 
been  ascertained  by  Klein  and  other  independent  observers,  so  that  Eoch*8 
original  statement  is  abundantly  confirmed.  From  their  large  size  the 
bacilli  are  readily  found  in  the  blood,  spleen,  and  many  other  organs  (see. 
Dr  Crookshank's  *  Bacteriology,'  pi.  xiv,  fig  1 ;  xvi  and  xvii,  fig.  1). 

Infection, — Anthrax,  as  it  occurs  in  cattle,  horses,  and  sheep,  is  readily 
transmissible  by  means  of  the  blood  from  a  diseased  to  a  healthy  animal. 
Inoculations  are  frequently  and  successfully  practised  by  veterinary  sur- 
geons and  by  pathologists  for  diagnostic  purposes. 

There  is  reason  to  believe  that  the  virus  is  often  introduced  by  tiie 
'  stings  of  insects :  Bollinger  took  gadflies  from  the  body  of  an  ox  that  had 
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died  of  anthrax,  and*  found  by  direct  experiment  that  the  contents  of  the 
■tomach  and  intestines  of  these  flies  were  capable  of  conveying  the  disease 
to  rabbits.  Another  waj  in  which  it  is  sometimes  given  to  sheep  is  by  the 
bite  of  a  dog  that  has  just  been  feeding  upon  infected  flesh. 

There  is  no  sufficient  proof  that  effiuvia  from  living  animals  affected 
witii  anthrax  pass  into  the  air  and  infect  other  animals  through  the  lungs. 
Like  enteric  fever,  yellow  fever  and  cholera  in  man,  this  disorder  is  not 
directly  contagious.  The  virus  sometimes  clings  to  stable. utensils,  harness, 
ilraw,  or  hay.  Bollinger  mentions  a  local  outbreak  which  he  carefully 
investigated  at  Weriken,  where  for  four  years  the  cattle  in  two  sheds 
were  decimated  by  anthrax,  while  it  did  not  affect  those  in  other  buildings, 
dosely  adjacent.  An  analogy  may  be  found  in  house-epidemics  of  enteric 
lever,  and  in  plague  and  yeUow  fever. 

Anthrax  also  resembles  the  miasmatio-contagious  diseases  of  man  in 
being  often  spread  in  ways  still  more  indirect.  It  prevails  among  animals 
pastured  on  damp  soils,  peat-bogs,  and  near  the  borders  of  lakes  or  rivers 
that  have  overflowed.  It  is  most  frequent  during  the  hot  months  of  the 
Tear,  particularly  in  August  and  September. 

Buhl  has  included  anthrax  among  the  diseases  to  which  he  applies  his 

'"ground-water"  theory  (cf.  pp.  145,  286),  and  he  states  that  among  the 

hfone^  belonging  to  a  large  stud  kept  near  Donauworth  the  disease,  which 

lad  been  raging  for  a  long  time,  ceased  as  soon  as  a  system  of  drainage 

««s  carried  out.     But  Bollinger  argues  that  the  reason  why  its  prevalence 

n  affected  by  dampness  of  soil  is,   in  reality,   that  ground  containing 

iDoiature  affords  conditions  favourable  for  the  multiplication  of  the  Bacillus  ! 

mmihraeitf  which  he  supposes  to  be  capable  of  maintaining  an  independent ' 

tKiatence  as  a  saprophyte.* 

Anthrax  is  never  purely  "  miasmatic,"  i,  e.  its  specific  bacilli  exist  in  the 
•oil  or  in  water  only  when  they  have  been  introduced  from  a  previous 
ease.  They  may  be  derived  either  from  the  excreta  of  diseased  animals,  or 
from  their  dead  bodies,  buried  as  they  often  are  in  the  fields,  or  lost  and 
left  to  rot  among  brambles  and  nettles.  Instances  are  recorded  in  which 
**  enzootic  "  anthrax  has  ceased  so  soon  as  stringent  rules  for  the  disposal 
of  all  dead  bodies  were  enforced.  Possibly  some  of  the  bacilli  from  the 
infected  carcases  become  free,  undergo  desiccation,  are  suspended  in  the 
air,  and  inhaled  into  the  lungs ;  others  may  pass  into  drinking-water,  and 
thus  reach  the  stomach  ;  while  others,  again,  may  find  access  to  the  lymph- 
■pacea  and  blood  by  some  breach  of  surface  in  the  skin ;  but  the  usual 
mode  of  infection  in  cattle  is  by  eating  grass  or  fodder  which  has  been 
infected  by  previous  cases. 

Cfmveyanee  to  man, — Shepherds,  farm  laboiurers,  and  other  persons 
who  come  into  contact  with  living  animate  affected  with  anthrax  never 
take  the  disease  by  mere  contact.  Veterinary  surgeons  may  be  infected 
in  performing  venesection,  and  slaughterers  in  killing  or  in  skinning ;  the 
probability  is  that  a  slight  abrasion  or  scratch  upon  the  skin  is  directly 
inoculated  with  the  virus. 

Another  way  in  which  anthrax  may  arise  in  man  is  as  the  result  of 

•  Bnchner  Mterted  that,  by  a  series  of  experiments,  he  converted  a  bacillus  which  is  \ 
found  ia  infnsioti  uf  hay  into  an  nrsranism  capable  of  prodacing  in  animals  an  infective  1 
fitcaie  identical  with  anthmx,  and  he  asserts  thnt  to  turn  the  anthrflz-bRcillus  back  into 
a  bajr-bacilliu  is  comparatively  easy.    There  is,  however,  good  reason  to  disbelieve  this   ! 
alleged  transformation.    See  Klein's  Report  to  the  Local  Government  Board,  **  On  the  Rela- 
tson  of  Fathogente  to  Seotic  Baeti>riA.  an  illustrated  by  Anthrax  Cultivations"  (1882). 
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eating  the  fUsh  of  an  infected  animal.  Leube,  of  Jena,  has  recorded  n 
instance  in  which  the  imperfectly  cooked  liver  of  a  diseased  goat  ooi^ 
\  vejed  it.  Thus  the  human  gastric  juice  seems  not  neceflsarilj  to  dettnj 
the  virus,  as  is  the  case  with  the  gastric  juice  of  the  dog  and  other  cmj- 
vorous  animals.  Thorough  cooking  removes  all  danger ;  but  oooking  i| 
not  always  thorough,  and  there  still  remains  the  risk  of  injury  to  tli 
butcher,  and  to  those  who  prepare  such  meat  fcH:  the  table ;  and  thii  a 
sufficient  reason  why  the  use  of  it,  as  food,  should  be  prohibited.  Aocont 
ing  to  Heusinger  the  disease  may  be  conveyed  to  the  human  stomach  hf 
milk  or  by  butter. 

But  by  far  the  most  important  cause  of  anthrax  in  man  is  infcctioi 
from  the  dried  skins  or  hair  of  diseased  animals.  In  this  way  it  is  brought 
straight  from  Asia  or  South  America  to  English  workmen. 

At  Guy's  Hospital  cases  are  of  not  infrequent  occurrence  among  thi 
men  engaged  in  the  Bermondsey  leather  trade,  and  especially  among  thou  ^ 
employed  at  wharves  on  the  river-side  where  foreign  hidee  are  unihippel  % 
Broca  years  ago  remarked  how  often  anthrax  was  set  up  by  carrying  ikiii  ^ 
upon   the  shoulders.     It   is   remarkable  that  the  danger  i^pears  to  ht"' " 
.  greater  when  the  hides  are  first  brought  ashore  than  afterwards.    Rayer  " 
in  1835,  and  Trousseau  in  1847,  recorded  cases  of  charhon  contracted  in  thii 
way,  and  in  England,  where  anthrax  was  less  common,  Dr  Budd  traced  the  - 
same  connection  in  1863  at  Bradford,  where  a  peculiar  WooUorters'  Ditem 
had  for  many  years  prevailed.  j 

The  source  of  infection  at  Bradford  is  chiefly  "  Van  mohair,''  a  material    i 
which  contains  much  putrid  matter  and  many  **  fallen  fleeces,"  torn  off  the   | 
bodies  of  dead  sheep.      Dr  Bell,  who  gave  an  excellent  account  of  the   !| 
affection   in   the  '  Lancet '   for   1880,   remarked   that  the   men  who  ai»    d 
attacked  are  chiefly  the  "  bagmen  " — that  is,  those  who  open  the  bagi  ia   ^ 
which  the  mohair  is  packed,  shake  it  out,  and  sort  it  into  different  quili-    « 
ties.      Probably   the    spores    are    in    a    dried    state,    diffuse    in  the  air,    i 
and  are  inhaled  into  the  lungs.     Perhaps  the  bacillus  may  multiply  during 
the  transmission  of  the  bags  from  Asia  Minor ;  for,  according  to  Dr  BeQ, 
the  hairs  are  not  known  to  communicate  disease  to  persons  who  handli 
them  at  Smyrna.      Indeed,  no  form  of  anthrax  so  severe  as  the  Wool- 
sorters'  Disease  had  hitherto  been  described  as  occurring  in  man.    The 
work  of  sorting  is  said  to  be  free  from  danger  if  the  contents  of  the  bags 
are  first  washed  or  even  moistened  with  water.* 

Other  occupations  which  sometimes  lead  to  infection  with  anthrax  tie 
the  picking  of  Russian  horsehair  (as  reported  by  Dr  Russell,  of  Glasgow, 
in  1879),  paper-making,  and  the  manufacture  of  coarse  woollen  bats. 

I         Varieties  of  human  anthrax. — ^There  are  several  forms  of  this  diseaie 
in  man,  and  they  are  not  identical  with  those  met  with  in  animals. 

1.  Malignant  pustule  or  charhon  is  the  name  by  which  the  moat 
common  form  has  long  been  known.  This  consists  in  the  formation  of  a 
vesicle,  seated  upon  a  more  or  less  brawny  base.  Being  usually  produced 
by  the  inoculation  of  a  scratch  or  slight  sore,  it  occurs  chiefly  on  the  face, 

*  See  ReportH  to  the  Local  Government  Board  by  Mr  John  Spear  and  Dr  Oreeniald: 
"On  Woolsortera'  Disease/'  1880,  and  ''On  Anthrax  among  perioos enflragod in  theLondoa 
Hide  and  Skin  Trades/'  1883.  Also  papers  by  Sanderson  (*  Jornii.  R.  Agrie.  SocV  ^.  xvi, 
p.  267)  and  Greenfield  (ibid.,  xvii,  p.  80).  That  the  infecUoB  of  anthrax  is  conveyed  ^ 
the  hides  i*  implied  by  Virgil  in  the  concluding  lines  of  the  third  Qeorgic*  which  etead  al 
the  head  of  this  chapter. 


EXTERNAL  FOBM — MALIGNANT   PUSTULE  419 

pecially  the  cheek,  and  also  on  the  neck,  the  forearm,  or  some  other 
po«edpart. 

There  is  first  a  period  of  incubation,  lasting  generally  several  days, 
fcen  ten,  but  sometimes  only  a  few  hours.  A  slight  pricking  or  burning 
mation  is  then  felt,  which  often  leads  the  patient  to  think  that  he  has 
st  been  stung  by  an  insect.  A  papule  quickly  appears,  and  soon  passes 
to  a  transparent  vesicle,  which  may  reach  a  consid^able  size.  This 
[ptures  and  dries  up  into  a  dark-coloured  scab.  Round  it  there  sometimes 
ise  smaller  vesicles  arranged  in  a  ring.  Meanwhile  the  base  of  the 
sncle  becomes  indurated,  and  a  red  or  purple  areola  is  developed  round  it. 
brawny  oedema  quickly  spreads  over  the  adjacent  parts,  affecting  perhaps 
16  whole  of  one  arm,  or  of  one  side  of  the  neck.  Sometimes  infiamma- 
mx  of  lymphatics  follows  vessels,  and  the  lymph-glands  swell. 

During  this  time  the  health  remains  unaffected.  The  patient  may 
ODtinue  at  his  work,  and  at  most  complains  of  slight  malaise.  But  after 
iKTOt  forty-eight  hours  severe  pyrexia  sets  in,  often  attended  by  delirium, 
ifoftration,  diarrhoea,  sweating,  and  acute  pains  in  the  limbs;  and  death 
irom  collapse  may  follow  between  the  fifth  and  the  eighth  days  of  the 
ittacL  In  one  case  which  occurred  at  Guy's  Hospital,  the  original  vesicle 
bd  been  situated  an  inch  and  a  half  behind  the  left  angle  of  the  lower 
}nr,  tnd  respiration  became  so  difficult  towards  the  last  that  recourse  was 
kad  to  tracheotomy.  It  was  found  after  death  that  brawny  infiltration  had 
titended  deeply  to  the  fauces,  so  that  the  entrance  of  the  larynx  was 
gmtly  swollen.  In  other  instances  the  immediate  cause  of  death  is  septi- 
oemia  or  concomitant  anthrax  of  the  intestine  or  lungs. 

Diagnosis. — ^The  only  disease  liable  to  be  mistaken  for  anthrax  affecting 
Aeskin  is  that  which  has  been  particularly  noticed  by  Sir  James  Paget 
nder  the  name  of  facial  carbuncle.  It  presents  no  definite  vesicle  or  ! 
eentnl  scab ;  and  in  most  instances  we  have  found  the  veins  of  the  face 
flbfioosly  plugged  with  puriform  thrombi,  which  has  not  been  the  case  in 
ffltikraz.  They  were  found  to  be  so  in  a  girl  of  18  who  died  of  this 
fiiease  under  the  writer's  care  in  1870,  and  beside  thrombi  in  the 
ofilithalmic  vein  there  was  suppurative  meningitis. 

Bollinger,  however,  and  other  writers  recognised  as  antkrax-izdema 
Boargeois'  ctdhmc  maliuy  a  modification  of  the  true  charbon,  in  which 
tkre  is  neither  vesicle  nor  eschar,  but  only  a  pale  yellowish  swelling  of 
tke  subcutaneous  tissues.     The  eyelids  are  its  most  frequent  seat. 

One  way  of  arriving  at  a  diagnosis  of  a  suspected  case  of  anthrax  is 
^  inoculate  a  rabbit,  a  guinea-pig,  or  a  mouse  with  fluid  from  the  part 
simarily  affected,  or  with  the  blood.  Such  small  animals  commonly  die 
1  two  or  three  days,  or  still  more  rapidly,  with  dyspnoea,  dilated  pupils, 
nd  perhaps  convulsions.  Their  blood  may  then  be  seen  to  swarm  with 
icilli. 

Anatomy. — On  examination  after  death  the  appearances  are  those  of  an 
tfective  fever, — congested  lungs,  flaccid  heart,  and  more  or  less  ecchy- 
otis  or  hiemorrhage.  As  a  rule,  the  spleen  is  much  enlarged  and  softened, 
it  in  a  case  under  the  writer's  care  in  August,  1899,  which  proved  fatal 
»  q>eration  on  the  primary  pustule,  the  spleen  was  not  swollen, 
:hoagh  the  anthrax  bacilli  were  present. 

Treatment. — ^The  recognition  of  the  ordinary  external  form  of  anthrax 
of  extreme  importance,  because  surgical  treatment  at  an  early  stage  is 
lable  of  arrestinir  its  tHvun-Aaa      Cutaneous  anthrax  is  not,  indeed,  always 
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fatal,  even  when  left  to  itself.  Sometimes  the  central  part  of  the  twd 
ing  sloughs  out,  the  surrounding  induration  subsides,  and  an  ulcer  it  M 
which  more  or  less  quickly  heals.  Such  a  spontaneous  cure  is,  howvfo; 
very  rare.  Of  nine  instances  recorded  in  1863  by  Dr  William  Budd,  eig|| 
ended  fatally.  On  the  Continent  it  has  long  been  the  practice  to  de$tnf 
the  local  lesion  by  the  actual  cautery  as  soon  as  it  is  recognised.  Bolliifv 
cites  the  experience  of  a  surgeon  who  lost  only  thirteen  cases  out  of  oii 
hundred  and  forty-twa;  another  had  still  greater  success,  since  MOkom 
two  hundred  and  nine  patients  all  but  eleven  recovered.  In  1878  lb 
Davies-Colley  recorded  in  the  *  British  Medical  Journal '  two  cases,  in  etch 
of  which  recovery  took  place  after  excision  of  the  entire  mass  of  indurttoi 
tissue,  with  the  application  of  chloride  of  zinc  paste  to  the  wound.  (W 
trasting  with  these  is  a  case  which  was  left  alone,  and  which  ended  fitittjf; 
Several  other  successful  cases  at  Guy's  Hospital  have  been  recorded  bj  tk 
same  writer  in  the  '  Med.-Chir.  Trans.,'  vol.  Ixv,  1882.  Since  that  dstt 
(June,  1882)  forty-eight  more  cases  were  admitted  into  Guy's  Hospital  op 
to  1890 ;  and  of  the  total  sixty-five  cases  of  external  anthrax  forty-thnt 
recovered  after  operation.  Two  typical  cases  in  butchers  during  an  eph 
demic  of  anthrax  among  cattle  were  operated  on  by  Dr  Pitts,  of  CbeW 
ford,  and  recovered  perfectly  ( *  Brit.  Med.  Journ.,'  March,  1887,  p.  616). 
The  surrounding  oedema  often  subsides  after  the  operation  widi 
'  striking  rapidity.  This  treatment  may  be  effectual  even  when  the  caae  ■ 
at  an  advanced  stage,  and  when  severe  general  symptoms  are  preiat. 
Quinine  should  then  be  given  in  large  doses,  and  the  patient's  strength 
must  be  kept  up  with  nourishing  food  and  with  stimulants. 

2.  Intestinal  anthrax,  another  form  of  "  splenic  fever,"  affects  thi 
gastro-intestinal  mucous  membrane.  This  is  sometimes  associated  with  u 
external  malignant  pustule,  and  even  then  is  extremely  rare  in  man.  Di 
Goodhart  made  an  autopsy  on  a  case  at  Guy's  Hospital  in  1877.  A  comd 
diagnosis  is  not  likely  to  be  made  during  life.  However,  Bollinger  gifv 
the  following  accoimt  of  the  symptoms :  — ^The  patient  first  complaint « 
malaise,  loss  of  appetite,  pains  in  the  limbs,  giddiness,  and  headidu 
Then  vomiting  may  set  in  with  diarrhoea,  and  the  evacuations  often  ooi 
tain  blood.  Dyspnoea  and  lividity  appear,  with  sometimes  excitemen 
sometimes  with  stupor.  Epileptiform  convulsions  may  occur,  the  am 
may  be  affected  with  tetanic  spasms,  or  there  may  be  opisthotonos.  Tl 
pyrexia  is  but  slight,  and  death  is  preceded  by  extreme  collapse.  Tl 
duration  of  the  disease  is  usually  from  two  to  seven  days,  but  sometimes 
is  scarcely  twenty-four  hours. 

On  post^-mortem  examination  the  abdominal  cavity  is  found  to  contaii 
moderate  quantity  of  serous  fluid  which  is  often  blood-stained.  T 
lining  membrane  of  the  stomach  and  intestines  shows  patches  of  swellii 
generally  of  the  size  of  lentils  or  coffee  beans,  but  sometimes  one  or  t 
inches  in  diameter.  These  on  section  are  seen  to  consist  of  a  pink  flet 
infiltration  of  the  mucous  and  submucous  tissues,  so  that  the  valvule  c« 
niventes  appear  firm  and  prominent ;  the  surface  of  the  affected  parts 
more  or  less  excoriated  and  discoloured,  or  covered  with  ah  adherent  la; 
of  extravasated  blood.  There  are  also  spots  of  ecchymosis  on  both  i 
serous  and  the  mucous  aspect  of  the  gastro-intestinal  tract.  The  mes 
teric  and  the  lumbar  lymph-glands  are  often  greatly  enlarged,  and  oi 
dark  red  colour.     The  mesentery  may  form  a  large  brawny  swelling,  f 
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tt  connective  tissue  in  front  of  the  spine  may  be  infiltrated  in  a  similar 
i^anner.  The  spleen  is  softened  to  a  pulp,  but  it  is  not  generally  much 
.^Ibrged.  A  nodule  in  the  stomach  may  slough  out  and  repair  begin,  as 
iftacase  recorded  by  the  late  Dr  Mahomed,  in  the  '  Path.  Trans/  for  1883. 

Hitherto  (1898)  no  instance  of  recovery  from  intestinal  anthrax  has 
|m«&  recorded.  Leube  has  related  a  case  in  which  the  lower  lip,  the  inner 
0Kihu  of  the  cheek,  and  the  hard  palate  presented  indurated  patches  of  a 
iMflh-red  colour ;  epistaxis  and  hsematuria  appeared,  but  the  malady  ended 
Jwrourably  in  about  a  fortnight.  The  patient  took  fifteen  grains  of  car- 
%i»  acid  and  thirty  grains  of  quinine  each  day,  and  the  patches  in  the 
^^Mmth  were   cauterised   three   times   daily  with   carbolic  acid.     But   the 

dagnosis  of  anthrax  was  not  established  beyond  question ;  for  only  spores, 
:  w  btcilli,  were  found  in  the  blood.     (Compare  Mr  John  Poland's  case, 

-Fith.  Trans.,'  1886,  p.  653.) 


3.  Pulmonary  anthrax, — A  third  form  of  anthrax  chiefly  affects  the 
tetcic  viscera.     It  was  first  recognised  among  the  woolsorters  of  Brad- 
M  by  Dr  J.  H.  Bell,  of  that  town,  in  1879.     Mr  Spear  and  Dr  Green- 
fdd  investigated  it  for  the  Local  Government  Board  in  1880,  and  described 
JIM  follows: — ^The  earliest  symptoms  are  great  prostration  and  a  sense  of 
qprewion   of  breathing.     Shivering  seldom   occurs.     The  respiration   is 
^much  accelerated,  but  it  is  laboured  and  difficult,  with  a  feeling  of 
limrare  or  constriction.     There  may  be  more  or  less  abundant  bloody 
jipectoration,  or  none  at  all.     Auscultation  seldom  reveals  anything  more 
tka  slight  rhonchus.     The  face  is  sometimes  congested,  sometimes  pale, 
lith  a  slight  cyanotic  tint.     The  extremities  are  cold  and  bluish ;   even 
■  the  axilla  the  temperature  may  be  subnormal,  but  in  the  rectum  the 
temometer  may  rise  to  102^  or  103^.     The  pulse  is  rapid  and  weak,  and 
metime«  irregular.     There  may  be  nausea  and  vomiting,  but  not  gene- 
nlij  diarrhoea.     In  many  cases  the  appetite  remains  good,  and  digestion 
wms  to  be  imimpaired.     There  is  sometimes  a  sort  of  hysterical  condi- 
tion, or  a  state  of  mental  anxiety  and  depression ;  but  other  patients  have 
kn  so  unconscious  of  danger  as  to  refuse  to  send  for  medical  help  until 
Ae  last  few  hours  of  life.     Death  may  be  preceded  by  delirium,  convul- 
I  BOBB,  or  coma,  or  the  mind  may  be  clear  to  the  last,  and  the  end  come 

vexpectedly. 
'       One  patient  lived  only  seventeen  hours  after  he  was  first  taken  ill, 
•ad  many  others  have  died  in  from  three  to  five  days.     Dr  Bell  says  that 
tiMMe  who  survive  for  a  week  generally  recover. 

The    post-mortem     app)earanoe8     vary     considerably.       Decomposition 

^I^)ear8  to  be  somewhat  rapid.     The  lung  tissue  may  either  be  congested 

or  quite  natural.      There  may  be  blood-stained  secretion  in  the  bronchial 

tabes,  and  their  mucous  membrane  may  be  ecch3rmosed.     Sometimes  the 

pkan»  contain  a  pint  or  two  of  fluid,  and  the  lungs  are  partially  collapsed 

in  coQBequence.     There  is  often  blood-stained  serous  or  gelatinous  infiltra- 

tkm  of  the   mediastinal  tissues,   and   the   bronchial   glands   are   swollen, 

Mftened,  and  ecchymosed.  The  pericardium  may  be  marked  with  petechiae, 

tad  may  contain  a  blood-stained  fluid ;  or  a  large  quantity  of  blood  may 

be  found    extravasated   between    it    and    the    sternum.      Sometimes    the 

pluurynx  and  adjacent  tissues  are  infiltrated  with  blood  or  serum.     There 

mj  also  be  ecchymoses  in  the  pia  mater,  in  the  kidneys,  and  elsewhere. 

It  is  remarkable  that  the  spleen  is  hardly,  if  at  all,  softened.      In  pro- 
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longed  cases  hsemorrhagic  infarctions  may  be  found  in  the  lungs,  attendi 
with  slight  pleurisy;  or  there  may  be  patches  of  broncho-pneumonia. 

There  is  sometimes  difficulty  in  distinguishing,  by  clinical  evideiM 
alone,  this  form  of  anthrax  from  a  severe  attack  of  pneumonia.  Haaj 
fatal  cases  of  the  Woolsorters'  Disease  at  Bradford  have  been  registenj 
under  the  head  of  pneumonia,  bronchitis,  or  congestion  of  the  lungs.  Hi 
characteristic  bacilli  have  been  found  in  blood  drawn  from  Uie  patiesA 
ear ;  or  a  drop  or  two  of  blood  injected  under  a  mouse's  skin  will  proit 
rapidly  fatal. 

The  prognosis  is  very  grave,  but  not  so  hopeless  as  in  the  inteetiul 
form  of  anthrax. 

General  pathology  of  anthrax, — In  the  ordinary  form  of  the  diMMi 
affecting  the  skin,  the  bacilli  may  be  found  about  the  second  or  the  thiil 
day,  in  clusters  embedded  in  the  rete  mucosum  at  the  centre  of  the  vetidi 
E.  Wagner  found  that  they  are  at  this  time  so  closely  packed  in  tk 
papillffi  of  the  cutis  as  to  conceal  all  the  tissue  elements.  Thence  tbqr 
spread  both  laterally  and  towards  the  deeper  structures,  enter  the  vendi^ 
and  are  carried  all  over  the  body  with  the  blood.  In  the  gastro-inteftioiL 
variety  the  bacilli  infiltrate  all  the  swollen  oedematous  tissues,  so  tint 
Buhl  described  this  affection  under  the  name  of  mycosis  intestinalis  htlott 
it  was  recognised  as  a  variety  of  anthrax. 

At  an  early  stage  of  the  disease  the  blood  may  contain  no  bacilli,  m 
that  a  negative  result  is  inconclusive,  although  the  presence  of  the  chane- 
teristic  rods  decides  the  diagnosis.  In  man,  even  when  a  fatal  termina- 
tion is  approaching,  the  bacilli  seem  to  be  seldom  found  in  such  immenie 
numbers,  and  so  generally  distributed  in  the  blood,  as  they  are  in  animih. 
Davaine  calculated  that  from  eight  to  ten  millions  are  present  in  a  singh 
drop  of  a  diseased  beast's  blood.  In  BuhFs  first  case  of  intestinal  anthni 
they  are  said  to  have  been  present  in  the  blood  of  the  portal  vein,  but  no< 
in  that  of  other  vessels.  They  may  often  be  detected  in  the  substance  o 
the  spleen  and  of  the  solid  tissues  generally,  and  also  in  the  fluid  poured 
out  into  the  serous  cavities. 

Mr  Barker,  in  a  case  published  in  the  '  Med.-Chir.  Trans.,'  vol.  Ixix,  ' 
127,  found  the  bacilli  most  abundant  in  the  rete  and  the  papillary  layer 
the  cutis,   and  they  appear  to   be  long  confined  to  that   part.     An   < 
cellent    account    of    the    histology    of    the    disease    in    this    country 
given  by  Dr  F.  C.  Turner,  in  the  sixty-fifth  voliune  of  the  same  *  Trm 
actions.' 

In  anthrax  we  have  a  typical  example  of  a  specific  contagious  mala 
which  is  due  to  the  presence  of  microphytes.  All  the  conditions  sta. 
on  p.  18  are  fulfilled.  For  the  disease  is  recognisable  from  its  clioi 
features,  and  breeds  true;  the  organism  is  well  marked  in  ita  mic 
scopical  characters,  size,  and  shape,  in  its  reproduction  and  its  cultivatio 
it  exists  in  the  blood  and  tissues  of  every  case  of  the  disease ;  and  it  exi 
nowhere  else,  for  its  non-mobility  distinguishes  it  from  Bacillus  subtit 
Lastly,  when  a  **  pure  cultivation  "  has  been  obtained,  it  can  be  inoculate 
and  will  reproduce  the  disease,  with  fresh  broods  of  organisms  in  ti 
blood  of  the  new  host. 

Prophylaxis  by  inoculation  of  the  attenuated  virus,  though  in^plicabl 
as  a  practical  measxire  !ot  Yiaxnan  \>«vn!^,  \%  o\  \ak^  5gt««X  VJoA^aft^ivs.  vqql^ 


PREVENTIVE  TREATMENT  423 

Pasteur  ascertained  that  hj  repeated  cultivations  of  Bacillus  anthrficis 
ia  mutton  broth,  at  a  temperature  above  104O — 110^  Fahr.,  he  obtained  u 
nodified  viruB  which  when  inoculated  into  an  animal  produced   a  mild 
ifcUck  of  anthrax  which  protected  from  future  attacks.     These  results  were 
toied  on  a  large  scale  at  Milan  and  afterwards  at  Chartres,  and  proved 
tfiDiantlj  successful  (see  a  paper  by  Mr  George  Fleming,  in  the  '  Nine- 
teenth Century'  magazine  for  March,  1882).     Unfortunately  the  result  is 
«ot  always  so  complete,  for  even  the  attenuated  virus  is  occasionally  fatal. 
Mflreover  the  Algerian  breed  of  sheep  appears  to  be  insusceptible  of  the 
same  protection,  and  in  Hungary  the  results  were  much  less  successful  than 
in  France.     See  an  excellent  abstract  by  Dr  Dawson  Williams  of  Pasteur's 
tsd  other  methods  of  attenuation,  and  of  Koch's  criticism  thereon  ('  Micro- 
|ii»8ites  in  Disease,'  N.  Syd.  Soc,  p.   560).     Dr  Roy  found  in  Buenos 
Ajres  that  the  Viscacha  (Lagostomus  trichodctctyltu),  a  rodent  allied  to  the  i 
ihinchilla,  is  capable  of  receiving  the  disease,  and  that  anthrax  thence  | 
tnniferred  by  inoculation  to  cattle  is  both  mild  and  protective,  at  least  for/ 
I Qonsiderable  time;  so  that  the  analogy  to  smallpox  and  cow-pox  is  very^ 
ehie. 

The  late  Dr  Wooldridge  succeeded  in  protecting  rabbits  from  anthrax^ 
Igr  injection  of  a  thymus  extract,  and  he  began  chemical  researches  on  the  | 
coltivation  of  the  anthrax  bacillus  (*  Proc.  Royal  Soc.,'  1887),  which  have 
been  followed  by  those  of  Hankin  (*  Brit.  Med.  Joum.,'  1889),  and  Sidney 
Kirtin  ('  Joum.  Path,  and  Bact.,'  1893),  in  this  country,  and  by  many  other 
iBTestigators  abroad. 

The  practically  preventive  measures  against  anthrax  are  inspection  of 
attle  which  are  imported,  destruction  of  the  dead  bodies  and  excreta  of 
MBj  that  may  still  die  of  the  disease,  and  inspection  of  the  hair  and  hides 
fldeb  may  carry  the  infection  to  factories. 

I 

I 

I 
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.ANDERS 

Ui  ci  oi^oi  ^dXitrra  voffovot  vocroi*  fmitt  rji*  KaXovteri  ^i/Xi^a'  yihtrai  li  Trtpi  rtir  tctfdX^v 
Kp^TOt*t  €al  fill  ^Afy^a  aara  rovg  /ivm/pag  't^X*'  *^''*  Trvpp6v. — AbibtOTLE,  *  Hiil.  AntniaL,' 
lib,  viiif  cap.  25.* 

Hutorij  and  dejinititm — Natural  kisiorff  of  Us  cotita^ion — 7'ht  gpedfit  baHllu$^ 
Acute  arul  chrome  forms  of  the  discmt — Atuiiomi/ — Froi/nods — IHagmatu 
awl  TrmtmenU 

FooT-AND-MoUTH  DiBKAME, — In  cuttk'—In  man — lU  course,  diogmsit^ 
treatmenL 

SynifHym4, — Equinia,  Farcy,  MaAtC:  Malleus  r.  MaliaaiuuSy  Morbus  [ 
dulosus. — Fr,  La  Morve,  Le  Farcin. — (Jerm.  Hotzkraukheit.   Wunnknu^* 

heit,  Druse. 


Dtfinition, — An  infective  epizootic  disease,  caused  by  a  specitic  microb*, 
and  chiefly  aifecting  the  respiratory  mucous  membrane  and  the  lymph- 
glands. 

This  horrible  disease  was  known  to  the  ancients  under  the  uamcM 
^aXic  ^^^  malleus.  In  England,  writers  on  veterinary  medicine  dijr 
tioguish  two  varieties,  '*  glanders "  and  "farcy,"  the  former  a  disease  of 
the  nasal  raucous  membrane,  the  latter  marked  by  nodu^eR  and  abscestes^ 
beneath  the  skin,  and  by  swelling  of  the  lymph^glands,  with  the  formati 
of  thrombi  in  the  lymphatics  at  the  valves  {"  farcy  buds  ").  The  first 
in  the  human  subject  which  was  correctly  interpreted  in  this  country  wii 
recorded  in  1821  by  Dr  Muscroft^  of  Pontefract.  In  1830,  Dr  Elliot«M 
drew  the  attention  of  the  Royal  Medical  and  Chirurgical  Society  to  tb« 
disease,  and  afterwards  proposed  to  call  it  Equinia. 

Convtyattte  of  cont<igion, — As  a  rule,  the  virus  of  glandens  is  directly 
introduced  into  a  wound  or  sore,  or  fissure  in  the  skin,  especially  of  the 
face  or  of  one  of  the  hands.  A  horse-slaughterer  who  died  in  ljuy*8  Hoipi- 
tal  in  1866  appeared  to  have  been  poisoned  through  a  slight  cut  on  th«  lip 
which  had  been  made  by  a  barber  in  shaving  him.  Injuries  to  the  hand  IB 
skinning  dead  horses,  or  in  dissecting  them,  have  sometimes  been  tlie 
starting-point  of  the  disease.  It  has  nlso  been  transmitted  by  a  bite  from 
a  glandered  animal,  probably  through  the  saliva.  Or  a  diseased  hor«f  in 
sneering  may  propel  a  drop  of  muco-purulent  secretion  from  its  no^e 
directly  into  the  eye,  or  the  nose,  or  the  open  mouth  of  anyone  staadiilg 
aeAT  itv     The  contagion  remains  active  in  a  dried  state  for  a  fortaigfct 

**^M  XT'  v\y  V\Me  to  otie  diwasc  which  tliey  cull  Mnlti  (M^lk,  iti«t]rai).    It 

I  eaaf^e«  ji  thick  puruWnt  discbutitre  frora  the  noftril*. 


GLANDERS — THE    BACILLUS  425 

ind  if  moist  for  a  much  longer  time ;  for  horses  in  a  particular  stable  have 
been  attacked  many  weeks  after  the  occurrence  of  the  disease. 

According  to  Bollinger,  who  describes  glanders  in  *  Ziemssen^s  Hand- 
bach/  it  may  be  communicated  by  eating  the  flesh  of  a  glandered  animal, 
It  least  in  a  raw  state.     The  disease  in  man  has  always  been  exceedingly 
Twe,  even  in  countries  where  (as  in  France  during  the  first  half  of  this 
century)  it  was  committing  terrible  ravages  among  horses.    When  it  affects 
human  beings  it  may  spread  from  one  person  to  another.     Dr  EUiotson 
mentions  in  the  '  Lancet '  for  1838  that  a  laundress  who  washed  the  clothes 
of  one  of  his  patient«  contracted  it.     In  at  least  one  case  infection  has 
taken  place  through  a  cut  received  in  examining  the  body  of  a  person  who 
Ikid  died  of  the  disease.     Dr  Sherrington  found  that  the  bacilli  are  passed 
oit  in  the  urine  without  any  discoverable  lesion  of  the  kidneys. 

Among  the  lower  animals,  goats  and  rabbits  are  said  by  Bollinger 
to  be  the  most  suitable  subjects  for  experiment.  Oxen  and  sheep  are  not 
meeptible,  nor  are  cats  and  dogs ;  but  lions  and  tigers  in  captivity  have 
extracted  glanders  from  diseased  horseflesh.  Next  to  horses,  glanders  is 
BOit  apt  to  affect  asses  and  mules. 

Grooms  are  sometimes  attacked  with  glanders  when  they  are  not 
Avare  that  any  of  their  horses  have  been  diseased.  This  is  due  to  the 
disease  being  frequently  latent  in  the  horse,  i,  e.  without  either  the  ozena 
ci  traditional  glanders  or  the  swollen  lymphatics  of  traditional  farcy.  The 
hone  falls  off  in  flesh,  passes  too  much  urine,  and  begins  to  swell  in  one 
of  its  limbs ;  and  the  lungs  are  already  attacked  before  the  disease  is  recog- 
nised. (See  the  account  of  glanders  in  horses  by  Professor  MacFadyean 
ad  Dr  Woodhead  in  '  Joum.  Comp.  Path,  and  Ther.,'  March,  1895  ;  *  Procs. 
ffmX.  Vet.  Assoc.,'  1886 ;  and  AUbutt's  '  System  of  Medicine,'  vol.  ii,  p.  513). 
Baeillus. — Schiitz  and  Lofller,  in  1882,  ascertained  the  constant  pre- 
seiioe  of  minute  rod-shaped  organisms  in  the  "  farcy  buds,''  lungs,  and 
i^een  of  animals  dying  of  glanders.  Lofller  succeeded  in  growing  this 
iMciUus,  and  inoculation  with  the  pure  cultivation  has  reproduced  the 
diiease  in  horses  or  asses,  and  also  in  guinea-pigs,  rabbits,  and  mice.  His 
reialts  agree  with  those  of  Schiitz,  Bouchard,  and  other  observers,  and 
fltfe  now  generaUy  accepted.* 

The   Bacillus  mallei  is   j — ^  fj.  long  (t.  e,   the  same  length  as  that  of 
tubercle,  but  thicker),  non-motile,  and  does  not  form  spores.     It  is  readily 
cvitivated,  and  from  the  pure  cultivation  is  prepared  a  solution  of  its 
cJbemical  products  which  is  called  mallein.     This  is  of  great  practical  im-  r 
portance,  for  when  injected  into  a  horse  with  latent  glanders  it  produces  a  | 
^<Ksal  and  general  febrile  reaction,  while  it  has  but  slight  or  no  effect  on  ' 
<>]ie  free  from  the  disease. 

Glanders  in  man, — ^The  disease  occurs  in  two  forms  in  the  human 
■^l>ject,  of  which  one  is  termed  acute  and  the  other  chronic. 

1.  In  cunUe  glanders,   after  a  very   short  period   of   incubation,   the 

purest  is  first  attacked  with  malaise,  headache,  and  pains  in  the  limbs. 

A.t;  this  stage  the  disease  is  generally  mistaken  for  acute  rheumatism  or 

for  enteric  fever.     But  if  a  wound  or  scratch  has  been  infected  with  the 

▼irus,  the  part  commonly  becomes  red,   swollen,   and  very  painful ;    an 

I  ^  *  *  Deotscbe  med.  Wochrnscb.,'  1882  and  1888 ;  <  Revue  M^dicale  Fran^aise/  Dec,  1882 ; 

k      ■  If  kroptraiitet  in  Disease/  New  Syd.  Soc..  p.  387,  and  pi.  vi.    Klein  ('  Micro-organiains 

uBidDisnue,'  8rd  ed..  p.  128),  and  Payne  ('PHthology/  p.  667,  with  flg.  after  Fliigge). 
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eiytipeUtons  inflaminatioii  may  diffuse  itself  orer  a  wide  mre«t  mMm 
the  whole  side  of  the  face,  or  the  h&iuls,  and  part  of  the  Ion 
raised  red  patches  like  Erythema  nodoamii,  or  foboutaneoos 
appear.  In  sticii  caaes  the  diagoosis  uaturaUj  mdiim  towards  i 
or  pja&mia  from  a  poisoned  wound.  In  other  iDstaneeig,  aa  in  Chail  of  a 
man  who  died  in  Guj^s  Hospital  in  1863,  the  first  complaint  is  of  pain  in 
the  side  with  dyspncea»  so  that  acute  pleuro-pneumonia  is  suspected. 

In  many  cases  an  erup$ion  appears  on  the  limbs  and  the  tnmk  aa 
which  rapidly  pass  into  flat  Tcsicles  and  then  into  bullae  or  lar^e 
They  become  depressed  in  the  centre,  and  rupture,  allowing  a  thin 
fluid  to  escape,  which  is  often  blood-stalued.  When  an  incision  ta 
throng  a  pustule  after  the  patient's  death,  its  floor  is  found  to 
an  aahen-grey  necrotic  layer.  The  eruption  sometimes  appears  withis 
twenty-four  or  forty-eight  hours  after  the  patient  is  ^r$t  taken  ill,  some- 
times not  for  a  week,  or  eren  longer.  When  present  it  ia  eharactenstk 
of  glanders,  although  it  might  be  mistaken  at  an  early  stage  for  imaU^ 
pox  or  chicken-pox*  and  perhaps  later  on  for  pemphigus  or  syphilis. 

There  is  often  mixed  with  it  a  lesion  which  may  be  taken  aa  the  repre- 
sentative  of  ''  farcy  "  in  horses.  This  consists  in  the  fannation  of  hard 
painful  lumps  or  swellings  in  the  subcutaneous  tissues  and  musdea ;  Ukj 
suppurate,  and  if  incised  may  ulcerate  deeply,  so  as  to  expose  tendoiis  or 
,  bones  beneath*  It  is  curious  that  in  most  eases  the  lymph-glands  do  not 
become  enlarged,  although  a  marked  instance  to  the  contrary  is  reoofded 
by  Tracers  in  his  work  on  '  Constitutional  Irritation/  Not  only  was  th«R 
suppuration  of  the  glands  of  the  arm  originally  affected,  but  those  at  each 
angle  of  the  lower  jaw  and  in  the  groin  were  also  swollen.  The  joints  in 
glanders  not  infrequently  become  inflamed^  and  suppurate. 

The  other  characteristic  but  not  constant  symptom  is  an  affectioo  of 
the  mucous  membrane  of  the  nose  and  of  adjacent  parts  (ozctna)^  represent- 
ing what  in  horses  is  termed  "  glanders  "  in  the  narrower  meaning  of  tht 
term.  First  a  thin  whitish  mucus  runs  from  one  or  both  nostrils ;  after 
wards  it  becomes  purulent,  blood-stained,  and  fcetid.  The  nose  itself  not 
becomes  swollen,  red,  and  very  painful,  and  inflammation  may  qmad 
from  it  towards  the  forehead  or  over  the  cheeks.  (See  models  in  the  Goyi 
Museum,  Nos.  52,  53,  55,  57.)  If  the  parts  are  examined  after  death,  the 
lining  of  the  nasal  passages  is  found  to  be  ulcerated*  and  the  septum 
perhaps  necrosed.  In  the  human  subject  a  discharge  from  the  nose  is  br 
no  means  always  present  in  glanders ;  Hauff  observed  it  in  only  thirty  out 
of  seventy^  cases  which  he  collected.  It  is  often  not  an  early  symptoiD^ 
but  appears  in  the  second  or  the  third  week.  Thus,  during  the  first  dap 
I  of  a  doubtful  case,  the  fact  that  the  nose  is  healthy  must  never  exclude  the 
diagnosis  of  glanders. 

Other  mucous  membranes  are  often  affected.  The  conjunctive  may  b« 
severely  inflamed,  and  the  eyelids  greatly  swollen.  Virchow  relates  a  ca« 
which  came  under  von  Graefe  as  one  of  acute  exophthalmos,  and  its  rati 
nature  was  not  suspected  until  after  the  autopsy.  Sorea  may  form  i^ 
the  mouth,  and  the  gums  may  become  spongJ^  The  pharynx  and  the 
palate  may  ulcerate  or  become  covered  with  false  membrane.  SometiBief 
ulcers  form  in  the  larynx,  and  cedematous  laryngitis  may  cause  a  need  of 
tracheotomy.  Symptoms  of  bronchial  or  of  intestinal  catarrh  mar  hi 
present.  Pustules  and  sores  which  might  easily  be  supposed  to  bf 
veneireal,  are  said  by  Yirchow  to  occur  on  the  glans  penis. 
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The  general  condition  of  the  patient  becomes  worse  from  day  to  day. 
The  pulse  is  usually  accelerated,  though  sometimes  it  remains  slow ;  the 
tsmperature  rises  irregularly  until  it  may  reach  104^ ;  the  tongue  becomes 
dry  and  brown ;  albimien  appears  in  the  urine,  and  sometimes  leucin  and 
tyiosin.  Delirium  and  sleeplessness  pass  into  stupor  and  coma,  and 
finilly  collapse,  with  involuntary  escape  of  the  urine  and  faeces.  Death 
moally  occurs  towards  the  end  of  the  second  or  in  the  third  week.  Some- 
times the  disease  has  ended  fatally  within  a  week,  or  even  in  three  or  four 
difs,  sometimes  not  for  four  weeks. 

2.  Chronic  glanders  is  much  more  insidious  and  less  fatal.     It  is  often 
ehtfacterised  by  the  formation  of  intractable  ulcers  with  thick  livid  edges. 
h  the  Museum  of  Guy's  Hospital  are  two  models  of  such  ulcers  (Nos.  58, 
59),  the  part  affected  being  in  one  (doubtful)  case  the  back  of  the  hand,  while 
in  the  other  there  are  separate  sores  upon  the  forehead,  the  lobule  of  the 
ear,  and  the  side  of  the  face.     In  other  instances,  abscesses  form  about 
tlie  joints  and  give  rise  to  fistulous  sores ;  or  inflammatory  swellings  appear 
on  the  limbs,  beneath  the  skin,  or  in  the  muscles.     Or,  again,  there  may 
be  an  eruption  of  pustules  like  those  which  are  seen  in  acute  glanders,  but 
more  slowly   developed.     The   nose    often   remains   free,    but    sometimes 
^bere  is  an  erysipelatous  redness  of  the  skin  or  a  foetid  purulent  discharge 
from  the  mucous  surface,  beginning  perhaps  after  two  or  three  months 
tiave  passed.     The  nostrils  are  often  blocked  with  dark-coloured  crusts. 
Such  an  affection  is  very  apt  to  be  regarded  as  syphilitic,  or  to  be  classed 
under  the  vague  title  of  ozaena.     It  is  of  great  importance  to  remember 
"tliat  the  diagnosis  may  be  cleared  up  by  inoculating  a  goat  or  a  rabbit 
•with  some  of  the  discharge.     This  practice  was  adopted  in  some  of  the 
etrliest  cases  of  glanders  that  are  known  to  have  been  observed  in  this 
country,  those  recorded  by  Travers.     Bollinger  gives  details  of  two  such 
expmments  which  he  performed   with  matter  taken  from   horses;    the 
inoculated  animals,  which  lived  two  or  three  months,  showed  characteristic 
■jmptoms.     In  a  case  at  Guy's  Hospital  in  1866  the  late  Mr  Poland  intro- 
duced pus  from  the  patient's  face  beneath  the  skin  of  his  shoulder,  and 
set  up  pustules  there,   but   probably   this   result   was   not  of   diagnostic 
significance.      Virchow  mentions  that   at   Wiirzburg   a   man   was   for   six 
months  in  the  hospital  on  account  of  refractory  sores  upon  the  limbs ;  and 
at  the  autopsy  lesions  characteristic  of  glanders  were  discovered.     It  was 
not  then  known  that  the  disease  existed  in  the  neighbourhood,  but  in- 
quiries were  set  on  foot,  and  led  to  the  discovery  of  an  epizootic  prevailing 
over  a  wide  area  among  the  horses  used  for  towing  barges  on  the  river 
M^ain. 

In  some  cases  of  chronic  glanders,  the  chief  symptoms  are  cough  with 
SMiiiguineouB  expectoration,  hoarseness,  pyrexia,  and  emaciation,  so  that 
plithisis  may  be  suspected. 

Morbid  anatomy  of  glanders. — Some  of  the  internal  lesions  which  are 

^ound  in  cases  of  glanders  in  man  appear  to  be  the  result  of  secondary 

p3r»mia.     Virchow  placed  glanders,  in  association  with  syphilis  and  lupus, 

«kxnong  "  granulation  tumours.''    In  animals,  both  he  and  Bollinger  described 

^tie  affection  of  the  nasal  mucous  membrane  as  beginning  with  minute 

noiliary  papules.     In  the  lungs  are  found  nodules  of  various  sizes,  some 

Almost  exactly  like  tubercles,  others  as  Itirge  as  peas  or  larger ;  they  also 

differ  from  tubercles  in  being  hsemorrhagic  and  less  numerous.     On  careful 

examination,  characteristic  small  yellow  bodies  may  be  seen  in  the  mucous 
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membrune  of  the  nose^  of  the  frontal  sinuBei^  and  of  the  laryiuc  and  trachea. 
Von  WysB  has  since  observed  thorn  in  the  gastric  mucous  membrane.  It 
16  interesting  to  find  in  one  of  Elliotson's  cases,  recorded  in  the  ^  Med,-Chir. 
Trans.'  for  1833,  a  description  of  similar  appearances. 

•' On  catting  Into  t^e  vHrioui  tuniefuction^  on  the  lieaJ,  tniiik,  and  extremities,  ibcy 
were  found  to  be  full  of  piis^  undenieiith  wUich.  in  mmiy^  u  untnber  of  trnftU  wldte 
grutiulei  were  seen,  mid  others,  in  »everiil  iuiinnc*??,  were  closely  itU*iclie<l  i.<i  the  |tenosle«u> 
Aiid  pericltondriunu  The  frontal  giiiuAe«*  i-ontAiiied  h.  jelly-like  nuicu«,  mid  »  nuiDWrof 
ittuilar  gtatmleb,  4ind  on  the  septum  nurinni  \vn§  one  tileer  exitctlA  like  those  1  have  fceenin 
the  no^ti'iliof  glimdered  horses,  and  upon  it  lay  a  cluster  of  ji^ranulef.  Abotit  hu  inch  Mo« 
the  vnlve  of  the  colon,  for  three  inebet  in  exreut,  upon  the  whole  of  tlte  inrfinr,  vrtrt 
white  granules  exactly  like  those  iti  other  partf." 

Beside  intermuscular  abscesBes,  and  suppuration  of  joints,  penu»ifum, 
and  luedullnr}^  cavities  of  the  bones,  there  is  often  acute  suppurative  lobular 
pneumonia. 

The  means  of  dingnosu  formerly  adopted  in  cavalry  stables  was  to 
inoculate  an  ass  with  the  mucus  from  the  nostrils  of  a  horse  suspected  to  ht 
glandered.  The  method  now  extensively  used  throughout  Eurc^pe  is  the 
injection  of  mallein  and  observation  of  its  general  and  local  effects. 

iVo^^/^fi^/ir.^ Acute  glanders  is  uniformly  fatal.  The  average  duration 
of  chronic  glanders  is  three  or  fuur  months ;  among  thirty-four  cases 
which  Bollinger  collected  from  various  sources,  including  many  of  slight 
severity,  there  were  seventeen  recoveries.  The  convalescence  is  alow  and 
sometimes  incomplete ;  a  veterinary  surgeon  at  the  end  of  eleven  years 
was  still  cachectic,  and  was  troubled  with  cough  and  other  symptoms  due 
to  the  presence  of  cicatrices  in  the  larynx  and  in  the  nose*  But  some 
patients,  after  a  severe  illness  lasting  for  months,  recover  quickly  and  re- 
gain the  flesh  they  have  lost. 

TreatmtnL — In  acute  cases  all  that  can  be  done  in  the  way  of  treatmeut 
is  to  sustain  the  patient's  strength  with  quinine,  tincture  of  iron,  nourinh- 
ing  food,  and  stimulants.  The  pustules  should  be  opened  and  the  nostrtU 
cleansed  by  syringing  them  out  with  some  antiseptic  solution. 

In  cases  of  chronic  glanders,  Bollinger  thought  carbolic  acid  and  iodide 
of  potassium  the  internal  medicines  most  likely  to  be  uaeful  :  Giuagee 
recommended  arsenic  in  combination  with  strychnia.  Others  advise  fre- 
quent doses  of  benzoate  of  soda.  Ulceration  of  the  interior  of  the  nose 
should  be  treated  with  injections  of  ereasote  water,  or  a  solution  of  carb 
acid,  and  the  application  uf  nitrate  of  silver. 

Babes  and  Honome  recommend  two  drops  of  mallein  by  su>* 
injection  in  cases  of  chronic  glanders,  repeated  *igain  and  again  ^ 
stitutional  disturbance  no  longer  follows  ;   and  Dr  J.  Macfadyean  h« 
ployed  this  treatment  in  horses  with  success. 


FooT-ANB-MorTH  DISEASE.* — In  striking  contrast  with  the  dangerous 
epizootic  disease  just  described  is  one  which  both  in  cattle  and  wheo  cotu- 
municated  to  man  generally  produces  but  transitory  effects.  Ou  the 
Continent  this  disease  has  been  known  for  centuries,  but  it  is  said  to  hsve 
been  first  introduced  into  England  in  1839.     In  1867  this  country  was  agnia 

•  S^nomjimt, — Aphthous  Fever — Aphthn  Epizootica — Olotnanthrikx  —  Ecuema  Spii 
cam.    Some  writers  have  deaeribed  tliit  disease  under  the  medicpval  nutne  of  < 
which  11  fnmiliar  from  iti  being  used  in  the  English  trftuslation  of  the  Bible, 
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tree  from  it,  but  it  soon  returned,  and  in  1871  it  is  believed  to  have  affected 
Bore  than  700,000  animals.  In  1878  the  Contagious  Diseases  Act  (Animals) 
cune  into  farce^  and  though  the  distemper  has  shown  itself  more  than 
once  since  (last  in  1893)  it  has  never  been  allowed  to  spread. 

It  occurs  chiefly  in  cattle  and  sheep;  pigs  are  also  liable  to  it,  but 
nrobablj  only  as  the  result  of  infection  by  feeding  upon  the  milk  of  dis- 
i«jed  cows.     It  is  very  rarely  seen  in  horses  or  dogs. 

It  is  an  acute  specific  fever,  highly  contagious,  and  attended  with  the 
formstion  of  vesicles  and  bullae  upon  the  mucous  membrane  of  the  mouth, 
IfH^uding  the  lips  and  the  tongue,  and  with  a  somewhat  similar  erup- 
tion on,  the  feet,  round  the  borders  of  the  hoofs,  and  in  their  clefts. 
^%e  vesicles  in  the  mouth  soon  break,  and  form  little  ulcers  with  a  grey 
0oor;  on  the  feet  they  become  pustular,  and  dry  up  into  crusts.  They 
^ive  the  animal  pain  in  walking  or  standing,  so  that  it  generally  remains 
fyiiig  down.  The  vesicles  also  appear  upon  the  udder  and  the  teats, 
^fter  twelve  or  fourteen  days  all  the  effects  of  the  complaint  pass  off.  It 
almost  always  ends  in  recovery,  except  in  calves.  In  sheep  and  pigs  the 
«rtcmatitis  and  salivation  are  less  severe,  but  the  affection  of  the  hoofs  is 

The  contagium  appears  to  reside  in  the  fluid  contained  in  the  vesicles. 
Vy  cultivating  in  agar-agar,  in  broth,  and  in  milk  (which  it  turns  acid, 
but  does  not  curdle),  Klein  in  1885  isolated  an  apparently  distinct  micro- 
cxxcus ;  but  the  proof  that  this  or  other  microbes  since  discovered  is  the 
specific  contagium  is  still  wanting,  and  a  prize  of  3000  marks  (£150) 
offered  by  the  Prussian  Minister  of  Agriculture  for  its  discovery  in  1893 
remains  unpaid. 

The  disease  in  man, — Although  foot-and-mouth  disease  is  capable  of 
transmission  to  man,  this  is  not  frequent.  Prof.  McBride  could  find  only 
tirenty-two  cases  recorded  during  nearly  thirty  years  (1839-67) ;  and  most 
of  these  were  taken,  not  from  medical  journals,  but  from  the  *  Veterinary 
Review.' 

Conveyance, — ^There  are  two  ways  in  which  the  complaint  may  be  com- 
m^ujiicated  to  man.  One  is  by  the  direct  inoculation  of  the  specific  virus 
izi.t>o  a  crack  or  sore  place,  generally  on  the  hand  or  on  a  finger.  This  is 
most  apt  to  befall  a  person  engaged  in  milking  a  cow  with  the  eruption 
ULpon  the  teats,  but  sometimes  saliva  from  the  beast's  mouth  conveys  the 
coxitagion  to  a  veterinary  surgeon ;  and  a  butcher  is  said  to  have  taken  it 
b>y  holding  his  knife  between  his  lips  while  dressing  an  infected  carcass. 

The  other  way  is  by  drinking  the  milk  of  a  diseased  cow.     This  is  far 

cKx>ore  important,  not  only  because  it  concerns  children,  who  suffer  much 

Dcaore  than  adults,  but  also  because  it  is  very  likely  to  be  overlooked.     As 

*  o  the  characters  of  the  milk  which  is  yielded  by  cows  suffering  from  the 

-foot-and-mouth  disease,  there  have  been  some  discrepancies  of  statement. 

^?<3metimes  it  is  offensive  to  the  smell  and  the  taste,  and  it  may  even  be 

xKxJxed  with  blood  or  pus  in  considerable  quantity ;   but  this  seems  to  be 

ojoly  when  the  teats  are  severely  excoriated,  or  when  the  mammary  glands 

^Iiemselves  have  become  inflamed  as  the  result  of  retention.      In  other 

<^&8es  it  is  less  obviously  altered ;  but  is  apt  to  coagulate  when  boiled,  or 

^^'ven  at  a  much  lower  temperature,  forming  innumerable  little  flocculent 

^^aaases,  which  float  in  a  bluish  whey.     Sometimes  it  seems  to  have  a 

yellowish  tint,  and  when  examined  microscopically  displays  granular  cells 

lik.e  those  of  the  colostrum.     But  sometimes  it  is  said  to  have  a  perfectly 
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iMitural  appearcLDoe.  It  teema  generally  to  be  diminished  in  quantitr  br 
about  one  half.  Two  Genuan  veterinary  surgeons,  Hertwig  and  Jacob, 
auceeeded  in  infecting  themselves  eiperim  en  tally  by  drinking  the  mSk  of 
diaeaaed  cowa.  No  doubt,  however,  it  is  often  drunk  with  impunity,  ^^ 
only  by  adults,  but  even  by  children.  In  any  caae  boiling  may  be  a«auiBed 
to  render  It  innocuous. 

Coune, — ^The  incubation  of  the  "  foot-and-mouth  "  disease  in  tmux  is 
said  to  be  from  three  to  seven  days.  Slight  pyreria^  with  losa  of  ap^»etit?, 
in  followed  by  a  sensation  of  dryness  and  heat  in  the  mouth,  and  veai^ 
quickly  appear  on  the  inside  of  the  lips,  on  the  tongue,  and  somet 
upon  the  fauces  and  hard  palate.  They  reach  the  size  of  peas^  their  con- 
tents become  opaque  and  yellowish,  and  in  from  one  to  tJiree  days  they 
break,  forming  shallow,  dark  red  ulcers.  There  is  some  pain,  which  is 
increased  by  mastication,  swallowing,  or  talking.  The  lips  became  swollen, 
nnd  mucuK  and  saliva  are  poured  out  in  excess.  In  a  case  related  by  Mr 
Briscoe,  of  Chippenham,  in  the  *  Brit.  Med.  Joum.*  for  1872,  the  tongue 
awelled  until  it  protruded  more  than  two  inches  from  the  mouth,  and  it 
waa  so  finnly  wedged  between  the  teeth  that  for  thirty-aix  days  tbe  paiieot 
took  no  food  except  milk ;  there  was  great  dyspncea,  and  suffocati^iD 
appeared  at  one  time  imminent ;  sloughs  peeled  off  the  tongue,  and  the 
discharge  became  very  ftetid.  Such  a  condition,  however,  ia  altogether 
exceptional.     There  is  often  slight  diarrhoea  and  abdominal  pain. 

In  some  patients  an  eruption  appears  upon  the  fingers,  especially  roi 
the  nails.  It  consists  of  small  clear  vesicles,  which  pass  into  puatuli 
and  sometimes  run  together.  The  inflammation  very  seldom  causes  shed- 
ding  of  the  nails.  The  feet  are  seldom  affected,  but  sometimes  vesiclef 
have  been  observed  between  the  toes,  Mr  Amyot  (  *  Med.  Tinaea  and  Gai.,' 
1871)  mentioua  the  case  of  a  woman  in  whom  the  feet  *'  became  hot  nod 
coveted  with  painful  tubercles."  In  milkmaids  vesicles  have  been  observed 
on  the  breasts ;  and  in  the  case  of  a  clergyman  in  Germany,  who  caui 
the  disease  from  eating  butter  made  from  his  own  cows'  milk,  the  v 
appeared  on  the  face  as  well  as  in  the  mouth.  This  was  during  the  ept- 
200tao  prevalence  of  the  disease  in  1892. 

Diagnow, — The  fooi-imd-mouth  disease  seems  most  likely  to  be  mif- 
taken  for  herpes  or  aphthous  stomatitis.  It  is  not  impossible  that 
flamraation  of  the  mouth,  with  sore  throat  in  children,  may  be  a  mi 
common  result  of  infection  uy  diseaiied  milk  than  is  suspected.  A  doubt- 
ful case  might  he  cleared  up  by  inoculating  a  sheep. 

Propnmis, — ^The  duration   of   the   foot-and-mouth   disease    in    man  i» 
usually   from    ten  to   fourteen  days,   sometimes  not   more    than   a  wetl 
With  one  doubtful  exception  death  has  occurred  only  in  infants. 

The  trftiimrnt  re^piired  is  local  application  of  a  solution  of  l>orax  to 
ilM  mouth,  or  of  the  solid  nitrate  of  silver  to  any  painful  ulcers;  the 
eruption  on  the  Hngera  should  be  treated  with  lead  ointment,  and  pro- 
tected from  the  patients'  nails. 


ACTINOMYCOSIS 

"  £t  quontam  variant  xnorbi,  variabimus  artes ; 
Mille  mail  speciei,  mille  salatis  erunt." 

Oyid,  Rem.  Amor.,  v.  525. 

History — Discovery  of  the  infective  organism  in  animals  and  in  man — The 
botanical  position  of  Actinomyces — Clinical  characters  as  it  affects  the  lungs^ 
the  liver,  the  intestines,  and  the  skin — Treatment,  exteimal  and  internal. 

This  remarkable  disease  is  transferred  by  contagion  from  animals  to 
man;  but  its  effects  are  local  and  suppurative  rather  than  general  and 
toxic.  It  depends  on  the  presence  of  a  specific  vegetable  parasite,  but 
it  is  not  yet  certainly  determined  whether  it  is  a  fungus  or  a  bacterium. 
Its  effects  in  some  respects  approach  nearest  to  those  of  the  tubercle  i 
bacillus.  ' 

Actinomycosis  was  long  known  among  cattle  as  a  suppurative  inflamma- 
tion, usually  affecting  the  tongue  or  jaw,  occasionally  the  skin  or  the  limgs 
(cf.  Rivolta,  of  Pisa,  in  '  Virchow's  Archiv,'  1875,  vol.  Ixixviii,  p.  309).  It 
was  called  "  wooden-tongue  "  by  the  herdsmen, ''  scrofula  "  and  osteosarcoma 
by  veterinary  surgeons.  The  vegetable  parasite  which  gives  rise  to  it  was 
first  described  in  cattle  by  Bollinger  in  1877,  and  named  Actinomyces  (t.  e. 
ray-fungus),  from  the  striking  rosette-like  figure  it  often  presents. 

In  man  it  has  probably  been  often  mistaken  for  tuberculous  nodules, 
for  caseous  inflammation,  or  for  sarcomata,  in  the  liver  or  the  lungs. 

The  first  two  imdoubted  cases  were  published  by  Dr  James  Israel,  of 
Berlin,  in  1878;*  one  occurred  in  a  man  of  thirty-nine,  with  multiple 
abscesses  and  serous  inflammations,  and  the  other  in  a  man  of  thirty-six, 
with  a  submaxillary  abscess,  who  recovered.  In  both  the  characteristic 
nodules  and  the  ''  dub-shaped  or  pear-shaped  bodies,"  which  make  up  the 
rayed  rosette,  are  unmistakable  (pi.  i,  fig.  2 ;  iii,  fig.  5).  In  his  article 
he  published  notes  of  a  third  case  observed  by  Professor  von  Langenbeck 
at  Kiel  in  1845  of  vertebral  caries  in  a  man ;  and  the  drawings  then  made, 
and  reproduced  by  Israel  (pi.  iii,  fig.  9,  a  and  c),  prove  that  it  was  Actino- 
mycosis. In  1848  Lebert  had  made  drawings  of  the  same  fungus  from  a 
patient  of  Louis  in  Paris,  but  without  either  of  them  recognising  its  true 
nature.  Ponfick  first  recognised  these  Mycoses  to  be  the  Actinomyces  dis- 
covered in  cattle  by  Bollinger  ('  Die  Actinomycose  des  Menschen,'  1882). 

The  first  case  in  man  recognised  in  this  country  was  described  by  Dr 
Acland  in  the  '  Pathological  Transactions  '  for  1886  (pp.  545-6).     A  remark- 

•  •  Vircbow*i  Arcbiv,'  1878.  vol.  Ixxiv,  p.  16,  "Neue  Beobacbtungen  anf  dem  Gebiete 
der  Mykoeen  des  Menfcben/'  '  Klin.  Beitr.  znr  Kenntniss  der  Actinomycose  des  Menscben/ 
Berlin,  1886 ;  translated  in  abstract  for  tbe  New  Sydenham  Soc.  in  tbeir  vol.  on  '  Micro- 
parasites  in  Disease/  by  Dr  Hime,  of  Bradford,  1886.  In  Dr  Acland's  article  in  Allbntt's 
'  System  of  Medicine'  (vol.  ii,  p.  81)  is  given  a  full  historical  account  witb  copious  references. 


432 


ACTINOMYCES 


able  case  wa«  brought  before  the  Hunterian  Society  by  I>r  F,  C.  Ti 
(March,  1887).  Here  it  was  combined  with  true  tuberculous  disease, 
bably  of  independent  origin.  Numerous  specimen*  in  the  jttwg  and  tongue 
of  cattle  are  in  the  Museum  of  the  Royal  College  of  Surgeons  (Xo«^ 
2254,  6,  c,  *kc„  and  2274,  h.  «fec.). 

The  peculiarity  of  the  disease  is  that  each  intlaininaitory  nodul«  or 
abscess  has  in  its  centre  a  parasitic  fungous  growth,  which  Taries  from  the 
100th  to  the  10th  of  an  inch  in  diameter.  In  one  of  the  earlier  caaet 
obser^'ed  in  this  country  a  section  from  the  morbid  tissues  of  the  tonarue 
of  an  ox  was  shown  the  writer  by  Professor  Roy  at  the  Brown  Institute, 
The  large  size,  glittering  aspect,  globular  shape,  ujad  surrounding  mass  of 
radiating  club-shaped  structures  distinguished  the  organism  at  once  from 
any  known  morbid  product,  and  suggested  the  deposition  of  lime  wits  or 
some  other  crystalline  material.  This,  however,  is  not  the  case.*  It 
stains  well  with  eosin  or  with  magenta  and  picric  acid,  Actinomyces,  as  the 
fungus  was  named  by  the  botanist  Hartz  in  allusion  to  its  radiating  gonidia, 
seems  very  unlike  the  Schizomycetes  to  which  the  micrococci,  earoinK,  bio 
teria,  bacilli,  and  vibriones  of  anthrax,  glanders,  and  other  specific  conta- 
gious febrile  diseases  belong.  It  is  apparently  one  of  the  Hyphomycete«, 
the  group  to  which  moulds  like  PeniciUium  ^Uiumm  and  Mutor  bel nng ; 
and  the  centre  of  each  minute  yellowish  mxlule  consists  of  an  imi 
number  of  interlacing  threads  like  mycelium. 

If  this  view  of  its  botanical  position  is  correct,  actinomycosis  dO€8  not 
belong  to  the  same  groups  of  acute  febrile  infective  diseases  a«  iinthrAX  mxA 
glanders.  It  belongs  to  a  group  widely  represented  in  the  pathilogy  of  the 
lower  animals,  of  which  the  p^brint  of  silkworms  is  a  well*known  example. 
The  Saprolegnia,  which  causes  salmon  disease,  is  another,  GroW,  LtcL 
and  other  pathologists  have  produced  artificial  **  mycosis  *'  of  the  kidnefi 
and  other  viscera  in  the  rabbit  by  injection  of  thc^  spores  of  A^f/rr^i^fm, 
In  Favus  and  Ringworm,  as  in  Thrush,  the  parasite  is  a  fungus  ;  but.  owine 
to  its  not  penetrating  the  skin  or  mucous  membrane,  its  effects  are  onJf 
superficial.  It  is  possible  that  cases  may  hereafter  be  recognised  in  msii 
of  other  internal  diseases  due  to  invasion  of  parasitic  fungi,  and  therefore 
analogous  to  actinomycosis.! 

The  results  of  cultivation,  which  has  been  carried  out  by  CrookshsBk 
(1889),  by  Bostrom  (1890),  and  by  Wolff  and  Isnvel  (1891),  are  oppoeed  tn 
this  view  of  the  botanical  position  of  actinomyces.  Though  these  obserren 
differ  in  the  interpretation  of  some  points,  they  agree  that  the  club«  t^r 
pseudo^>nidia  are  not  to  be  found  in  artificial  cultivations,  and  that  tht 
threads  are  not  mycelium. 

Nevertheless  some  good  botanists,  both  French  and  German,  stiU 
Actinomyces  as  belonging  to  the  Mucedinw,  t' .  e,  b£  one  of  the  hypfco^ 
mycetea,  and  the  nflmc  Oof^pora  hovin  had  been  proposed  to  mark  thii 
position.  Whatever  place  be  ultimately  assigned  this  organlsmi  it  apfWin 
to  be  closely  related  to,  if  not  identical  with,  Chionyphe  Carteri^  iht  txiot 
of  the  disease  known  as  Mycftoma  or  Madura  foot     (See  a  paper  by  thf 

•  See  Isniori  oHglnal  ^Miper  aix>ve  quotCKl,  wliere  it  it  Kt^ited  tlmt  Di-  Frrti  Cofan,  wU* 
raeo^ited  the  fungUK,  nt  ^v^t  tlioitf^ht  tliem  to  be  fnt  ervatitli;  aUo  th«  dttcutslon  w%  V*f 
John  Hurk'v'ft  case  of  »0'CjiUril  '*  Aetiaomycoaia  of  the  Livw,"  'Med.-Cbir.  TraoaV  18^ 
ji,  135.  amr^  Proc.,*  N.  S.,  vol.  ii,  p.  20, 

♦  In  Dt  Pttlt4iur»  fatal  case  of  MycotU  mu€H>riaa  la  man,  the  fungus  invr, '  '  ijf 
thnnigh  the  inteitiiic«.  niul  led  to  abscefies  hi  the  Ititigi,  braini  and  oth>  ^ft 
*  Virchow't  Archlv/  vol.  cU,  with  t-efereuces  to  fuugi  lu  the  aiVpMtaget^  etc.,  p  o^y 
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late  Dr  Kanthack  in  the  '  Journal  of  Pathology  and  Bacteriology,'  1892,  p. 
140). 

The  striking  rosette-form  with  glittering  '"clubs"  is  often  absent  in 
the  human  subject.  What  is  then  charaoteristic  are  the  globules  of  waving 
tangled  threads  or  filaments.  These  are  well  shown  imstained  in  plate  ii 
of  Dr  W.  B.  Ransom's  paper  in  the  *  Med.-Chir.  Trans.'  (vol.  Ixxv,  p.  85), 
and  stained  in  plate  iii,  illustrating  the  same  case  of  Actinomycosis  of  the 
rectum  and  prostate.  In  the  same  volume,  beside  a  report  of  a  case  affect- 
ing the  c»ciun  and  liver  by  Dr  Ransom,  sen.,  there  is  also  one  by  Mr 
Anderson  of  the  disease  affecting  the  face  and  neck  (p^  103). 

The  diagnosis  depends  upon  the  discovery  of  the  characteristic  yellowish*  I 
brown  nodules  in  the  discharge  from  a  wound,  or  occasionally,  in  the  urine.  ' 

The  mode  of  invasion  of  Actinomycosis  is  unknown.  It  is  remarkable 
that  it  has  never  been  traced  to  direct  contagion  from  cattle ;  and  it  is  | 
possible  that  both  cattle  and  man  derive  it  from  some  vegetable  source,  ' 
and  that  it  is  introduced  through  carious  teeth,  or  directly  from  the 
mouth,  intestines,  or  bronchi.  Probably  barley  or  some  other  grass  is  the 
conveyer  of  the  microbe  to  the  mouth.  It  has  been  reproduced  in  animals 
by  inoculation  of  the  pure  cultiu'e. 

When  established  in  a  living  tissue,  each  mass  reproduces  itself;  and 
as  it  grows,  a  zone  forms  around  it  of  large  nucleated  cells.  They  are  sur- 
rounded by  leucocytes  (inflammatory  or  exudation  corpuscles),  and  these 
again,  in  the  larger  and  older  specimens,  by  a  capsule  of  spindle-cells  or 
fibrous  tissue.  The  inflammatory  nodules  thus  formed  coalesce  and 
gradually  become  large  tumours.  While  still  scattered  and  small,  in  the 
longs  they  closely  resemble  tubercles. 

Actinomyces  does  not  infect  the  blood,  lymph,  and  tissues  like  bacteria  | 
and  their  allies,  but  acts  as  a  local  irritant,  spreading  slowly,  and  limited 
in  its  action  to  the  tissues  and  organs  successively  affected. 

There  are  more  than  five  hundred  cases  (some  not  certainly  genuine*) 
now  recorded  of  this  disease  in  man.  Usually,  as  in  cattle,  it  affects  the 
mouth  and  jaw,  sometimes  the  bronchi  and  lungs,  or  the  intestines  and 
peritoneum,  and  sometimes  the  liver  only.  Two  specimens  of  the  last  group 
were  described  by  Mr  Shattock  ('  Path.  Trans.,'  1885),  one  of  them  an  old 
specimen  from  the  musemn  of  St  Thomas's  Hospital. 

The  fungus  differs  considerably  in  some  recorded  cases  in  man  from 
the  characters  described  in  cattle.  Whether  these  are  specific  differences,. 
or  depend  on  a  stage  of  development  or  some  other  modifying  cause,  remains 
to  be  seen.  (Compare  Dr  Acland's  figures,  '  Path.  Trans.,'  1886,  pi.  xzv, 
with  those  in  Dr  Barley's  case,  and  both  with  Israel's,  Ponfick's,  and 
Crookshank's  drawings.) 

The  disease  also  differs  as  it  affects  different  organs.  In  the  limg  it 
simulates  miliary  or  diffused  tubercle,  and  can  only  be  distinguished  by 
microscopical  examination.  In  the  liver  it  forms  large  spongy  "worm- 
eaten  "  yellowish  masses,  infiltrated  with  pus ;  and  may  be  mistaken  for  a 
tropical  abscess.  In  the  intestine  it  forms  tumours,  which  suppurate  and 
ulcerate,  and  simulates  typhlitis  or  carcinoma  of  the  colon,  or  of  the  rectum. 
In  the  skin,  as  described  by  Dr  Pringle  (*  Med.-Chir.  Trans.,'  1895),  it  forms 
tumours  like  sarcoma,  which  break  down  and  form  shallow  ulcers  with  clear 

*  One,  for  initance,  tabulated  by  Israel,  is  Mr  Treves's  "Case  of  Supposed  Actinomy- 
cosis" (as  he  rightly  called  it),  which  proved  to  be  large-celled  alveolar  sarcoma  ('Path. 
T^nt.,'  1884^  p.  856). 
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tenacious  secretion.  The  pus  of  actinomyces  is  often  viscid,  and  contaiw 
minute  brownish  granules,  which  are  very  characteristic  The  suppuration 
spreads  like  a  cancer,  irrespective  of  the  tissues  invaded. 

The  most  frequent  seat  of  Actinomyces  is  the  neck  and  head  (tongiM; 
jaw,  and  orbit),  next  the  abdomen,  next  the  lungs,  and  lastly,  the  skin. 

When  actinomycosis  runs  a  chronic  course,  there  is  little  supparstioa 
and  much  fibrous  degeneration,  so  that  it  may  simulate  cirrhosis  of  the 
lung. 

In  a  remarkable  case,  seen  by  the  writer  with  Dr  W.  B.  Ramom  of  Nottingham,  Uie 
patient,  a  strong  and  healthy  man  of  abont  fifty,  was  attacked  with  what  appetred  to  bi 
typhlitis,  followed  by  extensive  snppuration  in  the  subperitoneal  tissues,  and  at  Isit  by 
abscess  of  the  liver.  The  correct  diagnosis  was  made  by  Br  Ransom  disooyering  in  the  pn 
discharged  after  incision  minute  brown  granules,  just  yisible  to  the  naked  eye,  wUck 
collected  at  the  bottom  of  a  glass,  and  showed  the  characteristic  cluh>shaped  structum 
above  described  ('  Med.-Chir.  Trans./  1892,  vol.  Ixxv,  p.  68). 

When  the  tumours  or  abscesses  are  accessible  to  surgical  treatment, 
actinomycosis  may  be  cured  both  in  animals  and  in  man.  Hence  the  best 
prognosis  is  when  the  disease  affects  the  tongue,  jaws,  or  neck,  and  the 
worst  when  it  affects  the  limgs  or  the  liver. 

Iodide  of  potassiimi  given  in  full  doses  internally,  as  first  used  by 
Thomassen,  has  proved  an  effectual  remedy,  both  in  cattle  at  Chicago,  sal 
in  human  beings  (see  papers  by  Dr  W.  B.  Ransom  in  the  'Brit.  Med. 
Joum.,'  1894,  vol.  i,  p.  61,  and  June  27th,  1896). 
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St  tibi  noUa  sitim  finiret  copia  lymplie, 
Narraret  medicis. 

Hot.  Epiit,,  II,  ii,  146. 

Its  isolaied  position — Its  history  and  definition :  polyuria^  hydi-uria^  and  glyco- 
suria— Detection  of  glucose  in  the  urine :  the  cwpric^  potash^  fermentation^  and 
other  tests — QuantiiaHve  estimate  by  volumetric  and  other  methods — The 
amount,  specific  gravity,  and  other  characters  of  diabetic  urine — Glycosuria 
as  a  symptom — Artificial  glycosuria. 

Symptoms  and  course  of  diabetes — Complications :  phthisis — coma — acetoncemia — 
Modes  of  death  and  post-mortem  appearances — Nervous  system — Pancreas. 

Physiology  of  glycogenesis — Glycosuria  and  glycoscemia — Theories  of  diabetes — 
escape  of  sugar — over-formation  of  sugar — increased  glycogenetic  function  of 
the  liver — diminished  destruction  of  sugar — Nervous,  toxic,  and  pancreatic 
glycosuria — incompleie  conclusion. 

General  cetiology  of  diabetes — inheritance — distribution — age  and  sex. 

Prognosis,  course  and  duration. 

Treatment :  by  diet — by  drugs — treatment  of  complications. 

Hatd70  now  completed  the  first  series  of  diseases,  those  which  affect  the 
whole  body,  which  are  attended  bj  fever,  which  run  a  more  or  less  defined 
and  limited  course  and  are  infective,  or  in  many  cases  actually  contagious, 
the  most  convenient  arrangement  of  the  greater  number  of  the  remaining 
internal  maladies  to  which  mankind  is  liable  is  that  of  the  various  organs 
which  are  more  or  less  exclusively  the  seat  of  each  disorder. 

This  anatomical  arrangement,  like  every  other,  is  open  to  objection,  for 
''if  one  member  is  grieved  the  whole  body  suffers;"  and,  to  take  an  ex- 
ample, chronic  Bright's  disease  is  a  more  "general^'  disease  than  actino- 
mycosis.  So  Grout  and  Rickets  are  certainly  not  merely  diseases  of  the 
joints  or  bones,  and  yet  it  seems  undesirable  to  separate  the  one  from 
Rheumatism  or  the  other  from  MoUities  ossiimi.  A  pathological  arrange- 
ment is  only  possible  when  we  know  the  causes  and  nature  of  disturbed 
physiology  far  better  than  we  do  at  present ;  while  a  clinical  arrangement 
is  always  useful,  even  if  it  lyings  together  contrasts  no  less  than  resem- 
blances. Nothing  is  gained  by  classing  Rheumatism  with  infective  fevers 
before  we  know  its  true  pathology,  or  by  forming  an  a&tiological  group  of  i 
toxic  disorders,  and  including  in  it  plmnbism  and  delirium  tremens  and 
gout,  or  by  dealing  in  a  single  chapter  devoted  to  animal  parasites  with 
hydatid  oi  the  liver,  scabies  of  the  skin,  and  tertian  fever. 

Diabetes  is  a  ''general  disease"  which  has  no  local  seat,  which  is  cer- 
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tainly  not  a  disease  of  the  kidneys,  and  which  we  cannot  range  with  thou 
of  the  liver  or  the  nervous  system  any  more  than  with  febrile,  zymotic,  or 
bacterial  diseases.  If  we  were  compelled  to  classify  all  maladies,  as  CaUai 
and  Sauvages  did,  we  might  group  diabetes  under  "  Disorders  of  Nutritiott," 
with  Obesity  and  General  Atrophy,  or  under  "  Physiological  DitturbaooM^" 
with  Epilepsy  and  Jaundice.  But  at  present  Diabetes  stands  alone,  iti  ^ 
origin  and  nature  undiscovered,  and  its  relation  to  other  diseases  uncertain.  ^ 
We  therefore  place  it  by  itself  as  a  non-febrile  Greneral  Disease,  with  no  * 
ascertained  pathology  or  anatomy. 

Synonyms, — Diabetes  mellitus,  as  it  was  named  by  Willis — ^D.  anglicoa, 
because  described  by  an  English  physician — Saccharine  diabetes — ^Persistent 
glycosuria. — Fr,  Diab^te  8ucr6. — Germ.  Zuckerhamruhr. 

Definition, — ^A  condition  of  persistent  glycosuria,  due  to  excess  of  sugir 
in  the  blood,  and  accompanied  by  wasting,  thirst,  and  other  characteriido 
symptoms. 

History. — It  was  known  from  early  times  that  the  quantity  of  uriiM  ^ 
daily  passed  may  sometimes  be  greatly  increased,  without  preyiouB  excess  ^ 
in  drink  or  other  obvious  cause ;  and  the  Greeks  named  this  disorder  \ 
Diabetes.*  \ 

Polyuria  is  a  frequent  sign  of  the  most  chronic  form  of  Bright'a  disease, 
as  well  as  of  hydronephrosis,  cystic  degeneration,  and  probably  all  forms 
of  renal  atrophy.  But,  after  death  from  diabetes,  the  kidn^B  are  found  to 
be  healthy.  Although  renal  tissue  is  prone  to  compensatory  hypertrophy, 
this  is  never  a  primary  process ;  nor  do  we  ever  meet  with  "  a  morbid  ex- 
cess of  fimction;"  all  disease  is  impaired  function.  Polyuria  is,  with  few 
exceptions,  hydruria,  for  the  total  amounts  of  urea  and  saline  conatitaenti 
excreted  in  the  twenty-four  hours  are  very  rarely  increased,  and  are  some- 
times diminished.  It  is  not  increased  secretion  of  urine,  but  increased 
flow  of  water. 

In  the  latter  part  of  the  seventeenth  century  (1674)  the  anatomist^  Dr 
Thomas  Willis,  made  the  remarkable  observation  that  in  moat  cases  of  dia- 
betes (i.  e.  polyuria)  the  urine  contains  sugar.  The  distinction  he  made  be- 
tween diabetes  mellitus  and  diabetts  insipidus  is  no  longer  necessary,  for 
the  former  is  not  only  a  far  more  frequent  and  important  malady,  but  its 
clinical  and  pathological  characters  are  very  different.  It  therefore  may 
now  be  called  diabetes  without  qualification. 

It  was  early  observed  that  patients  affected  with  this  disorder  not  only 
are  continually  thirsty  and  hungry,  but  grow  thin,  weak,  and  dried  up,  in 
spite  of  all  they  eat  and  drink.  It  was  supposed  that  their  flesh  liquefied* 
and  so  ran  through  them;  and  we  shall  see  that  in  the  worst  cases  in 
all  probability  some  of  the  sugar  excreted  is  really  derived  from  the  tissues. 

The  abundance  of  the  urine  is  partly  the  physical  result  of  the  presence 
of  BUfi^&r  in  the  blood,  partly  it  has  an  independent  source  in  the  nervous 
system.     Hydruria  occurs  in  diabetes  insipidus  and  other  conditions,  but 

*  The  term  Diabetes  (Sia^rirrfQ,  a  siphon)  is  used  by  Aretnnt,  Qalen,  Alexander  of  Ti«IUi» 
and  Paulas  Mg'ineU,  bat  does  not  occur  in  the  writings  of  HippoeratM,  Celtnt,  or  Ciriiiii 
Aurelianus.  The  locus  clasaicus  is  in  the  treatise  of  Aretasot  on  chromcal  diseases  (lib.  ti» 
cap.  ii),  Oiavfia  rb  diafirirEut  irdOoc,  <c.  r.  X.  The  name  is  thof  explained : — "  Atqoo  hinc 
equidem  adfectum  diahetem  vocatnm  esse  arbitror,  perinde  ae  si  ctap^r^v,  u «.  sipkommm 
huDC  dixeris ;  quia  humor  in  corpore  non  remanet,  sed  homine,  tanqoam  canali  qsodaaoi.  ad 
efSaendum  ntitur." 
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f^cofturia  is  not  met  with  otherwise  except  as  a  temporary  effect  of  certain 
drugs,  to  be  discussed  hereafter. 

The  pathology  of  this  disease  is  still  obscure,  for  it  depends  on  a  dis- 
tubance  of  the  chemical  processes  called  metabolism,  the  scat  and  course 
qI  which  are  still  in  great  part  secret.  We  know,  however,  that  the  most 
Mwntial  symptom  is  the  passage  of  sugar  in  the  urine ;  we  know  that  this 
l^ljcosuria  depends  on  the  presence  ol  sugar  in  the  blood,  and  this  again 
vpoa  some  disturbance  in  the  changes  which  the  food  undergoes  after  diges- 
tk»  and  absorption.  It  is  not  a  disease  of  the  kidneys,  of  the  urine,  or  of 
the  blood,  but  is  a  derangement  of  the  chemical  labour  of  nutrition.  Its 
;    place  in  a  nosology  is  at  present  arbitrary. 

Glycosuria^* — Chemically,  diabetic  sugar  is  identical  with  grape-sugar  . 
vglycosty  also  known  as  dextrose,  from  the  fact  of  its  solution  turning  a  po-  , 
hrised  ray  of  light  which  passes  through  it  to  the  right  hand.     Fruit-sugar, 
frwiose  or  hevulose,  rotates  to  the  left,  while  cane-sugar  or  sucrose  and 
milk-Bugar  or  hidose  have  no  such  rotary  power.     When  taken  as  food, 
locrose  is  split  up  by  a  special  ferment  in  the  stomach  into  dextrose  and 
iBVulose,  and  lactose  into  dextrose  and  galactose.  Maltose^  the  sugar  formed 
IB  the  process  of  making  ale,  is  readily  converted  into  dextrose.     Ordinary 
itarch  or  granulose  yields  maltose  by  hydration  under  the  influence  of 
nHvaiy  or  pancreatic  digestion,  while  a  vegetable  starch  called  inulin, 
foand  in  the  dahlia  and  some  other  plants,  yields  Isevulose.     Lastly,  glyco- 
gen, the  animal  starch,  readily  becomes  dextrose  by  hydration. 

We  shall  'see  that  these  chemical  facts  find  a  practical  application  in  the 
treatment  of  diabetes. 

Tests  for  glycosuria. — There  are  several  chemical  processes  by  which  we 
caa  detect  the  presence  of  glycose  in  the  urine,  but  only  a  few  of  them  are 
med  in  practice. 

(1)  The  chief  of  these  is  the  copper  test,  which  may  be  applied  in  several 
ways ;  but  they  are  all  based  upon  the  fact  that  diabetic  sugar  or  glycose 
pOMCsses  the  property  of  rapidly  reducing  the  oxide  of  copper  to  a  suboxide 
at  the  temperature  of  212°  or  lower.  The  hydrated  oxide  of  copper  is 
blue,  and  liquids  containing  it  in  solution  have  a  deep  blue  colour ;  while 
the  hydrated  suboxide  is  orange-yellow,  so  that  there  is  no  difficulty  in 
seeing  whether  reduction  takes  place  or  not. 

Trommer's  method  consisted  in  adding  a  few  drops  of  solution  of  cupric 
sulphate  to  the  ludne,  and  then  an  excess  of  liquor  potas88&.  The  precipitate 
of  the  protoxide  first  thrown  down  is  redissolved  if  sugar  is  present,  and 
ionns  a  deep  blue  clear  solution,  from  which  on  heating  is  precipitated  the 
orange-yellow  and,  at  last,  brick-red  suboxide  of  copper.  Liquor  sodae  may 
be  used  instead  of  liquor  potass®. 

Barreswil  and  Fehling  introduced  the  method  of  keeping  the  copper  in 
solution  in  excess  of  potash  by  means  of  tartrate  of  potash  or  potassio- 
tartrate  of  soda  (soda  tartarata),  so  as  to  have  the  test-liquid  ready  for  uscf 

*  Oljeoraria,  i.  e,  the  presence  \n  the  urine  of  glycose  or  glucose  (from  yXvKvs,  sweet). 

t  The  following  it  Dr  Pavy't  modification  of  Fehling's  formula  : — 640  grains  of  nentral 
lartnte  ol  potass  and  1280  grains  of  caustic  potass  are  dissolved  in  ten  ounces  of  distilled 
water,  and  820  grains  of  sulphate  of  copper  are  dissolved  in  other  ten  ounces ;  the  cupric 
soli^  is  then  poured  into  that  of  the  potass  salt,  and  forms  a  clear  blue  liquid.  Dr 
ftfy  has  also  devised  an  ammoniated  cupric  solution  for  quantitative  analysis.  The 
pneipitatcd  suboxide  is  kept  in  solution  by  ammonia,  and  the  test  becomes  one  of  colour 

a4r. 
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On  adding  urine  to  a  rather  larger  amount  of  the  liquid  in  a  test-tube,  m 
change  is  observed  until  the  test-tube  is  heated  to  the  boiling-point  H 
sugar  is  present,  the  liquid  will  deposit  a  yellow,  orange,  or  red  precipitate 
of  the  hydrated  suboxide  of  copper. 

There  are  several  points  which  require  comment  in  the  application  d 
the  copper  test. 

It  is  said  that  if  the  solution  has  been  kept  for  some  time  exposed  ii  __ 
light,  it  may  undergo  a  slight  reduction  when  boiled.  In  a  hospital  ward,  ia  ^ 
assurance  practice,  or  wherever  the  excellent  rule  ia  followed  of  testing  ths  r  C 
urine  of  every  new  patient,  there  is  no  real  risk  of  this  fallacy,  particuluij  £ 
if  the  bottle  in  which  the  test  solution  is  kept  is  of  dark  glass ;  but  if  big  fj^ 
kept  in  the  light,  gradual  reduction  takes  place  even  at  an  ordinaiy  ton-  ^ 
perature.  £ 

The  late  Sir  William  Roberts  advised  heating  Fehling*8  solution  fint»     J 
and  then  adding  the  urine  gradually ;  for  in  the  production  of  the  deposit  ol 
the  suboxide  it  is  necessary  that  the  sugar  should  not  be  in  great  enm, 
since  imaltered  glycose  has  the  property  of  dissolving  the  suboxide  ol 
copper.     Hence,  if  urine  containing  a  large  proportion  ol  sugar  be  added  to 
the  copper  solution  in  considerable  quantity,  no  precipitate  will  result, 
but  merely  an  opaque  yellow  solution.     But  if  only  a  few  drops  of  the 
saccharine  urine  are  added,  a  deposit  is  produced  of  a  characteristic  orange- 
red  colour.     On  the  other  hand,  when  the  urine  containa  only  a  small  pio- 
portion  of  sugar,  it  must  be  added  in  larger  quantity.     Then,  as  soon  as  the 
boiling-point  is  reached,  the  liquid  changes  to  an  opaque  yellowish  green* 
and  a  bright  yellow  deposit  is  slowly  formed. 

Roberts  determined  the  exact  limits  of  the  copper  test,  and  found  thai 
one  tenth  of  a  grain  per  fluid  ounce  can  be  detected  with  certainty. 

It  is  well  known  that  many  substances  besides  sugar  are  capable  of 
reducing  the  oxide  of  copper ;  but  few  of  them  are  present  in  the  urine. 

One  is  chloroform,  and  hence  reduction  of  the  copper  solution  in  the 
case  of  a  patient  who  has  recently  undergone  an  operation  under  chlorofonn 
is  no  proof  of  glycosuria ;  the  drug  is,  however,  rapidly  eliminated  by  the 
lungs  as  well  as  the  kidneys.  The  same  effect  may  be  produced  in  the 
urine  of  patients  who  are  taking  chloral  hydrate  (Dr  Sherwin,  'Boeton 
Medical  Jomnial,'  November,  1886,  quoted  by  Johnson).  Leucin  acts  in  the 
same  way,  but  it  nevers  occurs  in  the  urine  except  in  cases  of  acute  yellav 
atrophy  of  the  liver. 

The  only  drug  frequently  taken  which  causes  a  reduction  of  Fehling's 
solution  is  salicylic  acid  and  its  compounds.  This  effect  is  not  oonstant^ 
but  frequent  enough  to  be  worth  remembering.  The  writer  discovered  it 
several  years  ago,  and  finds  it  the  rule  in  patients  who  are  taking  salicy- 
lates for  rheumatism.  The  reducing  agent  is  salicyluric  acid,  in  which  form 
salicyl  compoimds  are  partly  excreted  by  the  kidneys.  • 

According  to  Dr  Pavy,  the  orange  precipitate  sometimes  fails  to  be  pro- 
duced when  there  is  albumen  in  the  urine ;  but  as  a  rule  albuminous  urine 
containing  sugar  answers  perfectly  to  the  copper  test. 

Another  fallacy  in  the  detection  of  diabetes  may  be  due  to  excess  of 
lithate^  or  of  hreatinin  in  the  urine.  Either  of  these  normal  constituents 
of  urine  may,  if  in  sufficient  amount,  produce  a  slight  deposit  of  the  sub- 
oxide ;  more  often  there  is  only  discoloration  of  Fehling^s  Uquid.  • 

(2)  Although  the  copper  test  for  sugar  fulfils  all  practical  requirements 
in  accuracy  and  delicacy,  tViere  CLte  oV^zat  m^V^ck^^  ^1  d^^Ac^ti^  diabetei 
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lAdch  also  have  their  value.     One  is  Moore's,  or  the  potash  test.    It  consiBts 

in  boiling  one  or  two  drachms  of  the  urine  in  a  test-tube  with  half  its  bulk 

of  liquor  potaasse.     As  the  ebullition  goes  on,  the  liquid  becomes  darker, 

ptising  through  a  series  of  colours  like  those  of  different  kinds  of  sherry 

vine,  until  it  becomes  brown  if  the  sugar  is  abundant :  if  less  so  the  shade 

m  lighter.     The  colour  deepens  on  cooling,  and,  if  nitric  acid  be  added,  a 

£stinctive  odour  of  caramel  is  perceived.      This  test  is  not  a  very  delicate 

one;  it  does  not  succeed  with  urine  containing  less  than  a  grain  and  a  half 

or  two  grains  of  sugar  in  the  ounce.      Moreover  most  high-coloured  urines 

become  somewhat  darker  when  boiled  with  liquor  potasssd;   and  if  the 

potash  solution  contains  lead,  albuminous  urine  may  give  a  dark  porter- 

kown  colour,  which  might  be  mistaken  for  that  which  sugar  produces. 

(3)  Another  reduction  test  was  introduced   by  Braun,   and  strongly 

idrocated  by  the  late  Sir  George  Johnson.      Liquor  potassse  and  a  solu- 

tkm  of  picric  (icid  (carbazotic  acid  or  trinitro-phenol)  are  added  to  the 

vine.    Heat  is   then   applied,    and  when   the   boiling-point  is   reached, 

tbe  picric  acid  is  tmmed  into  the  deep  claret-red  picramic  acid.      Half 

tlie  quantity  of  solution  of  potash  should  be  added  to  the  urine,   and 

ialf  a  drachm  ot  saturated  solution  of  picric  acid  added  to  this.      The 

reaction  is  produced  by  kreatinin  as  well  as  glycose ;  but  its  chief  practical 

drawback   is  that  the  change   of  colour   is   not   nearly   as   plain   as   in 

Moore's  test ;  still  less  in  that  by  copper.     The  addition  of  caustic  potash 

to  a  mixture  of  urine  and  picric  acid  always  deepens  the  colour;   when 

lieated  the  tint  beccMnee  still  darker,  and  it  is  far  from  easy  to  distinguish 

between  this  normal  reaction  and  the  production  of  a  somewhat  darker 

and  redder  tint,  with  or  without  turbidity,  when  a  small  amount  of  sugar 

is  present. 

(4)  Of  other  tests  for  glycose,  that  which  depends  on  the  reduction  of  , 
Insmuth  by  carbonate  of  soda  and  heat  (Bottger's  test)  was  formerly  much 
used  in  Germany.     Like  the  cupric  and  picric  tests,  this  depends  on  de- 
oxidation,  and  therefore  is  liable  to  the  same  fallacy,  that  any  other  re- 
ducing agent  than  glycose  may  produce  the  same  effect. 

(5)  The  earliest  chemical  test  was  devised  by  Cruikshank,  and  pub- 
lished in  Rollo's  *  Treatise  on  Diabetes,'  1798.  It  consisted  in  converting 
the  dextrose  into  oxalic  acid  by  the  oxidising  action  of  nitric  acid. 

(6)  Another  test,  Mulder^s,  has  been  recently  advocated  by  Dr  George 
Oliver.  A  solution  of  indigo-carmine,  with  enough  carbonate  of  soda  to 
make  it  alkaline,  is  boiled,  while  a  drop  or  two  of  saccharine  urine  is 
added,  and  after  a  few  seconds  kept  hot,  but  without  boiling,  by  raising  it 
above  the  flame  for  one  minute.  The  blue  colour  of  the  solution  will 
become  violet,  red,  and  finally  pale  yellow.  On  shaking  the  test-tube 
the  blue  colour  returns. 

(7)  The  fermentation  test  was  first  applied  by  Dobson,  of  Liverpool,  in 
1779,  who  thus  showed  the  true  chemical  nature  of  the  "  honey  iu4ne  "  of 
Aylow,  the  sweet  urine  of  Willis.  A  small  quantity  of  yeast,  which  must 
be  first  thoroughly  washed,  so  as  to  remove  any  adhering  starch  or  sugar. 
ii  added  to  the  urine,  and  this  is  set  aside  in  a  warm  place  with  a  control 
glass.  When  sugar  is  present,  it  is  gradually  decomposed  into  alcohol  and 
carbon  dioxide.  The  latter,  if  found  in  any  quantity,  is  given  off  as  a  gas, 
and  may  be  readily  collected.  For  this  purpose  all  that  is  needed  is  that 
the  urine  should  be  made  to  fill  a  test-tube,  and  that  this  should  be  then 
inTerted  in  a  saucer,  and  kept  in  position  by  a  clamp.     After  some  hours 
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it  will  be  found  that  the  liquid  has  receded  from  the  upper  or  closed  end 
of  the  tube,  in  consequence  of  the  accumulation  of  carbonic  acid  gsi 
Ethylic  alcohol  is  also  produced  by  the  same  vinous  fermentation.  The 
great  advantage  of  the  fermentation  test  is  that  it  proves,  not  the  preieiMi 
of  a  reducing  agent,  which  may  perhaps  not  be  sugar,  but  the  presence  of* 
fermentable  carbo-hydrate,  which  yields  carbonic  anhydride,  and  can  be 
nothing  but  sugar. 

(8)  The  determination  of  the  presence  and  the  amount  of  grape-sugar  ia 
urine  by  the  polariseope  is  scientifically  interesting  and  also  exact;  i( 
depends  on  the  property  which  a  solution  of  glycose  possesses  of  rotating  tlie 
polarised  ray  of  light  to  the  right,  whence  its  name  dextrose.  No  other 
substance  at  all  likely  to  be  in  the  urine  has  this  dextrogyrate  property. 

(9)  An  elegant  test,  due  to  von  Jaksch,  has  been  much  used  in  oor 
wards  of  late — ^the  production  of  crystals  of  phenyl-glycosazont.  Two  * 
grains  of  hydrochlorate  of  phenyl-hydrazine  are  added  to  three  of  acetate 
of  soda,  and  dissolved  in  about  three  drachms  of  urine,  aided  by  warmth 
or  dilution  with  distilled  water  if  needful.  It  is  then  kept  boiling  for 
half  an  hour  in  a  water-bath,  and  on  cooling  in  cold  water  a  yellow  pre- 
cipitate falls,  which  under  the  microscope  consists  of  radiating  needles. 

Quantitative  analysis, — Bj  the  employment  of  any  of  these  teste  it  it 
easy  to  determine  whether  a  patient  is  or  is  not  suffering  from  glycosurit. 
The  copper  test  is  the  most  used  and  the  most  useful,  with  that  of  fermen- 
tation in  case  of  doubt. 

For  prognosis  and  treatment  it  is  desirable  to  obtain  an  estimate  of  the 
total  amount  of  sugar  which  is  excreted  by  the  kidneys  in  the  twenty-four 
hours.  With  this  object  in  view,  all  the  urine  which  the  patient  paaaei  in 
twenty-four  hours  must  be  carefully  collected  and  measured,  for  the  amoont 
of  sugar  present  is  by  no  means  uniform  throughout  the  day.  It  is  there- 
fore from  the  mixed  twenty-four  hours'  urine  collected  in  a  single  veeed 
that  a  sample  must  be  taken  for  analysis. 

There  are  two  or  three  methods  by  which  the  amount  of  sugar  present 
in  a  certain  quantity  of  urine  can  be  accurately  determined. 

(1)  One  consists  in  ascertaining  how  many  minims  of  urine  are  required 
to  reduce  the  whole  of  the  oxide  of  copper  in  100  minims  of  Fehling's  or 
Pav/s  copper  solution. 

*  The  Bolation  is  first  measured  by  a  pipette  into  a  porcelain  capsule.  Into  it  is  then 
dropped  a  fragment  of  caostic  potass,  of  about  twice  tbe  size  of  a  pea,  this  haring  the 
effect  of  causing  the  reduced  oxide  afterwards  to  fall  in  a  dense  form,  so  tbat  the  colou 
of  the  remaining  liquid  can  be  more  readily  observed.  The  capsule  is  next  heated  bj  a 
spirit  lamp  untU  it  boils  steadily ;  a  burette  graduated  to  bold  100  minims,  with  sub- 
divisions, is  in  the  meanwhile  charged  with  the  urine,  and  this  is  now  allowed  to  flow  drop 
by  drop  into  the  boiling  copper  solution,  which  is  kept  constantly  stirred  with  a  glass  rod. 
If  sugar  be  present,  the  yellow  or  red  oxide  of  copper  gradually  appears  in  greater  quantity, 
but  as  soon  as  it  is  formed  it  settles,  leaving  the  liquid  still  blue.  At  length,  however,  tU< 
blue  colour  is  entirely  removed ;  then  the  operation  is  suspended,  and  a  glance  at  the 
burette  shows  how  much  urine  has  been  used.  The  copper  solution  is  of  such  a  strengUi 
that  exactly  half  a  grain  of  sugar  is  required  to  decolourize  100  minims  of  it,  ao  thai 
there  is  half  a  grain  of  sugar  in  tbe  quantity  of  urine  that  has  been  dropped  from  Um 
burette.  It  is  then  easy  to  calculate  the  amount  of  sugar  that  must  be  contained  in  each 
ounce  of  urine  or  in  the  whole  amount  excreted  daily.  In  his  book  on  diabetes  Dr  Pavj 
gives  a  table  by  which  the  trouble  of  making  this  calculation  may  be  saved.  The  proc«M 
takes  a  very  short  time,  and  after  a  few  trials  any  one  can  learn  to  do  it  with  anfBcicnl 
accuracv.  If  t^e  urine  be  highly  charged  with  sugar,  it  is  advisable  to  dilute  it  with  from 
two  to  four  parts  of  healthy  urine  or  of  water  before  employing  it  for  analysis,  of  coarai 
making  the  necessary  correction  afterwards. 
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An  ammoniated  cupric  solution  may  also  be  conveniently  used  for  volu- 
metric  analysis  ('  Lancet/  March  4th,  1884),  and  the  results  are,  for  com- 
parison, very  accurate,  although  there  is  some  reason  to  believe  that  the 
presence  of  ammonia  may  somewhat  alter  the  reducing  power  of  a  solution 
of  glycose. 

(2)  Another  plan  is  to  ferment  the  urine  with  a  little  yeast,  and  next 
day  to  take  its  specific  gravity  and  to  compare  it  with  that  of  the  same 
urine  in  its  unfermented  state.  For  each  grain  of  sugar  per  fluid  ounce, 
one  degree  of  density  is  lost  by  the  process  of  fermentation.  Roberts  says 
that  this  method  yields  nearly  accurate  results,  and  its  performance  requires 
no  technical  skill;  the  only  objection  is  that  the  result  is  obtained  only 
after  the  lapse  of  twenty-four  hours. 

(3)  The  picric  acid  test  has  been  used  for  a  quantitative  purpose  by 
comparing  the  tint  obtained  with  a  standard  solution  made  of  a  definite 
colour  by  mixing  liquor  ferri  perchloridi  with  acetic  acid  and  ammonia. 

(4)  An  accurate  and  convenient  quantitative  test  of  grape-sugar  in 
solution  is  the  polariseopCy  or  saccharometer,  as  it  is  called  when  so  adapted 
in  commerce,  for  estimating  it  in  large  quantity.  The  only  clinical  draw- 
backy  beside  the  expense  of  the  apparatus,  is  the  presence  of  albimien  or  of 
oxybutyric  acid,  which  are  laevogyrate,  and  might  slightly  diminish  the 
amount  of  rotation  due  to  the  sugar.  Lnvulose  is  not  known  to  appear  in 
the  urine. 

The  amount  of  iugar  contained  in  the  urine  in  diabetes  varies  from 
the  smallest  trace  up  to  forty-eight  grains  in  the  ounce,  and  the  total 
quantity  of  sugar  excreted  daily  shows  of  course  corresponding  variations.  , 
Dr  Pavy  believes  that  this  proportion  is  never  exceeded,  and  that  when  it  ' 
has  been  reached,  any  further  increase  in  the  quantity  of  sugar  excreted  ' 
leads  at  once  to  an  augmented  flow  of  urine. 

Quantity  of  urine. — ^A  diabetic  patient,  instead  of  passing  two  or  three 
pints  of  urine  in  the  twenty-four  hours,  or  less,  often  passes  as  much  as 
fifteen;  and  Dr  Pavy  has  himself  seen  a  case  in  which  thirty-two  pints 
were  collected  and  measured  in  one  day.  Much  larger  quantities  are  re- 
corded, some  almost  incredible. 

Specific  gravity^  dec — Since  syrup  is  heavier  than  healthy  urine,  so 
in  diabetes  the  specific  gravity  of  the  urine  is  almost  always  higher 
than  normal.  Instead  of  being  1015  and  1022,  or  lower,  it  is  from  1028 
to  1040  or  more,  but  seldom  rises  to  1050.  Occasionally,  however,  we 
meet  with  glycose  in  urine  of  low  specific  gravity.  In  ordinary  cases  the 
urinometer  gives  a  rough  estimate  of  the  quantity  of  sugar  it  contains; 
but  the  relations  are  not  constant.  If,  however,  a  diabetic  patient's  urine 
is  diminishing  in  quantity  and  also  in  specific  gravity,  we  may  be  sure  that 
the  amount  of  sugar  is  also  diminishing. 

Diabetic  urine  is  generally  pale,  and  the  more  so  the  greater  the  quan- 
tity that  is  passed.  In  some  cases  it  looks  as  clear  and  colourless  as 
water,  but  after  standing  it  is  apt  to  become  opalescent  from  the  presence  | 
of  torula.  It  deposits  no  urates  after  it  has  cooled.  Dr  Prout  used  to  ask  * 
bis  diabetic  patients  how  long  it  was  since  the  urine  would  become  thick 
on  cooling;  and  if  such  turbidity  of  the  urine  had  previously  been  fre- 
quently observed,  he  dated  the  commencement  of  the  diabetes  from  the 
time  when  it  ceased  to  occur.  As  diabetic  urine  dries,  it  leaves  a  white 
crystalline  deposit. 

Urine  containing  sugar  has  a  peculiar  odour,  which  was  compared  by 
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Dr  Prout  to  tEat  of  sweet  hay  or  milk,  by  Sir  Thomaa  Watcou  to  the  amell 
of  an  apple-loft*  The  Torula  cerevUm,  or  yeast  plant,  forux&  in  diabetic 
urine  when  it  ia  left  freely  exposed  to  the  air  in  a  warm  place ;  and  the 
Bporuleg  of  this  fungus  may  be  readily  detected  with  the  microscope. 

Diabetic  urine  undergoes  ammoniacal  decomposition  more  quickly  than 
that  of  health.  Urea  is  not  really  deficient  in  the  twenty-four  hourt, 
thougrh  leas  than  normal  is  foimd  in  any  given  specimen. 

When  a  patient  suffering  from  diabetes  is  attacked  by  any  inteiearr»t 
febrile  disease,  the  urine  often,  but  not  always*  becomes  for  the  time 
from  sugar*  This  is  a  point  of  theoretical  interest,  as  tending  to  the  ' 
that  the  disease  depends  upon  a  perversion  of  the  glycogenic  function  ol  the 
liver;  for  it  has  been  shown  that  when  fever  arises  in  healthy  subjecU 
glycogen  disappears  from  the  liver. 

Glycosuria  ivithout  diabetes. — If  we  make  it  a  rule  to  examine  the  urine 
of  every  patient  for  sugar  as  well  as  for  albumen,  we  seldom  come  unex- 
pectedly on  a  case  of  diabetes,  but  we  not  infrequently  find  slight  reduction 
of  copper  in  otheni'ise  normal  urine,  and  in  persons  free  from  sym* 
ptoms  of  diabetes.  In  most  cases  this  is  due  to  one  of  the  eatties 
above  described  as  fallacies  (p.  438),  but  occasionally  glycooe  ii 
dfmbtedly  present,  though  in  small  amount.  Minute  quantities 
normally  in  blood-serum,  and  from  its  crystalline  character  and  di^usibili^ 
one  would  expect  it  to  appear  in  minute  quantities  in  normal  urine :  wnii 
authorities  deny  its  presence  even  in  traces ;  but  Briicke  and  Bence  Jones 
long  ago  asserted  its  presence,  and  Pavy  has  brought  positive  evidence  to 
the  same  effect  (*  Croonian  Lectures/  1894,  p,  10).  Hence  *'  physiological 
glycosuria  "  has  been  supposed  to  exist,  like  physiological  albutninuria.  It 
has  also  been  asserted  that  **  dietetic  glycosuria "  can  be  produced  by 
eating  too  much  sugar ;  and  '*  dyspeptic  glycosuria  '*  has  often  beeo  de- 
scribed, chiefly  in  govity  persons  at  or  beyond  middle  life.  This  wat 
taught  by  Sir  Henry  Marsh  and  by  Graves,  by  Trousseau,  who  called  i 
form  of  occasional  glycosuria  glyconurie  alternante  chej  /«  ffautteux^  and 
by  many  other  physicians. 

But  at  present  it  is  safest  (as  in  the  case  of  albumen)  to  regard  the 

!  presence  in  the  urine  of  sugar,  if  in  quantities  appreciable  by  the  cupric 

test  without  concentrution  or  extraction,  as  pathological ;  indeed,  excluding 

the  fallacies  produced   by  excess  of  creatinin   and   otherwise,   which  sre 

mentioned  above»  the  conclusion  is  accurate. 

If  small  quantities  of  sugar  sometimes  appear,  and  vanish  again  undtr 
dietetic  treatment,  it  is  not  unlikely  that  these  are  incipient  cases,  which 
will  develop  into  the  slighter  forms  of  diabetes  often  met  with  in  persons 
who  are  past  middle  life. 

However  this  may  be,  there  are  no  other  diseases  than  diabetea  which 
produce  glycosuria,  as  albuminuria  is  produced  by  cardiac  legions,  ffvifri, 
and  the  other  morbid  conditions  to  be  enumerated  in  the  chapter  on  Bright^ 
disease.  The  only  partial  and  occasional  exceptions  to  this  are — (I»  leal- 
pOFary  glycosuria  from  inhalation  of  chloroform  and  ether,  probably  due 
to  the  presence  of  glyconuric  acid  :  (2)  '*  cyanotic  "  glycosuria  after  ptroi- 
ysms  of  whooping-cough,  asthma,  or  epilepsy ;  (3)  during  pregnancy ;  (4) 
after  injuries  to  the  head.  The  last  group  is  of  great  physiolocyical  inten?ft, 
as  we  shall  presently  find  (p.  456);  but,  like  the  *' artificial  diabelet- 
which  it  resembles,  the  glycosuria  is  only  temporary.  Traces  of  nugir 
have  sometimes  been  recorded  in  cases  of  fever  end  of  dyspepsia,  but  the? 
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are  transitory,  and  perhaps  the  reduction  observed  has  not  been  always  due  | 
to  gljcose.     (5)  Poisoning  by  curare  produces  glycosuria  in  animals.  ) 

In  another  class  of  cases  the  ordinary  symptoms  of  diabetes  are  absent, 
although  the  presence  of  sugar  in  the  urine  is  persistent.  But  there  is  no 
definite  boundary  line  between  such  cases  and  those  in  which  the  most 
marked  symptoms  are  present ;  indeed,  the  same  patient  may  come  in  turn 
under  each  category. 

The  distinction,  therefore,  between  mild  and  severe  cases  of  diabetes, 
based  on  the  presence  or  absence  of  symptoms,  is  not  to  be  regarded  as  a 
natural  or  safe  division ;  for,  as  a  German  writer  who  adopts  it  remarks, 
"  fatal  complications  are  not  rare  in  slight  cases."  The  same  treatment  is 
beneficial  in  both  kinds  of  cases,  and  the  same  name  should  be  given  to 
both ;  in  fact,  persistent  glycosuria  is  diabetes. 

Symptoms, — ^The  early  signs  of  well-marked  diabetes  are  as  follows :  — 
A  man  finds  that  his  strength  is  failing  him,  he  knows  not  why.  His 
appetite  is  excellent,  yet  he  loses  flesh  as  well  as  muscular  power.  Soon  he 
notices  that  he  passes  an  unusually  large  quantity  of  water,  and  that  he 
is  always  thirsty.     His  urine  is  tested,  and  it  is  found  to  contain  sugar. 

It  is  remarkable  how  well  marked  the  symptoms  often  are  from  the 
beginning.  Not  unfrequently  the  patient  can  fix  the  beginning  of  the 
disorder  to  a  single  week.  A  gradual  insidious  onset  is  the  exception  with.' 
patients  under  sixty,  and  it  is  only  in  the  latter  half  of  life  that  we  come 
aooidentally  upon  diabetes. 

The  muscular  weakness  is  often  extreme,  and  is  by  no  means  a  mere 
result  of  the  wasting  of  the  muscles  which  generally  accompanies  the 
disease.  In  a  series  of  experiments  which  Dr  Pavy  made  with  various 
kinds  of  diet  on  a  man  affected  with  diabetes,  he  found  that,  as  soon 
as  the  patient  was  allowed  food  which  increased  the  quantity  of  sugar 
in  the  urine,  he  complained  that  he  had  no  life  or  energy  in  him. 
Another  patient  when  admitted  was  so  weak  that  he  could  not  stand  alone ; 
after  about  three  weeks  under  treatment  he  had  regained  strength,  so  that 
he  ran  to  the  end  of  the  ward  and  back  to  show  what  he  could  do. 

Loss  of  virility  is  a  frequent  effect  of  the  disease,  and  in  women  the 
suppression  of  the  catamenia. 

Thirst  is  another  of  the  earliest  and  most  persistent  symptoms  of 
diabetes.  The  patient  generally  drinks  from  eight  to  twelve  pints  a  day» 
but  sometimes  as  much  as  twenty-five  or  more.  Yet  even  this  does  not 
satisfy  the  craving.  The  mouth  and  fauces  are  also  the  seat  of  a  sensation 
of  dryness,  which  caitees  great  discomfort.  Dr  Pavy  says  that  the  way  in 
which  the  patient  keeps  rolling  the  tongue  about  in  the  mouth,  and  the  | 
sound  which  it  produces  by  sticking  to  the  palate  from  time  to  time,  may  ' 
be  recognised  as  signs  of  the  disease.  The  tonguo  after  a  time  becomes 
"  raw,"  red,  and  unnaturally  clean,  and  sometimes  it  is  fissured.  Occasion- 
ally a  sensation  is  experienced  of  a  sweet  taste  in  the  mouth. 

Increased  appetite  for  solid  food  is  not  so  constant  a  symptom  as 
thirst,  and  in  the  later  stages  of  diabetes  there  may  be  a  loathing  of  all 
kinds  of  food.  The  teeth  generally  become  carious,  and  the  gums  swollen, 
loose,  and  inclined  to  bleed.  Occasionally  vomiting  and  symptoms  of 
dyspepsia  are  present,  but,  as  a  rule,  the  digestive  powers  of  persons 
suffering  from  diabetes  are  remarkably  good. 

Owing  to  the  large  amount  of  nitrogenous  food  taken,  urea  is  formed 
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in  abundance*  It  was  formerly  supposed  tliat  the  urine  of  diabetic  p&tienti 
contains  much  less  urea  than  in  health ;  but  it  has  been  shown  that  this 
was  a  mistake,  for  although  each  fluid  ounce  is  poor  in  urea,  there  are  i<» 
many  ounces  passed  that  the  total  amount  of  urea  voided  in  the  twenty- 
four  hours  is  as  great  as,  and  often  greater  than  in  health.  We  shaH 
presently  Bee  that,  at  least  in  some  cases  of  diabetes,  a  part  of  the  sugar  tt 
formed  from  the  proteids  of  the  food,  or  rather  from  the  peptones  into 
which  they  pass  before  they  are  absorbed  ;  and  these  peptones  split  up  so  as 
to  produce  two  series  of  substances,  of  which  the  one  has  its  final  term  in 
sugar  and  the  other  in  urea,  A  part  of  the  urea  excreted  is  no  doubt 
derived  from  food,  but  from  the  nitrogenous  tissues;  but  Dr  DickinsOT 
found  that  in  at  least  one  case  of  undoubted  diabetes,  although  the  actual 
daily  quantities  of  urea  and  sugar  varied  greatly,  yet  the  proportion  of 
surplus  urea  to  sugar  was  almost  constantly  as  1  to  6*1.  Dr  Ringer  mmj 
years  ago  arrived  at  the  conclusion  that  during  abstinence,  or  under  a  non- 
nitrogenous  diet,  the  average  amount  of  urea  and  that  of  sugar  excreted 
(whether  by  different  patients  or  by  the  same  patient  at  different  timei) 
had  a  constant  ratio  of  about  1  to  2. 

The  daily  amount  of  uri<;  (lithic)  acid  which  is  excreted  by  diabetic 
patients  does  not  appear  to  be  LncreaBed  under  an  animal  diet. 

Dr  Ringer  found  that  in  diabetes  the  ingestion  of  «on-nitragenous  food 
was  followed  by  a  marked  increase  of  urea,  as  well  as  of  sugar  in  the  urlnt. 

The  bowels  are  usually  constipated  in  diabetes,  the  faeces  being  dry  and 
hard.  But  diarrhoea  sometiuaes  occurs,  and  it  may  lead  to  a  state  of  pros- 
tration which  is  the  immediate  cause  of  death. 

Diabetic  patients  often  complain  of  chilliness ;  the  Umperaiurc  of  the 
body  is  as  a  rule  lowered,  bearing  some  proportion  to  the  severity  of  the 
disease*  In  one  very  severe  case  recorded  by  Dr  Dickinson  it  varied  fpoDi 
93*6°  to  94*8°,  and  when  fatal  pneumonia  set  in,  the  thermometer  only 
rose  to  97'8°.  In  another  case  the  same  disease  was  attended  with  a  tem- 
perature of  103*2^,  We  shall  presently  see  that  in  many  cases  the  Ap- 
proach of  death  is  preceded  by  a  fall  of  temperature. 

The  shin  is  usually  dry  and  harsh.  The  cuticle  of  the  palm  feels  hard, 
and  the  furrows  have  a  peculiar  white  appearance.  As  a  rule  therf  it 
no  sensible  pierspiration  through  the  whole  course  of  the  diseaie,  fcwt 
occasionally  profuse  sweats  occur.  The  fact  that  the  subcutaneous  tiiwue 
sometimes  becomes  cadematous  may  be  the  result  of  ansemia,  but  wh^o 
it  ooours,  th©  presence  of  albumen  in  the  urine  should  be  sought  for. 

One  of  the  most  marked  symptoms  of  advanced  diabetes  is  rmnciaii^n. 
The  features  acquire  a  peculiar  drawn,  pinched  look,  by  which  the  dketoft 
may  often  be  recognised » 

On  the  other  hand,  many  diabetics  are  fat,  with  smooth  skin  aud  pin)^ 
faces»  in  striking  contrast  with  the  wasted  and  haggard  aspect  of  th^ 
severer  form  and  the  latter  stages  of  the  disease.  Roberts  says  that  one  aX 
his  patients  weighed  more  than  fifteen  stone  when  he  had  been  paisinc; 
twelve  pints  of  highly  saccharine  urine  for  some  months,  and  that  oik'  of 
Front's  patients  weighed  twenty-three  stone. 

The  patient's  breath  has  a  peculiar  street  smell.  Dr  Dickinson  sap  tliit 
this  is  connected  with  a  constipated  state  of  the  bowels,  and  often  precede* 
the  near  approach  of  fatal  coma.* 

•  Thf  lst«  Df  B.  G.  IlshiQ^on,  wUea  he  came  down  to  Quj'«  HospiUl  tu  tiJce  'o 
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The  knee-jerk  is  not  unfrequently  absent  in  diabetics,  and  this  may 
L  tMor  without  other  signs  of  peripheral  neuritis ;  but  occasionally  we  see 
I  fiftdket  of  amesthesia,  neuralgia,  loss  of  power  and  trophic  changes  in  the 
I  iUdi  and  nails.  These  symptoms  most  often  affect  the  lower  limbs,  but  in  j 
§  i  patient  under  the  writer's  care  (Philip  Ward,  No.  29,  August,  1899); 
te  anns  were  also  affected,  and  on  the  right  hand  the  nails  were  deformed 
lil  whitlows  appeared. 

So<ni  after  the  invention  of  the  ophthalmoscope,  '^ patches"  in  the 
iBihis  of  the  eye  were  recognised  as  pointing  to  something  wrong  with  the 
foe^  and  th^  have  now  been  recognised  in  diabetes  as  due  to  retinitis  not 
*  alike  that  of  Bright's  disease,  or  to  retinal  haemorrhages. 

Latency, — ^It  is  very  rare  for  sugar  to  be  discovered  in  the  urine  of 
lOiDiis  who  believe  themselves  to  be  perfectly  well. 

Of  this  Bence  Jones  met  with  an  instance.  A  gentleman  noticed  some  little  white 
lito  in  his  urine,  and  consequently  had  it  tested.  They  proved  to  consist  of  epithelium 
ffi^  the  bladder,  but  there  was  sugar  in  the  urine,  and  this  continued  to  be  the  case  when- 
Hff  it  was  examined  afterwards.    He  was  a  stout  man,  and  remained  in  good  health. 

Another  case,  mentioned  by  Griesinger,  is  that  of  a  medical  student  whose  urine  was  1 
MSthirine  during  the  whole  of  one  winter,  while  he  was  living  in  a  moist  and  foggy  locality  | 
!■  Switaerland.  He  had  no  other  symptom  of  diabetes,  and  both  before  and  afterwards  the  / 
BIBS  was  often  tested  and  found  normal.  [ 

Mild  and  severe  cases, — ^Most  of  our  cases  of  diabetes  belong  to  one 
or  other  of  these  two  categories,  although  there  are  many  others  of  inter-^ 
mediate  severity.  Apparently  mild  cases  may  after  months  or  yeara 
become  severe,  and  develop  one  of  the  complications  to  be  presently 
dMcribed;  and,  on  the  other  hand,  patients  suffering  from  diabetic  sym- 
ptoms in  their  most  marked  form  may,  under  judicious  treatment,  lose 
BOit  of  them,  and  remain  for  years  in  a  state  of  comfort.  There  is  na 
rmqh  to  suppose  that  the  two  forms  have  a  different  pathology;  and 
i(  ii  most  undesirable  to  separate  the  more  favourable  from  the  more 
■rioQB  cases  of  what  is  the  same  disease;  for  that  would  mean  that 
"penistent  glycosuria  "  is  not  "  true  "  diabetes,  and  would  make  the  pro> 
gBons  of  **  diabetes  "  almost  hopeless. 

Subject  to  this  caution,  we  may  recognise  the  two  forms  of  the  disease 
ibore  mentioned. 

The  milder  cases  occur  for  the  most  part  after  fifty,  and  their  onset  is 
km  marked.  The  patients  are  well  nourished,  of  pin^sh  complexion,  with 
fured  tongues,  disposed  to  obesity,  and  sometimes  to  dyspepsia  or  to  gout, 
^th  moderate  dieting  the  sugar  disappears  from  the  urine,  and  the  pro- 
gnosis is  favourable. 

The  severe  cases  are  met  with  in  children  and  yoimg  adults.  They 
begin  with  well-marked  symptoms,  and  run  a  comparatively  short  and 
malignant  course.  The  patients  soon  become  thin  and  meagre,  with  raw 
tongue,  harsh  dry  skin,  ferrety  eyes,  and  insatiable  thirst.  Even  strict 
diet  does  not  prevent  sugar  appearing  in  the  urine.  The  symptoms  are 
ingravescent ;  and  if  acute  phthisis  does  not  intervene,  they  die  by  coma 
after  a  course  measured  only  by  months. 

CompliciUions, — One  of  the  most  distressing  symptoms  of  diabetes  is 
pruritus  vulva  in  women,  often  attended  with  papular  or  weeping  derma- 
titis.   This  pruriginous  dermatitis  is  set  up  by  the  local  irritation  of  the 

on  a  Wednesday  morning,  could  tell  at  once  whether  there  was  a  case  of  diabetea 
the  appUcantM  hy  the  characteristic  odour, — C.  H.  F. 
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sugar  in  the  urine ;  and  the  orifice  of  the  urethra  and  the  glans  penis  « 
sometimes  excoriated  in  male  diabetics,  though  this  is  comparatiTelj  nrt. 

A  peculiar  non-pruriginous  form  of  papular  eruption  on  the  skin  ti 
been  occasionally  observed  in  diabetes.  The  firat  case  was  recorded  b) 
Addison  and  Gull  among  their  cases  of  xanthelasma  ('Guy's  Hosp.  Repi, 
1851,  p.  268) ;  others  have  been  called  lichen.  This  rare  complicatioo  iijH 
be  discussed  under  the  section  on  Xanthelasma  in  the  second  volume. 

Carbuncles  and  boils  are  apt  to  arise  in  patients  whose  urine  ii  ne. 
charine.  Prout  stated  that  in  his  experience  diabetes  always  accompaoied 
carbuncles,  but  this  was  too  sweeping  a  statement.  The  importsnce  of 
remembering  the  liability  of  diabetic  patients  to  carbuncular  affection!  ii 
well  shown  by  a  case  of  Sir  William  Gull's,  which  is  related  by  Dr  Paiy. 
•  A  medical  man  was  suffering  from  cerebral  symptoms,  for  which  he  inteiuM 
to  apply  a  blister  to  the  nape  of  the  neck.  His  urine  contained  sugar,  and 
;  on  this  account  he  was  cautioned  against  doing  so.  However,  the  bliittr 
was  employed,  and  a  large  carbuncle  soon  developed  itself,  which  prorri 
fatal. 

Prout  also  believed  that  glycosuria  may  be  a  temporary  result  of  affe^ 
tions  of  this  kind.  A  middle-aged  patient  of  his  told  him  that  for  a  long 
period  he  had  been  subject,  at  intervals  of  a  year  or  two,  to  boils  and  ca^ 
buncles,  and  that  during  such  attacks  he  always  passed  a  quantitj  of 
saccharine  urine,  whereas  at  other  times  the  secretion  was  natural  LaUr 
writers  also  have  given  cases  in  which  patients  have  had  sugar  in  the  uriM 
only  while  they  suffered  from  carbuncles  or  boils. 

Gangrene  of  one  of  the  lower  limbs,  resembling  senile  gangrene,  ig  alio 
sometimes  associated  with  a  saccharine  state  of  the  urine.  This  is  a  fact 
which  has  been  especially  insisted  upon  by  the  surgeons  of  Dublin ;  aefenl 
cases  of  the  kind  have  occurred  in  Guy's  Hospital,  and  have  proved  fatal 

Defective  accommodation  is  another  symptom  which  is  common  is 
diabetic  patients,  due  to  impairment  of  the  power  of  the  ciliary  muscle;  is 
such  cases  Dr  Pavy  has  found  that  the  application  of  Calabar  bean  to  tbs 
conjunctiva  is  very  beneficial. 

Sometimes  sight  is  affected  by  the  formation  of  cataract.  Many  year% 
ago  Mr  France  published  several  cases  of  this  kind  in  the  Ophthalmic  voi^ 
the  Guy's  Hospital  Reports  for  1859  and  1860  respectively.*  Diabeti 
cataract  has  acquired  special  interest  from  experiments  made  by  Dr  We 
Mitchell,  in  which  frogs  were  immersed  in  a  saccharine  solution,  with  t9 
result  that  the  crystalline  lens  became  opaque.  This,  however,  seems  to  b 
only  a  curious  coincidence,  for  the  opacity  of  the  lens  in  the  frogs  is  due  t 
exosmosis,  and  disappears  in  distilled  water,  whereas  the  cataract  of  diabetc 
is  due  to  the  same  anatomical  change  as  in  other  cases. 

Other  occasional  causes  of  impaired  sight  in  diabetes  are  atrophy  of  th 
optic  discs,  or  punctiform  retinitis,  or  opaque  patches  from  hiemorrhage. 
I  Phthisis, — ^The  most  important  complication  of  diabetes,  and  a  frequei 
cause  of  death,  is  an  acute  form  of  phthisis.  Of  forty  fatal  cases  < 
diabetes  in  Guy's  Hospital,  in  seventeen  the  immediate  cause  of  deal 
was  pulmonary  tubercle.  That  this  is  the  true  nature  of  the  lesion,  ai 
not  chronic  pneumonia,  as  believed  by  Addison  and  by  Fagge,  is  now  & 
mitted.  Tubercle  bacilli  have  been  repeatedly  found  in  diabetic  phthisii 
and  apart  from  this  evidence,  the  locality  of  the  affection  in  both  apices,  tl 

*  Lecorch6'8  paper  od  the  same  subject  appeared  in  the  'Archivea  g^n^rales  de  vM 
n  *  in  May,  1861,  bat  cases  had  been  noticed  before  by  von  Qrife. 
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excavation,  and  the  frequent  presence  of  caseous  material  in  the  lungs  and 
other  organs,  render  it  certain  that  the  chronic  affection  of  the  lungs  in 
diabetes  is  true  phthisis.  It  runs  a  rapid  course,  and  is  seldom  marked  by 
hsemoptysis  or  high  fever. 

Another  frequent  cause  of  death  in  diabetes  is   ordinary   lobar   or 
filnrinous  pneumonia.     This  was  present  in  ten  out  of  the  above  forty 
cases.     In  four  of  them  the  hepatised  parts  were  passing  into  a  gangrenous  < 
state. 

The  present  writer  was  indebted  to  Mr  Eelbe's  help  in  the  analysis  of 
the  anatomical  reports  of  seventeen  cases  of  diabetes  which  consecutively 
proved  fatal  in  Guy's  Hospital  by  inflammation  of  the  lungs  between  1881 
and  1887.  The  disease  affected  one  or  both  apices  in  ten  cases;  with 
vomicsB  but  no  other  sign  of  tubercle  in  four,  with  miliary  tubercles  in  the 
lungs  or  elsewhere  in  the  other  six.  In  two  cases  there  was  acute  hepatisa- 
tion  of  the  base  without  any  sign  of  phthisis.  In  the  remaining  five  cases 
there  was  less  acute  pneumonic  consolidation  not  affecting  the  apices ;  this 
was  described  as  caseous  in  one  case  and  as  necrotic  in  three,  in  one  of 
which  it  was  caused  by  the  presence  of  particles  of  food. 

DiabeHe  coma, — In  six  of  the  forty  fatal  cases  before  mentioned  the 
immediate  cause  of  death  was  the  supervention  of  cerebral  symptoms.  These 
generally  began  with  drowsiness,  and  in  a  few  hours  passed  into  coma. 
Once  <»r  twice  there  was  more  or  less  well-marked  delirium,  or  even  con- 
vulsions ;  the  pulse  was  often  very  feeble,  and  the  temperature  low.  Indeed, 
in  cases  of  this  kind  the  state  of  the  patient  is  often  one  of  collapse  quite 
as  much  as  of  coma. 

This  "  diabetio  coma  "  has  been  ascribed  to  the  presence  of  acetone  in 
the  blood.  But  acetonsemia  is  not  always  present  in  diabetes,  nor  is  it 
always,  when  present,  accompanied  by  cerebral  symptoms.*  Moreover  if, 
as  is  probable,  it  is  derived  from  nitrogenous  metabolism,  it  could  not  be 
present  in  sufficient  amount  to  act  as  an  intoxicant  dose.  The  same 
negative  view  is  taken  by  Dr  Pavy,  Prof.  Karl  Grube,  and  Dr  Saundby. 

During  diabetic  coma  the  following  abnormal  constitnents  have  been  discovered  in  tbe 
patient's  nrine : 

Acetone  (C,HeO),  dimethyl-ketone  (C0,2CHs). 

Aeeto-acetic  acid  (C^Hfiii,  whicb  yields  acetone  and  carbon  dioxide. 

tCrotonic  acid  {C;ilfi^, 
Oxybutyric  acid  (C4H8O,). 
acetone,  whicb  imparts  its  odonr  to  the  breatb,  and  wbicb  gives  a  crimson  colour  to 
tba  orine  when  treated  with  perchloride  of  iron,  is  the  product  of  aceto-acetic  acid,  which 
nay  be  extracted  from  the  urine  by  ether  after  acidulation  with  dilute  sulphuric  acid. 

Since  acetomsmia  is  incapable  of  explaining  diabetic  coma,  it  has  been  proposed  to 
aecoont  for  it  by  oxybutyric,  and  perhaps  other  acids,  diminishing  the  normal  alkalinity 
of  the  blood.  The  phenomena  would  then  be  comparable  to  those  produced  by  giving 
dilate  mineral  acids  in  large  quantity  to  dogs  (Walter  and  Schmiedeberg).  This  would 
prevent  the  blood  dissolving  carbon  dioxide,  which  would  therefore  accumulate  in  the 
brain  and  other  tissnes.t 

Becent  observations  have  shown  that  the  presence  of  jS-oxybutyric  acid  is  the  most 
eonatant  oondition  in  diabetic  coma  and  that  its  injection  causes  similar  symptoms  in  dogs 
(Oraber, « Journal  of  Physiology,'  1900). 

1.  Diabetic  collapse,  with  coldness,  lividity,  and  subnormal  temperature.  The  pulse  is 
rapid,  and  there  is  little  dyspnoea.    The  patients  are  usually  elderly,  stout,  and  long  dia- 


*  See  an  excellent  account  of  Acetonsemia  and  Lipssmia  in  Diabetes,  in  Dr  Gamgee's 
•  Phrtiological  Chemistry,'  vol.  i,  pp.  168—172. 

T  Dr  Dreschfeld,  in  his  Bradshaw  Lecture  before  the  College  of  Physicians  ('  Lancet,' 
Aognsty  1886), described  three  types  of  diabetic  coma  (not  identical  with  those  of  Frerichs). 
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'  betic.  The  attack  comes  on  after  fatigae  (at  in  Proat's  cases),  and  proves  fatal  rapidlj- 
within  twenty-four  boars  as  a  rale.  The  heart  is  often  found  fatty,  bat  no  acetone  or  ockfr 
abnormal  constituent  but  glycose  is  found  in  the  urine. 

2.  A  rare  form,  closely  resembling  drunkenness,  with  staggering  gait,  incobereot  speie^ 
and  disturbed  mental  faculties.  Acetone  is  often  present  in  tbe  uriiM  and  the  breatb,  ui 
sometimes  alcohol. 

8.  The  most  frequent  form,  with  muscular  weakness,  drowsiness,  rapid  breatbiog,  aitf 
nt  last  coma.  There  is  the  acetone  smell  in  the  breath  and  urine,  and  not  only  aeeto-accljv 
but  also  crotonic  and  oxybntyric  acids  can  be  demonstrated  in  the  arine. 

As  described  by  Prout,  and  afterwards  by  Kussmaul,  the  condition  of 
coma  (as  distinct  from  collapse)  agrees  closely  with  the  third  of  ihm 
varieties.  Breathlessness  without  dyspnoea  (''  air-hunger  "),  occasional  coa* 
Yulsions,  and  a  subnormal  temperature  are  its  leading  features.  It  ocan 
mostly  in  yoimg  patients,  and  early  in  the  disease. 

In  addition  to  the  six  cases  mentioned  above,  in  which  death  wn 
preceded  by  cerebral  symptoms,  there  were  two  in  which  it  was  quite 

I  sudden,  but  probably  due  to  a  similar  cause.  The  fatal  symptomi  de- 
veloped themselves  very  shortly  after  the  admission  of  the  patient  ioto 
the  hospital ;  in  five  of  the  eight  death  took  place  within  five  dayi  of 
admission,  and  in  three  it  occurred  either  on  the  day  of  admission  or  on 
the  following  day.  The  cause  of  the  sudden  fatal  termination  was,  no 
doubt,  the  fatigue  and  excitement  which  the  patients  underwent  in  comiog 
to  the  hospital.  The  same  thing  was  noticed  long  ago  by  Proat,  who 
says  that  four  of  his  private  patients  sank  almost  immediately  after 
coming  to  London  from  the  country  to  consult  him,  and  one  of  them  wai 
very  near  dying  in  Dr  Prout's  own  house. 

,  Pavy  has  observed  that  those  cases  of  diabetes  in  which  the  diuiie 
has  been  kept  imder  control  by  treatment  are  particularly  apt  to  end  it 
last  in  convulsions,  collapse,  or  coma ;  whereas  when  the  disease  is  allowed 
to  run  on  unchecked,  the  supervention  of  phthisis  is  more  likely. 

Experience  has  shown  that  the  cause  of  death  in  diabetes  is  mrj 
uncertain  unless  an  autopsy  is  made.     Two  diabetic  patients  in  Guy's 
Hospital  died  with  cerebral  symptoms,  but  in  one  case  the  pelves  of  both 
kidneys  were  dilated  and  inflamed,  with  commencing  renal  suppuration;^ 
and  in  the  other  there  was  extensive  hepatisation  of  the  left  lung. 

As  above  stated,  of  the  forty  fatal  cases  at  Guy's  Hospital  between  1860 
and  1874,  seventeen  patients  died  of  phthisis,  ten  of  acute  pneumonia,  and 
six  of  coma  ('  Reports,'  1875) ;  in  thirty-six  reported  by  Dr  Frederick 
Taylor  from  the  same  hospital  between  1875  and  1882  (ibid,^  1881,  p.  152, 
note;  and  'Path.  Trans.,'  1883,  p.  371)  twenty-eight  deaths  were  from 
coma,  three  others  probably  from  ursemic  coma,  and  eleven  from  phthisis 
or  pneumonia.  Dr  Mackenzie  reported,  among  thirty-seven  fatal  cases  ol 
diabetes  at  the  London  Hospital  (1874-83),  nineteen  deaths  with  coma 
five  of  these  and  ten  others  with  phthisis,  and  eight  from  accidental  causes 

*  The  inflammation  of  the  kidneys  in  the  former  of  these  two  cases  was  so  exactly  Uk4 
what  occurs  in  cases  of  stricture  and  other  diseases  of  tbe  nrethra  or  bladder,  that  thc« 
parts  were  very  carefully  examined.  The  urethra  was  perfectly  healthy ;  the  hlatUUr,  oi 
the  other  hand,  was  greatly  hypertrophied.  This  led  me  to  consider  whether  the  inereaMd 
thickness  of  the  coats  of  this  viscus  could  be  due  to  the  augmented  work  it  had  had  U 
perform  in  consequence  of  the  over-secretion  of  urine.  In  the  second  ease,  tberefote,  wi 
looked  at  the  bladder  with  much  interest,  and  found  that  it  also  vras  markedly  hypertro- 
phied, and  that  its  mucous  coat  protruded  between  the  muscular  fasciculi,  so  as  to  form 
numerous  sacculi.  Probably  hypertrophy  of  the  bladder  may  be  found  to  be  freqnentli 
pre$ent  in  diabetes.— C.  H.  ¥.,  1882. 
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Morbid  anatomy. — The  viscera  of  those  who  have  died  of  diabetes  have 
a  decidedly  sweet  amell,  resembling  that  observable  during  life  in  the 
urine  and  breath ;  in  one  case  this  odour  was  still  iDerceived,  although  the 
patient  died  of  typhus,  and  his  urine  (which  also  retained  the  sweet  smell) 
had  been  free  from  sugar  some  days  before  death. 

In  some  cases  of  diabetes  the  blood  has  been  found  oreamy  from  the 
presence  of  fatty  molecules,  and  fat-embolism  has  been  found  in  the  lungs 
(Sanders  and  Hamilton,  '  Edin.  Med.  Joum.,'  July,  1879).  But  lipamia  (as 
ihia  condition  of  the  blood  has  been  caEed)  is  certainly  not  constant.  It 
waa  first  noticed  by  Dr  Rollo  in  17  78,  and  afterwards  by  Dr  Babington  the 
younger  (*  CycL  Anat.  and  Phys.,'  i,  422).  Dr  Pavy  regards  it  as  a  physio- 
logioai  effect  of  the  abundant  food  that  is  taken  by  diabetics. 

The  livtr  is  usually  large,  and  fatty — sometimes  cirrhotic,  but  this  is 
no  doubt  an  accidental  coincidence. 

The  pancreas  is  generally  found  atrophied  or  diseased — a  fact  of  great 
pathological  interest.  Most  often  there  is  induration  from  interstitial  in-, 
flammation,  and  sometimes  carcinoma,  or  cystic  degeneration,  or  abscess/ 
but  the  pancreas  is  often  found  perfectly  healthy  in  patients  who  havei 
died  of  diabetes. 

The  brain  is  unaffected;  in  two  of  our  cases  dilated  perivascular 
spaces  were  seen,  as  Dr  Dickinson  has  described,  around  the  blood-vessels 
of  the  bulb  and  pons.  These  dilated  perivascular  spaces  are  not,  however, 
characteristic  of  diabetes,  and  are  probably  not  even  present  during  life> 
OS  seems  proved  by  the  observations  of  Drs  Taylor  and  Goodhart  (see 
*  Guy's  Hosp.  Rep/  for  1877,  and  '  Path.  Trans.,'  vol.  xixiv,  pp.  328 — 396, 
and  the  report,  p.  397). 

Dr  Hale  White  (ibid,,  voL  xxivi)  ha^  shown  that  the  pigmentation^ 
induration,  and  other  changes  of  the  semilunar  ganglia  reported  in  diabetes 
are  present  in  other  cases  ('  Joum.  of  Phys.,*  vol.  viii,  p.  70). 

The  kidneys  are  not  infrequently  large,  soft,  and  fatty;  they  are 
occasionally  affected  with  chronic  tubal  nephritis  or  some  other  form  of 
morbus  Brightii,  or,  still  more  rarely,  with  suppurative  inflammation. 

In  4-1  autopsies  on  diabetes  at  Guy  s  Hospital,  reported  by  Dr  H.  J. 
Campbell  (*  Guy's  Hosp.  Reports,*  vol.  xliv,  p.  207),  the  kidneys  were 
usually  large,  sometimes  "  coarse  '*  in  aspect,  and  occasionally  fatty.  The 
presence  of  glycogen  in  the  looped  tubes,  as  asserted  by  Frerichs  and 
Ehrlich.  was  not  clearly  demonstrable.  Sections  stained  with  iodine,  log- 
wood and  eosin,  silver  or  osmic  acid,  showed  very  often  the  necrotic 
degeneration  of  tho  epithelium  described  by  Ziegler.  The  bladder  was 
hypertrophied  in  13  cases  as  described  by  Dr  Fagge  (see  foot-note  on 
p.  448). 

The  luttgs  ware  affected  in  23  cases ;  in  18  there  was  ordinary  phthisia 
of  the  apex,  in  1  gangrene,  and  in  4  acute  oedema  or  pneumonia. 

Id  a  series  of  autopsies  on  diabetic  patients  collected  by  Dr  Windle 

(*  Dublin  Medical  JoumaV  September,  1883)  the  liver  was  reported  normal 

in  84  cases,  enlarged  in  57,  congested  in  40,  fatty  in  15,  and  tubercular  in  2. 

The  kidnej/s  were  normal  in  115,  enlarged  in  ^^,  fatty  in  35,  affected 

wiili  tubal  nephritis  in  6,  cirrhotic  in  10,  and  lardaceous  in  only  a  single 

The  bladder  was  normal  in  20,  and  hjrpertrophied  in  13  cases. 

The  lunff»  were  normal  in  81  cases,  and  congested  or  oedematous  in  37 

more,  making  118  in  which  they  were  free  from  orf^anic  disease.     In  136 

tlier  were  phthisical  ("  tubercular  "  in  109,  "  pneumonic  "  in  27).  to  which 

vuh,  r.  29 
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17  cases  with  cheesy  masses,  12  with  Tomicffi,  3  with  caseous  brondiii 
glands,  and  8  with  miliary  tubercle  may  be  added,  making  a  total  of  17j 
In  24  cases  there  was  acute  lobar  cr  catarrhal  pneumonia,  and  in  5  gn 
grene,  while  in  another  3  fat-emboli  were  discovered.  The  heart  is 
normal  in  70,  large  in  4,  small  in  9.  The  brain  was  normal  in  91,  ui 
perivasciilar  changes  were  found  in  11.  The  sympathetic  ganglia  wm 
normal  in  10  cases,  and  ''  cirrhotic  "  in  5.* 

Physiology  of  glycose. — ^In  1848  Claude  Bernard  published  the  disoomy 
that  a  substance  which  he  called  glycogen  is  constantly  present  in  tkt 
liver  of  man  and  other  animals,  and  that  abundance  of  grape-sugsr  wtf 
be  obtained  from  the  liver  and  the  hepatio  vein  after  death.  He  aln 
stated  that  there  was  a  much  larger  amount  of  this  sugar  in  the  hepitii 
than  in  the  portal  and  other  veins.  Next  he  ascertained  that  thoi^ 
the  glycogen  of  the  liver  is  greatly  diminished  by  starvation,  yet  thtt  ki 
presence  does  not  wholly  depend  upon  that  of  carbohydrates  in  the  fool 
Lastly,  he  showed  that  when  the  liver  of  a  recently  killed  animal  w 
washed  out  by  the  injection  of  a  stream  of  water  through  the  portal  fris 
until  its  sugar  was  carried  away,  the  same  glycose  reappeared  in  abundaaei 
after  a  few  hours. 

Glycogen  was  isolated  as  a  white  powder  by  Bernard  in  1857,  and  ill 
composition  and  reactions  place  it  in  close  relation  to  vegetable  itank 
His  theory  was  that  the  sugar  which  is  absorbed  from  the  stomaik 
and  intestines  in  the  form  of  glycose,  as  the  product  of  all  digeitiUi 
carbohydrates — ^whether  vegetable  starch  from  bread,  or  animal  itanh 
(glycogen)  from  meat,  whether  cane-sugar,  fruit-sugar,  malt-sugar,  or  milt 
sugar — is  conveyed  by  the  portal  vein  to  the  liver,  and  is  there  chaagei 
by  dehydration  into  glycogen,  and  stored  in  this  indiffusible  form;  and 
finally,  that  it  is  gradually  reconverted  into  glycose  by  the  action  o!  a 
special  ferment,  carried  through  the  hepatic  veins  to  the  right  side  rf 
the  heart,  and  thence  conveyed  to  the  lungs,  where  it  is  burnt  off. 

The  last  statement  has  been  modified  by  increasing  knowledge ;  ndthci 
glycose  nor  any  other  combustible  food  is  oxidised  in  the  lungs.  Tb 
process  of  oxidation  and  heat-making  takes  place  neither  in  the  lungs  no 
in  the  blood,  but  in  the  tissues,  and  particularly  in  the  most  active  tiasaei 
the  muscles  and  the  glands. 

Moreover  it  was  ascertained  by  Pavy  (and  afterwards  confirmed  \ 
the  late  Robert  McDonnell,  of  Dublin,  and  by  Bitter  and  others  abnMM 
that  the  large  amount  of  sugar  found  soon  after  death  in  the  liver  i 
formed  after  its  removal  from  the  body.  If  inmiediately  on  an  animi 
being  killed  the  liver  is  cut  up  and  thrown  into  boiling  water,  so  as 
destroy  the  ferment,  only  traces,  and  sometimes  not  even  traces,  of  sog 
can  be  found.  This  is,  in  fact,  the  method  on  which  is  based  the  ordina 
preparation  of  glycogen.  Pavy  also  showed,  by  passing  a  catheter  dot 
the  jugular  vein  into  the  right  auricle,  that  blood  obtained  straight  fro 
the  hepatic  veins  of  a  living  dog  or  rabbit  was  approximately  free  fro 

*  Valuable  information  on  the  morbid  anatomy  of  diabetet  will  alio  be  fooni 
Frericbs'  treatise,  where  be  describes  and  tabulates  (pp.  184 — 188)  55  casei  under  his  « 
care;  in  Dr  Saundby's  <*Bradshawe  Lecture"  ('Brit.  Med.  Jonni./  Aug.  S8rd,189 
reprinted  in  his  monograph ;  in  Dr  Finlay's  report  of  20  cases  from  the  Hiddlenz  B 
piim}  ('Path.  Trans.,'  xxxiv,  pp.  886,841);  and  in  Dr.  R.  T.  WilUamsoa's  article  la  I 
'Mediatl  Chronicle/  May,  1897. 
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sugar.  Tbege  experiments  certainly  established  the  conclusion  that  there 
is  no  sugar  in  the  liver  dming  life  at  all  comparable  to  the  large 
quantity  obtained  a  few  hours  after  death  ;  in  fact,  the  active  stream,  of 
blood  which  flows  through  the  portal  capillaries  would  immediately  wash 
out  the  sugar  if  present,  like  the  stream  of  water  which  Bernard  used  in 
the  dead  liver. 

We  may,  however,  doubt  whether  Pavy*8  experiments,  skilful  and  long 
continued  as  they  have  been,  have  established  the  further  conclusion  which 
be  has  drawn  from  them,  namely,  that  glycogen  is  not  reconverted  into 
sugar  during  life,  but  imdergoes  transformation  into  fat.  The  varying 
amount  of  glycogen  in  the  liver,  its  increase  after  food  and  diminution  after 
fasting,  seems  to  show  that  it  is  constantly  undergoing  some  transforma- 
tion, and  the  storage  of  fat  by  the  liver  is  in  direct,  not  inverse  ration  to 
that  of  glycogen.  Moreover  Pavy  agrees  with  other  physiologists  in 
admitting  the  normal  presence  of  glycose,  though  in  small  quantity,  in  the 
blood ;  and,  as  in  the  case  of  urea  or  the  alkaline  urates,  we  must  remember 
that  with  the  considerable  mass  and  rapid  circulation  of  the  blood,  large 
renewal  and  equally  large  abstraction  of  its  constituents  are  continually 
taking  place.  Fat,  sugtir,  urea,  urates  and  kreatinin,  bilirubin  and  tyrosin, 
may  be  excreted  so  rapidly  as  to  form  a  large  amount  in  a  short  time, 
and  are  thus  rightly  regarded  as  of  great  importance  in  the  economy, 
although  it  is  only  possible  to  demonstrate  their  presence  from  any  single 
tpecimen  of  blood  in  quantities  which  seem  at  first  insignificant. 

It  is  certain  that  the  glycose  absorbed  after  every  meal  is,  for  the  most 
part  at  least,  stored  as  glycogen  in  the  liver ;  otherwise  it  would  be  foimd 
periodically  increased  in  the  blood,  which  experiments  on  animals  prove  is 
not  the  case ;  and  if  present  in  the  blood  it  would,  from  its  high  diffusi- 
bility,  equally  certainly  appear  in  the  urine,  so  that  glycosuria  would  be  a 
normal  and  not  a  pathological  event. 

Most  physiologists,  therefore,  believe  that  the  glycogen  stored  in  the  ( 
liver  is  slowly  converted   into  glycose,   and  gradually  carried  off  in  the 
blood,  to  be  oxidised  in  the  tissues ;  and  that  this  process  is  so  complete  in 
health  that  nothing  but  the  merest  trace  appears  in  the  urine. 

The  pathology  of  glycosuria.— V^e>  have  next  to  inquire  what  leads  to 
the  enormous  excretion  of  glycose  in  diabetes,  which  may  amount  to  two 
pounds  in  the  twenty-four  hours. 

The  first  and  natural  hypothesis  was  that  the  kidneys  secreted  the 
abnormal  constituent  glycose,  as  they  were  supposed  to  secrete  the  other 
constituents  of  healthy  or  morbid  urine.  But  it  is  now  ascertained  that 
the  kidneys  do  not  secrete,  in  the  sense  of  manufacturing,  the  urea,  nor 
probably  the  uric  acid  and  kreatinin,  any  more  than  the  chlorides  and 
phosphates ;  they  only  secrete  in  the  sense  of  separating  them  from  the 
blood  of  the  renal  artery.  And  it  is  well  established  by  observation  and 
experiment  that  the  same  is  true  of  the  excretion  of  leucin  and  tyrosin, 
of  oxalates,  and  of  bilirubin,  as  well  as  of  sugar — in  acute  yellow  atrophy, 
in  the  formation  of  calculi,  in  jaundice,  and  in  diabetes  respectively.  The 
first  point,  then,  established  in  the  natural  history  of  diabetes  was  that  it  is 
not  a  disease  of  the  kidneys  at  all,  but  depends  upon  some  antecedent  de- 
nmgement  of  the  chemistry  of  the  body.  In  the  case  of  so  diffusible  a  body 
AS  glycose,  glycosuria  is  the  natural  and  inevitable  result  of  preceding 
glycotfSMnia. 

We  next  inquire  to  what  cause  is  due  the  excess  of  sugar  in  the  blood. 
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ObriotlAljr  it  muitt  depend  upon  one  or  nkore  of  the  foUowing  causes : 
the  production  of  ttagnr  must  be  incressed,  or  it  must  be  sared  from 
stored  awaj  lus  glyc<igen,  or  iU  destruction  by   oxidation   in   the 
muat  be  dtminishod. 

(1)  We  shall  see  that  in  mott  cases  of  diabetes  it  is  posaible  great 
reduce  the  amount  of  stigar  in  the  urine,  and  therefore,  we  infer,  ol 
in  the  blood,  by  cutting  off  the  supply  of  carbohydrates  in  the  food ;  hit 
in  many  cases  sugar,  though  dimiiughed,  is  still  present,  even  under  the 
•triotest  diet.  Animals,  when  fed  on  nitrogenous  food  alone,  are  capable  of 
forming  glycogen  in  the  liver,  just  as  they  are  capable  of  forming  fat,  by 
splitting  up  the  complex  proteid  molecule  into  a  nitrogenous  and  a  noa- 

I  nitrogenous  moiety ;  and  no  doubt  the  glycose  found  in  the  seyere  cases  of 
diabetes  is  formed  from  the  nitrogenous  diet.  No  increase  in  the  amount  ol 
oarbohydraten  eaten  will  produce  glycosuria  in  a  healthy  animal  or  man. 

We  can  thus  see  why,  in  the  worst  cases  of  diabetes,  it  is  of  little 
■errioe  to  liuiit  the  ingestion  of  food.  Whatever  carbohydrates  are  taken 
appear  at  onco  in  the  blood  and  run  off  by  the  urine ;  and  if  all  such  food 
is  rigidly  abKtiiined  from,  the  proteids  themselves  furnish  glycogen  to  bt 
ttioreted;  starvation  would  be  tbe  only  physiological  cure  in  tuck 
Hence  a  diabetic,  though  eating  with  a  good  appetite  and  digesting 
out  diHcouifort,  is  nevertheless  being  slowly  starved. 

(2)  Defective  power  of  converting  glycose  into  the  indiffusiblo  glycogen 
by  the  liver  is  theoreticnlly  a  sufficient  cause  for  glycosuria ;  and  we  h«f# 
an  aitructive  explamition  of  the  way  in  which  this  might  occur.  After 
Bernard  hud  established  the  glycogenic  function  of  the  liver,  he  made  iM 
equally  iiriUiant  discovery  that  by  puncturing  a  definite  spot  in  the 
of  the  fourth  cerebral  ventricle  we  can  produce  glycosuria*  or,  at 
called,  artificial  diabetes.  The  ex:planation  is  that  the  vaao-motor  centre  ol 
the  liver  beiug  paralysed,  the  hepatic  artery  dilates,  the  flow  of  blood 
t^irough  the  liver  is  more  rapid,  and  hence  the  passage  of  glyeoee  inte  th« 
circulation  is  angtuented.  One  objection  to  the  theory  ib  tliat  sugar  ii 
cnrriiHi  to  the  liver  by  the  portal  vein,  not  by  the  hepatic  artery;  while 
th^  dtMtribution  of  the  portal  bnvncheSf  as  well  as  their  greater  siae  and 
nuuitier,  make«  it  prolmble  that  it  iB  from  the  portal  rather  than  the 
arterial  blood  that  glycogen  is  formed.  Another  is  that  the  durntion  of 
artificial  diabetes  is  very  limited*  and  that  injury  or  disecMe  affectiui; 
the  fourth  vt^ntriole  api^ears  to  produce  transitory  glycosuria  rather  this 
permanent  diab«>te$.  Again,  Pavy  has  shown  experimental  ground  for 
iUpjioaing  that  the  glm*«iuria  which  fallows  Bernard's  puncture  is  not  dof 
to  the  mere  dilatation  of  the  hepatic  artery  which  follows,  but  to  the  is- 
ereeaed  preoence  oi  oxy]gen,  for  he  has  obtained  glycosuria  by  caustof 
vteriel  Idood  lo  flow  llumigh  tlie  portal  vein.* 

*  Jk  hfoad  fretted  of  ol^Jeettoa  bet  W«i  taken  to  »nj  tboorj  which  sMrlbcs 
le  laf^niaMHl  pf^eetkni  of  teger:  naaMlyt  Ibal  eren  if  alt  th«  glytvte  whieh  eii 
dieid  hjr  difwitkMi  of  tiM  yrotslds  teksn  w  twenlv-fovr  boon  by  a  diab<«iic  twijoot 
ililffl  disi  ir«4ro  Mtnpoocd  to  teei  Hmegk  the  tmr*witkoiit  aqj  of  it  beitig  »tofed  siflf- 
tl  woeM  eoi  aetoeel  ht  He  mmumm  enseals  which  art  peoaed  la  th«  oHas.  w 

mjfm  deft  with  irtUUiat  dial>H««{  sad  fis 
,  liw  ol  1^  seol  aofvp  e«0M, 
letfceyoeAitiefliieyetada^ly 

ifgewioet,  iiM>egli  owd  by  t 
iW  If  a  mm  or  a  dog  with  dlsbotosi 
w  hoon  tfcoa  k  eeoooetod  fsr  brl^l 
Ae  tfaisiv  aest  to  W  isoMdcsed.  IM 
>«•  If  Ibe  beta m u iia«td» sMili 


1H  add  le  ihM  lis  i«sd  MOlMi  eT  tiM 
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Two  facU,  moreover,  prove  that  increased  change  of  glycogen  into 
glycose  ia  not  the  only  cause  of  glycosuria.  Firstly,  the  examination  of 
the  liver  immediately  after  death  in  artificial  diabetes  in  animals^  and 
•Don  after  death  in  the  diabetes  of  man,  does  not  show  such  constant 
diminution  of  the  amount  of  glycogen  as  we  should  expect. 

Secondly,  when  there  is  extreme  obstruction  to  the  portal  circulation 
m  the  liver,  the  blood  must  needs  go  in  grent  part  by  other  channels.  Very 
little  glycose  would  then  be  transformed  into  glycogen,  the  large  amount 
absorbed  after  digestion  would  be  excreted  by  the  kidneys,  and  thus  glyco- 
suria would  result.  Bernard  himself  tied  the  portal  vein  in  a  dog,  and 
thus  produced  artificial  glycosurie  aUmfnt-aire,  Dr  Lepine  (following 
Couturier)  observed  the  same  result  in  three  patients  with  cirrhosis  of  the 
liver  (verified  after  death)  who  were  fed  on  starchy  and  saccharine  diet,  and 
he  did  not  obtain  it  in  cases  of  cancer  of  the  liver  and  of  fatty  liver  in 
phthisis.  This  result,  however,  is  far  from  constant ;  it  failed  when  tried 
•everal  years  ago  by  the  present  writer  at  Guy's  Hospital,  and  sugar  ought 
far  more  fi*equently  to  appear  in  the  urine  in  cases  of  cirrhosis,  adhesive 
pylephlebitis,  and  portal  thrombosis.  The  same  negative  result  wai 
obtained  by  Frerichs. 

A  third  objection  to  glycosuria  depending  upon  the  diminished  power 
ol  the  liver  to  store  the  sugar  which  reaches  it  in  the  form  of  glyc<>gen  waa 
thus  put  by  Dr  Fagge :  — **  If  a  patient,  whose  urine  is  kept  free  from 
vugar  by  a  restricted  diet,  one  day  breaks  through  the  dietetic  niles  laid 
down  for  his  guidance,  and  eats  an  apple  or  drinks  a  glaas  of  sweet  beer,  it 
wUI  generally  be  found  that  the  secretion  again  becomes  saccharine.  This 
1%  no  more  than  might  be  expected  ;  but  now  comes  a  circumstance  which 
lA  remarkable,  and  for  which  some  further  explanation  is  evidently  necea- 
sary.  The  quantity  of  sugar  that  is  voided  is  altogether  disproportionate 
to  the  amount  contained  in  the  apple  or  the  beer  ;  and  sugar  often  con- 
tinues to  be  excreted  for  a  long  time  afterwards,  Dr  Pavy  mentions  the 
case  of  a  patient  in  whom  the  disease  bad  been  kept  under  control  by  strict 
dieting,  and  who  drank  about  a  pint  of  cider.  Hia  urine  thereui>on  became 
loaded  with  sugar,  and  remained  so  for  a  period  of  two  months,  before  it 
again  became  normal.  Now  the  only  hypothesis  which  seems  capable  of 
explaining  such  facts  as  these  is  that  saccharine  or  amylaceous  food  exerts 
some  directly  injurious  influence,  so  as  to  cause  the  blood  to  contain 
an  excess  of  sugar  for  long  afterwards ;  and,  if  we  believe  that  the  liver 
is  the  orphan  principally  concerned  in  supplying  the  blood  with  sugar^ 
we  can  hardly  help  inferring  that  it  is  the  liver  on  which  this  injurious 
influence  is  exerted.  It  seems  as  if  saccharine  food  were  a  poison  to  ai 
patient  who  is  affected  in  this  way/* 

In  any  case,  if  we  assume  that  in  health  the  glycose  which  reaches  the 
liver  is  stored  as  glycogen^  while  in  diabetes  it  runs  through  the  portal 
circulation  unchanged,  we  must  find  some  other  normal  destination  for 
glycogen,  or  else  all  the  sugar  absorbed  from  the  food  will  sooner  or  later 
be  returned  to  the  blood.     Dr  Pavy  fiinds  this  destination  in  fat,  but  at 

:nt  his  hypothesis   cannot   be   proved,   either   chemically   or   physio- 
[callj. 

%fm%  Crom  the  ffttty  elemeDts  of  food,  in  Bome  nnkaown  way,  mor^  carbobjdntM  enter  the 
l^liMd  end  urint  m  gljcose  than  aro  iogetted  ai  food.  After  all,  the  fact«  are  very 
Idioobtfal*  7mu\%  found  that  there  it  never  to  much  sugar  excreted  in  diahetes  as  antwera 
I  CO  Uie  araonnt  of  carbutiydrates  ingested ;  tome  is  alwayi  oxidised  und  burnt  off. — C.  H.  F. 
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(3)  Let  us  now  see  what  may  be  said  for  the  hypotheBia  of  glTcLsemlt, 
and  BO  glycosuria,  being  the  residt  of  diminished  destruction  o!  sugar  by  oii- 
dation*  In  health  the  glycose,  which  is  the  product  of  the  digestion  af 
carbohydrates,  undergoes  an  imperfectly  ascertained  chemical  change  in 
the  tissues,  where  it  is  oxidised  into  carbon  dioxide  and  water*  It  is  ihui 
eliminated  from  the  body,  while  the  chemical  energy  of  the  combinati< 
liberated,  and  reappears  as  animal  heat  and  the  work  of  muscles,  gl 
and  other  less  active  tissues.  That  retention  of  sugar  is  not  the  direct  8n4 
immediate  result  of  deficient  oxidation  ia  shown  by  the  absence  of  glyco- 
suria, unless  in  very  small  amount  and  under  exceptional  circumstanoei^ 
in  cases  of  cyanosis,  of  laryngeal  dyspnoea,  bronchitis,  and  emph] 
cardiac  disease  and  anaemia.  In  all  these  cases  the  antecedent 
whatever  it  ia,  which  fits  glycose  for  oxidation,  must  have  been  performed, 
and  we  must  suppose  that  it  is  in  a  di^erent  molecular  condition  that  i 
great  part  of  the  glycose  of  the  blood  remains  unoxidised  in  diabetea. 

Another  argument  that  it  is  not  lack  of  oxidation  which  keeps  the 
|>ortion  of  glycose  in  the  blood  so  high,  is  the  fact  that  other  oxidatioci ' 
on  as  usual  in  natural  or  artificial  diabetes.  Fatty  food  is  perfectly  aisimi- 
lated,  and  excreted  as  carbon  dioxide  and  water ;  Nencke  found  by  expeii- 
ment  that  benzole  is  changed  iato  carbolic  acid,  Schulzen  recovered  vege- 
table salts  as  carbonates,  and  Klilz  showed  that  even  certain  carbohydnilei 
were  oxidised,  as  Iravulose  and  inosite.  Schulzen  has  found  that  in  cmci 
of  phosphorus  poisoning,  when  oxidation  is  much  hindered,  glycoae  ia  still 
split  up  ready  for  oxidatioa,  and  appears  as  lactio  acid  in  the  urine. 

Again,  if  as  each  fresh  accretion  of  glycose  reached  the  liver,  it  w«e 
storing  its  glycogen  normally,  the  diminished  destruction  of  sugar  in  the 
tissues  would  keep  the  amount  in  the  blood  and  urine  at  a  pretty  unifonn 
quantity,  but  in  diabetics  it  is  well  known  that  the  sugar  excreted  by  tbf 
kidneys  is  increased  after  each  meaL 


A  diabetic  patient,  Joseph  North,  under  Dr  Pavj't  care,  was  placed  in 
npoQ  different  kinds  of  food,  and  hia  urine  wai  collected  and  analysed  every  four  I 
Afi  a  rule,  the  amount  of  sugar  excreted  in  the  nrine  wtis  considerably  greater  betwBn  5 
and  9  p.m.  than  at  any  other  part  of  the  day ;  while  it  was  commonly  at  ita  lowatt  polal 
dnring  the  night  and  early  morning.  These  ynriattona  were  eTidently  doe  to  tlMr  fW 
taken  during  the  day.  On  one  oceaHion  he  departed  from  hia  tn»tTuctioQfi,  and  at  4  p.a^ 
drank  some  cocoa  aweetcned  with  sugar.  Between  5  and  9  p.m.  of  that  day  he  fiaiaed  1311 
gruxu  of  sugar,  whereaa  in  the  twenty*four  hours  previously  the  quantity  in  etfual  pmkdi 
bad  ranged  between  166  and  46S  graina;  and  from  9  to  1  a.m.  the  same  avemog  it  wtf 
again  only  483  grains. 

On  the  whole,  we  must  admit  that  the  riddle  of  glycosuria  has  not  jvt 
been  solved.  It  would,  of  course,  be  easy  to  assume,  as  some  have  dc^iOt 
several  kinds  of  diabetes :  one  due  to  increased  production  of  sugar  aid 
diminished  deposit  of  glycc^gen,  another  to  increased  production  of  aug»r 
with  abundant  glycogen,  a  third  due  to  diminished  oxidation,  and  a  fi>« 
to  diminished  preliminary  changes  of  the  sugar  in  the  blood  or  tii 
before  eildation  takes  place. 

But  the  distribution  to  each  category  would  be  very  arbitrary,  and  iJi 
the  case  of  so  well-marked  and  peculiar  a  clinical  condition  an  that  4 
diabetes  it  seems  more  probable  that  it  has  a  constant  origin.    ' 

Thus  much  may  perhaps  be  said.  The  liver,  when  rendered  hypeneouA 
by  the  *'  diabetes-puncture  "  or  other  nervous  lesions,  manufactiiret  fUgir 
rapidly  and  abundantly  from  its  glycogen  in  a  well-fed  animal  or  a  imiU 
and  thus  produces  a  temporary  glycosuria,  but  not  the  permaneDt  eon^- 


PATHOGENESIS 


455 


UoQ  of  diabetes.  There  is  sometlimg— whether  a  ferment  or  a  want  of  a 
fennent  in  the  blood,  or  some  molecular  difference  in  the  arrangement  of 
the  CHO  atoms  in  diabetic  sugar — which  prevents  its  being  oxidised,  as 
ordinanr  dextrose  is  in  health,  and  thus  it  accumulates  in  the  blood  in 
spite  of  free  respiration. 


Artificial  diahetes. — Before  quitting  this  part  of  our  subject  we  must 
rteflj  refer  to  certain  conditions  known  as  '*  artificial  diabetes,'*  or  rather 
artificial  glycosuria. 

The  iirst  of  these  conditions  is  the  result  of  Claude  Bernard's  famous 
experiment  of  puncturing  the  **  diabetic  centre  "  in  the  bulb.  Traumatic 
glycosuria  is  produced,  as  it  is  also  by  other  injuries  of  the  nervous  sys- 
tem ;  but  the  experiment  fails  if  from  starvation  or  other  cause  the  liver 
of  the  animal  contains  no  glycogen.  The  sugar  derived  from  its  food 
apparently  does  not  pass  on  into  the  circulation,  but  is  stored  us  glycogen ; 
while  the  sugar  formed  from  glycogen  in  the  liver  is  washe'd  out  abundantly 
by  the  augmented  stream  of  blood — an  argument,  as  far  as  it  goes,  for 
Bernard's  rather  than  Pavys  view.  But  this  glycosuria  is  temporary  only, 
as  indeed  we  should  expect,  for  it  is  clear  that  alter  the  puncture,  in  pro- 
portion as  the  amount  of  glycogen  in  the  liver  becomes  reduced  by  the  ex- 
cessive  demands  made  upon  it,  the  glycosuria  must  pass  off  \  and,  in  fact, 
after  a  few  hours  sugar  can  no  longer  be  detected  in  the  urine  of  animals 
on  which  this  experiment  has  been  performed,  It  is  true  thiit  Schiff  found 
that  by  dividing  the  anterior  columns  of  the  cord  in  rats  he  could  make  the 
animals  diabetic,  and  that  this  condition  would  last  for  two  or  three  weeks. 
But  these  results  scarcely  warrant  our  attributing  ordinary  persistent 
diabetes  in  the  human  subject  to  paralysis  of  the  vaso-motor  nerves.  Divi- 
sion of  the  splanchnic  nerves  does  not  cause  glycosuria,  though  it  produces 
hypersemia,  while  poisoning  by  strjxhnia  does,  though  it  causes  con- 
stnotion  of  the  hepatic  vessels.  And  it  seems  impossible  that  the  ex- 
oretion  of  such  large  quantities  of  sugar  as  are  passed  by  diabetic  patients 
at  all  hours  of  the  day,  and  in  amounts  influenced  only  partially  by  the 
me&ts,  can  be  due  to  a  mere  increased  rapidity  of  the  conversion  into  sugar 
of  the  glycogen  naturally  formed  by  the  liver. 

The  second  artificial  kind  of  glycosuria  is  taxic.  It  bos  been  observed 
after  poisoning  by  chloral,  morphia,  or  curare,  and  after  inhalation  of 
chloroform  and  carbonic  oxide  gasj  but,  except  in  the  last  case,  the 
presence  of  sugar  in  the  urine  is  far  from  constant. 

A  physiologically  interesting  form  of  glycosuria  is  that  observed  by 
von   Mering,    as  the  result  of    feeding  dogs  on   phlorizin    (C^iB^fiio), 
gluc^wide  prepared  from  the  bark  of  apple,  pear,  and  cheny  trees.* 

The  third  kind  of  artificial  diabetes  is  that  caused  by  destruction  of  the 
pancreas.  Lancereaui  first  drew  attention  in  1887  to  the  co-existence  of 
leaiona  of  the  pancreas  with  severe  diabetes  ;  and  Minkowski,  confirmed  by 
ron  Mering  and  other  trustworthy  observers,  has  shown  that  glycosuria 
can  be  produced  in  dogs  by  destruction  of  the  pancreas,  while  this  effect 
ta  prevented  if  a  small  portion  of  the  gland  is  left  behind  (cf.  p,  450). 

There  is  no  doubt  that  the  pancreas,  like  the  testis  and  the  kidney,  is 

*  That  tbU  is  not  the  result  of  trAniforniatioQ  of  phlorizlD  (or  pbloridzin)  into  i^lycofe 
11  •hown  by  the  fact  thnt  the  siiinc  glycosuritt  !i  produced  bj  g^iring  its  derivfttive  phloretin, 
which  10  not  &  gljcoside. 
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not  a  mere  secreting  gland,  but  has  other  important  functions.  P»iuf% 
like  the  thyroid  and  supra-renal  bodies,  it  keeps  in  check  the  occomosi 
of  remote  changes  in  nutrition,  and  so  causes  glychaemia. 

But  diabetes  is,  at  least  in  most  cases,  due  neither  to  injuries  ei  tki 
nervous  system,  nor  to  ingestion  of  poison,  nor  to  disease  of  the  panerai. 

Theory  of  the  other  symptoms. — Given  glycosaemia,  the  other  patkv 
logical  effects  seem  to  follow  naturally.  With  a  diffusible  crystalloid  fib 
dextrose  glycosiuria  will  at  once  follow.  That  in  itself  leads  to  poljona, 
and  then  the  flow  of  urine  produces  dryness  of  the  tissues,  constipatioo,  laj 
thirst;  the  loss  of  oxidisable  food  leads  to  hunger,  emaciation,  muaodir 
weakness,  lowered  temperature;  while  dextrose,  or  rather  some  qqb- 
comitant  products  of  deranged  metabolism — as  aceto-acetic  or  oxybutjrk 
acids — act  as  poison  in  producing  local  gangrenous  inflammation  in  ftg 
skin,  or  causing  cerebral  coma,  or  preparing  a  suitable  soil  for  the  growtl 
of  the  tubercle  bacillus  in  the  limgs. 

Clinical  atiology  of  diabetes, — Some  interesting  cases  have  been  xb- 
corded  in  which  the  urine  has  been  found  to  contain  sugar  after  the  htM 
has  been  injured,  or  when  it  was  diseased.     As  far  back  aa  1854  Dr  Goot 
den  published  in  the  '  Lancet '  a  series  of  instances  of  glycosuria  following 
blows  or  falls  upon  the  head ;  but  in  most  of  them  the  presence  of  sugar  in 
the  urine  was  transitory,  like  that  in  dogs  and  rabbits  after  Befnaitfi 
puncture.     Dr  Pavy,  however,  mentions  the  case  of  a  cadet  at  Woohrich 
who  was  attacked  with  strongly  marked  diabetes  a  few  days  after  being 
stunned  by  a  blow  upon  the  head ;  and  he  also  observed  two  instances  of  dia- 
betes after  an  attack  of  hemiplegia.     Frerichs  recorded  a  large  number  of 
similar  cases.     Many  years  ago  (about  1867)  a  little  girl  was  brought  into 
Guy's  Hospital  dead  from  fracture  of  the  skull  and  other  injuriei  in 
being  run  over ;  a  patch  of  haemorrhage  was  found  by  the  writer  in  the 
floor  of  the  foiu-th  ventricle,  and  some  urine  was  then  collected  from  the 
bladder  and  gave  decided  evidence  of  sugar.     A  striking  case  in  winch 
disease   of  the  fourth  ventricle   has   led   to   glycosuria   in   man  is  one 
quoted  by  Trousseau,  in  which  there  was  a  tumour  in  the  floor  of  this 
cavity.     Similar  cases  have  been  since  recorded ;  but,  interesting  as  they 
are  from  a  physiological  point  of  view,  they  lend  small   support  to  a 
nervous  theory  of  diabetes. 

Like  most  other  diseases,  diabetes  has  been  attributed  to  mental 
anxiety  and  "  overwork."  Sir  Hermann  Weber  met  with  the  ceise  of  s 
gentleman  who  became  diabetic  on  two  separate  occasions,  at  an  interval 
of  nine  years,  under  the  pressure  of  anxiety  from  impending  commercia 
ruin.  In  other  cases  recorded  by  Rayer  and  Frerichs,  diabetes  has  fol 
lowed  a  violent  fit  of  grief  or  of  anger,  and  Dr  Dickinson  mentions  severs 
similar  cases. 

It  has  been  stated  by  Maudsley  that  diabetic  parents  often  have  inaan 
children,  and  Dickinson  found  glycosuria  in  17  per  cent,  of  insane  personi 
But  Hale  White  found  it  in  only  4  per  cent,  of  the  inmates  of  Bethlen 
and  in  2*6  at  the  Surrey  County  Asylum  ('Path.  Trans.,'  1883,  p.  353] 
and  Savage  also  believes  that  insanity  and  diabetes  are  unconnecte 
(*  Brit.  Med.  Journ.,'  1885,  vol.  ii,  p.  1054). 

An  inherited  tendency  is  clearly  present  in  some  cases  of  diabetei 
Pavy  gives  nimaerous  instances  of  this :  in  one  family  two  sisters  and  tvr 
brothers ;  in  another  a  son,  his  father,  and  an.  aunt ;  in  a  third  a  fatbe 
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and  IiiB  two  dauglit^rs ;  in  a  fourth  a  father  and  a  son ;  in  a  fifth  two 
brothers ;  in  a  sixth  three  brothers ;  in  a  seventh  a  brother  and  a  sifter ; 
and  in  an  eighth  the  father,  mother,  and  three  daughters ;  and  (to  mention 
only  one  other  case)  a  mother,  grandmother,  and  four  out  of  five  children. 
Hoberts  knew  a  family  of  eight  children,  all  of  whom  became  diabetic, 
although  the  parents  were  healthy*  Frericha  found  39  hereditary  casee 
among  400. 

One  hundred  and  twenty-two  cases  were  collected  for  the  writer 
by  Mr  J.  E.  Nevins  from  the  records  of  Guy^s  Hospital,  and  in  eight  of 
these  there  was  a  history  of  diabetes  in  one  or  more  members  of  the 
patient's  family  (6*55  per  cent.).  Adding  cases  obtained  by  the  courtesy 
of  the  registrars  of  the  three  other  large  hospitals,  St  Bartholomew's,  St 
Thomas's,  and  the  London,  and  those  recorded  by  Schmitz  and  Griesinger, 
he  found  35  hereditary  eases  in  a  total  of  537  (6^51  per  cent.).  In  one 
remarkable  case  the  mother  and  seven  of  the  mother's  brothers  had  died  of 
diabetes. 

Many  writers,  particularly  on  the  Continent,  where  true  gout  is  rare, 
ascribe  a  large  share  to  that  disease  in  the  production  of  diabetes.  It  is 
said  t^at  gouty  diabetes  is  marked  by  the  patient  being  stout  and  ruddy 
and  suffering  little,  as  well  as  by  his  being  elderly.  But  this  means  little 
more  than  that  gout  does  not  exclude  diabetes,  and  that  patients  over  forty, 
florid  and  dyspeptic,  are  by  many  physicians  called  gouty  without  more 
ado.  If  we  inquire  how  many  diabetics  have  suffered  from  inflammation 
of  the  great  toe,  or  from  chalkstones,  we  find  the  number  not  above  that 
of  the  accidental  coincidence  of  two  not  uncommon  diseases,  both  of  which 
affeet  men  rather  than  women,  and  those  over  forty  rather  than  younger 
persons.  It  is  instructive  to  observe  that  some  physicians  have  believed  in 
the  antagonism  of  gout  and  diabetes. 

Distribution. — Diabete«  is  sidd  to  be  nearly  twice  as  common  in  Parid 
as  in  London,  less  common  in  Ireland  and  Scotland  than  in  England,^  more 
•common  in  Europe  than  in  America,  and  in  Saxony  or  Thiiringen  than  in 
Berlin.  It  is  more  common  in  Ceylon  and  parts  of  India  than  in  China, 
Mauritius,  or  Berbice.  Jews  are  particularly  liable  to  it,t  and  negroes  are 
almost  exempt.  It  is  said  to  occur  frequently  among  Parsees  and  wealthy 
Hindoos. 

It  is  more  frequent  in  private  than  in  hospital  practice,  and  as  a  rule 
private  patients  are  older  than  those  in  hospital.  Trousseau  used  to  say 
that  when  there  came  into  his  consulting  room  a  sleek,  plump,  pink-faced 
patient,  dressed  in  black  with  a  white  neckcloth,  he  was  sure  to  be  a 
notary  and  diabetic. 

Age  and  #ej,— Diabetes  rarely  attacks  young  children,  and  is  most  fre- 
quent in  the  latter  half  of  life.  Among  1360  private  patients  who  came 
to  Pavy,  diabetes  began  xmder  t^n  years  old  in  8,  between  ten  and 
twenty  in  57,  between  twenty  and  thirty  in  97,  between  thirty  and  forty 
in  224^  between  forty  and  fifty  in  339,  and  between  fifty  and  sixty  in  418. 
Even  between  sixty  and  seventy  the  number  was  182 — very  large  con- 
sidering the  smaller  number  of  persons  living  over  sixty  compared  with 
thoae  between  twenty  and  forty.     Above  seventy  there  were  35  patients, 

*  Notwithatnndlag  Sir  Charles  Scndnroore'i  itAteiiient  ■>  to  the  greater  frequency  of 
dinb^tet  in  Seottand,  which  milled  Dr  F&gge,  and  is,  as  Dr  Saundby  remarks,  rented  by 
the  Refnttrttr-OeDeral'i  returns, 

t  FrerScht,  for  tiut&tiee.  had  102  Jews  among  his  400  diabetic  patients. 
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one  in  whom  the  disease  began  when  he  was  over  eighty.  The  joungeit 
patient  he  ever  saw  was  an  infant  twelve  months  old  (*  Brit.  Med.  JonriL,' 
Dec.  5th,  1885). 

Diabetes  is  far  more  common  in  men  than  in  women:  in  the  537  cuei 
mentioned  above,  bj  more  than  two  to  one.  In  Pavy's  private  caiei 
the  proportion  was  24*5  to  one,  and  the  total  was  966  to  394.  In  ereij 
decade  (excepting  the  children  under  ten)  the  number  of  males  was  gretter 
than  that  of  females.  Diabetes  is  particularly  rare  in  old  women,  and  the 
predominance  of  the  male  sex  in  this,  as  in  some  other  diseases,  doei  oot 
appear  during  childhood. 


Prognosis. — In    its   well-marked    forms    diabetes    is    always   a 
disease,  and  is  often  rapidly  fatal  if  the  patient  be  under  middle  age. 

Cases  are  sometimes  met  with  in  which  death  follows  a  few  weeb    & 
after   the   first   symptoms   of   the   disease   appeared.      Sir   George  PigH   3 
had  a  patient,  a  Cambridge  undergraduate,   supposed  to  be  in  perfect    ^ 
health,  who  took  part  in  athletic  sports,  and  came  in  second  in  a  foot-face,    ^ 
within  twelve  days  of  his  death  from  diabetes.     The  writer  had  once  t 
young  man  \mder  his  care  who  died  from  diabetic  coma  after  only  two 
months'  illness.      Such  cases  of  acute  diabetes  are,   however,   rare;  tbft 
duration    of    diabetes    is    seldom    imder    three    years,    and    often   much 
longer.     Prout  said  in  1848  that,  among  nearly  seven  hundred  patients 
whom  he  had  seen  within  thirty  years,  he  then  knew  of  but  two  in  whom 
the  disease  had  been  fully  developed  ten  years  before.     Dr  Dickinson, 
however,  mentions  the  case  of  one  patient  in  whom  the  urine  was  con- 
stantly saccharine  for  fifteen  years,  and  Dr  Pavy  a  similar  case  whidi 
lasted  twenty-five  years. 

The  age  of  the  patient  has  a  greater  influence  on  the  prognosis  than 
any  other  condition.  Children  who  are  attacked  by  it  never  live  to  grow 
up.  In  young  men  it  is  still  a  dangerous  disease.  After  forty  years  of 
age  our  patients  may  be  treated  with  hope,  and  at  fifty  with  a  probability 
of  improvement  or  even  recovery.  Old  people  eometimes  pass  saccharine 
mine  for  years  without  appearing  to  suffer  from  it;  but  in  such  patients, 
the  urine  is  seldom  excessive  in  quantity,  nor  other  symptoms  severe. 

At  a  middle  period  of  life,  say  between  forty  and  siz^,  the  jNrognosis 
of  a  case  of  diabetes,  when  it  first  comes  ^under  observation,  muat  mainly 
be  based  upon  the  degree  of  severity  of  the  symptoms,  particularly  emacia- 
tion. It  is  always  a  favourable  sign  if  a  diabetic  patient  is  stout  and  well 
nourished. 

If  sugar  is  present  without  much  increase  in  quantity  of  the  urine  the 
prognosis  is  better  than  when  there  is  polyuria. 

It  is  generally  supposed  that  the  detection  of  albumen  in  the  urine  in 
addition  to  the  sugar  is  a  serious  indication,  but  Dr  Pavy  says  that  he  has- 
known  a  small  quantity  of  albumen  to  be  present  for  years  without  appar 
rent  harm.  It  seems  doubtful  whether  there  is  more  than  fortuitous  con- 
nection between  glycosuria  and  albuminuria. 

The  next  ground  for  prognosis  is  the  effect  of  diet.  If  under  restricted 
diet  the  amount  of  sugar  rapidly  diminishes,  and  the  patient's  diaoomlorts 
diminish  also,  the  prognosis  is  favourable,  and  particulariy  if  he  makes. 
flesh.  But  if  in  spite  of  his  faithfully  following  out  advice  as  to  diet,  the- 
output  of  sugar  is  still  large,  and  the  other  symptoms  are  not  materiallj 
relieved,  the  outlook  is  almost  \iope\«sa. 
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Treatment  by  diet. — ^Theory  and  experience  agree  in  teaching  that  by 
<iiniiiiithing  the  a^iount  of  gljcose  in  the  urine  we  diminish  it  in  the 
MooAt  And  that  bj  diminishing  it  in  the  blood  we  relieve  the  symptoms  of 
diabetes.  They  equally  teach  that  we  can  in  all  cases  limit,  and  in  most 
fCBTent  the  excretion  of  sugar  by  removing  carbohydrates  from  the  food 
d  diabetic  patients.  Thus,  as  Prout  long  ago  laid  down,  "  diet  is  the 
fait  and  chief  point  to  be  attended  to." 

Dr  John  RoUo,  at  the  end  of  the  last  century,  appears  to  have  first 
prescribed  abstention  from  starch  and  sugar;  he  proposed  to  confine 
diabetic  patients  entirely  to  animal  food.  But  although  the  inhabitants  of 
tfctic  regions,  the  Caffres,  and  the  trappers  of  North  America  live  for 
months  together  without  the  chance  of  obtaining  anything  else,  experience 
thowB  that  when  all  kinds  of  food  are  within  reach,  there  is  very  great 
difficulty  in  keeping  patients  exclusively  to  meat;  and  the  more  so  since 
in  diabetes  the  appetite  is  voracious,  and  the  craving  for  forbidden  food 
ill  the  greater.  We  therefore  try  to  include  among  permitted  viands  as 
msoy  of  vegetable  origin  as  possible,  and  the  result  has  been  the  construc- 
tion ai  a  tolwably  copious  diet-table. 

Almost  all  animal  food — ^flesh,  fish,  and  fowl — ^may  be  eaten  by 
persons  suffering  from  diabetes,  notwithstanding  the  small  amount  of  gly- 
cogen it  contains.  But  soups  must  not  be  thickened,  or  joints  basted  with 
four.  The  liver  of  calves  or  pigs,  and  the  edible  molluscs — oysters,  cockles, 
and  mussels — all  contain  glycogen;  but  in  the  case  of  Joseph  North 
(p.  455),  to  whom  Dr  Pavy  twice  gave  four  dozen  oysters  for  two  days 
nmning,  they  caused  no  decided  increase  in  the  amount  of  sugar  excreted. 
MUk  (which  yields  dextrose  and  galactose)  is  not  so  injurious  as  would  be 
thought  from  the  amount  of  lactose  it  contains.^ 

Cream  and  butter  form  important  articles  of  diet  in  diabetes.  Cod- 
lifer  oil  is  useful  for  loss  of  fiesh.  Honey  (yielding  dextrose  and  leevu- 
lose)  is  of  course  injurious.  Glycerine  is  harmless,  since  its  composition, 
CH|(0H)3  is  different  from  that  of  any  of  the  sugars.  Indeed,  when 
sdininistered  to  animals  it  increases  the  storage  of  glycogen  in  the 
liTer  and  diminishes  the  sugar  in  the  blood.  Another  substitute  for  sugar 
it  Saccharin  (Benzoyl-sulphonic-imide).  It  sweetens  far  more  powerfully 
than  cane-sugar,  and  of  course  does  not  yield  glycose ;  but  it  renders  the 
nliva  unpleasantly  sweet. 

The  plan  of  treating  diabetic  patients  by  a  diet  of  skimmed  milk,  six  or 
e^ht  pints  daily,  is  not  theoretically  justified,  for  the  lactose  is  taken  and 
the  cream  left  behind,  and  the  practical  results  are  unsatisfactory,  f  Much 
more  likely  to  be  useful  is  a  preparation  of  milk  which  Dr  A.  E.  Wright  X 
made  by  precipitating  the  casein  with  dilute  acetic  acid,  and  then  redis- 

*  Dr  Pavj,  indeed^  found  that  in  North's  cage  the  administration  of  threo  pints  of  milk 
diflj  not  only  caused  a  marked  increase  in  the  amount  of  sugar,  bat  also  brought  back  the 
nnsy  aaiiMitions  which  the  man  had  experienced  when  the  disease  had  be^n  uncontrolled 
tf  tnatment.  But  Sir  William  Roberts  mentions  the  case  of  a  girl  who  (her  diet  being 
wstrieted  in  other  respects)  continued  to  gain  strength  and  to  improve  in  health  when  she 
wu  allowed  to  drink  three  pints  of  milk  daily. 

t  Dr  Qreenbow  recorded  a  case  in  which  a  patient  took  from  four  to  six  quarts  of 
ddamed  milk  daily,  with  the  effect  of  removing  his  symptoms  and  of  freeing  his  urine  from 
npr,  nd  two  months  afterwards  he  remained  well.  But  Roberts  refers  to  the  eases  of 
Hfinl  persons  treated  with  skimmed  milk,  and  says  that  few  of  them  could  tolerate  it  for 
■on  than  a  few  days,  and  then  were  rapidly  reduced,  while  one  case  was  brought  to  a  fatal 
Uminatioii  in  three  months. 

t  In  the  (Irooers'  Lecture  at  the  University  of  London,  which  was  published  in  the 
'lUtitb  Msdkm!  JoarttBL' AdHI  lltb.  1891. 
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solving  the  curd  in  an  alkaline  solution  of  the  phosphates  and  other  salts 
of  milk.  The  result  is  a  not  iinpalatable  drink,  which  can  be  aweeteasd 
if  desired  with  a  little  Baccharin,  and  is  entirely  free  from  sugar.  Practi- 
cally, however,  most  diabetics  do  without  much  milk,  and  a  small  amount 
is  very  rarely  found  injurious. 

Most  vegetables  are  injurious.  The  worst  are  those  richest  in  starchy 
as  potatoes  and  artichokes ;  but  carrots,  parsnips,  turnips,  beans,  Bmnsli 
sprouts,  cauliflower,  broccoli,  and  sea-kale  also  contain  either  starch  or 
sugar,  and  can  only  be  allowed  with  caution. 

Cabbages,  spinach,  celery,  lettuces,  watercresses,  or  mustard  and  cress 
may  all  be  eaten.  By  boiling  in  a  large  quantity  of  water,  even  the  for- 
bidden kinds  of  vegetables,  if  they  contain  sugar  only,  and  not  starch,  may 
be  rendered  much  less  injurious.  As  Prout  long  ago  remarked,  there  is  a 
direct  advantage  in  the  use  of  such  green  vegetables  as  are  harmless;  for 
their  indigestible  part,  cellulose  or  lignin,  tends  to  correct  the  constipation 
which  is  often  so  troublesome  in  diabetes. 

All  kinds  of  swget  fruits  are  harmful,  although  currants  and  raspberries 
and  other  acid  fruits  are  sometimes  allowed.  Nuts  are  harmless;  but 
chestnuts  abound  in  starch. 

The  greatest  difficulty  is  for  the  diabetic  patient  to  do  without  breads 
and  there  have  been  many  attempts  to  invent  a  substitute.  Boachardat 
in  18-^1  prescribed  a  kind  of  bread  made  from  flour,  after  removal  of  all  the 
starch  by  washing.  But  this  gluten  bread  is  by  no  means  perfectly  free 
from  starch,  for  it  at  once  turns  blue  if  a  little  iodine  be  dropped  on  it; 
and  patients  complain  that  it  is  very  unpleasant  to  chew.  Gluten  biscuits 
are  less  distasteful,  and  gluten  may  be  used  for  the  boules  de  saupe  recom- 
mended by  Dr  Palmer,  of  Nayland.  A  second  substitute  for  ordinary  bread 
is  a  sort  of  cake  from  bran.  Prout  suggested  this ;  and  Dr  Camplin,  who 
himself  suffered  from  diabetes,  greatly  improved  the  method  by  which  it  is 
prepared,  so  that  bran  cakes  are  still  made  according  to  his  directions.  A 
third  substance  which  may  be  used  by  diabetic  patients  instead  of  bread  is 
the  almond  cake  which  was  introduced  by  Dr  Pavy ;  its  only  fault  is  its  high 
price.  Cocoa-nut  cakes  are  also  manufactured  with  the  same  object,  and 
bread  made  of  the  soya  bean ;  but  the  latter,  according  to  Eeveli's  analysis, 
contains  24  per  cent,  of  carbohydrates,  according  to  Eonig^s  nearly  30. 
If  inulin,  the  starch  of  dahlias  and  several  other  roots,  could  be  pro- 
duced in  abimdance,  it  might  be  used  instead  of  flour,  for  it  only  yields 
laevulose  on  digestion  instead  of  dextrose  (Hale  White). 

Wheaten  flour,  as  well  as  that  of  other  kinds  of  com,  is  of  course 
injurious ;  and  so  are  rice,  arrowroot,  sago,  tapioca,  macaroni,  and  Tenni- 
celli.  In  all  but  the  most  severe  cases  we  may  allow  a  little  toast,  not  for 
the  dextrine  it  contains,  but  because  less  is  taken. 

As  to  the  drijvk  of  diabetic  patients,  restriction  of  the  amount  of  water 
taken  is  followed  by  no  advantage,  and  would  add  greatly  to  the  patient*s 
discomfort.  Other  allowable  beverages  are  tea,  coffee,  cocoa  made  from 
nibs,  claret,  burgundy,  chablis,  hock;  also  brandy  or  other  unsweetened 
spirits,  with  mineral  waters.  Chocolate,  sweet  ales,  porter  and  stout^  cider, 
all  sweet  and  sparkling  wines,  are  of  course  forbidden. 

Dr  Pavy  says  that  the  patient  often  at  first  complains  that  his  food  is 
not  bulky  enough  to  satisfy  him ;  but  after  persevering  for  a  few  days  he 
finds  that  his  appetite  becomes  less.  Johnson's  dictum  that  it  is  easier  to 
abstain  than  to  be  abstemious  \«  "very  a.^^Ucabl(&  to  the  diabetic. 
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Before  a  patient  suffering  from  this  disease  adopts  the  restricted  diet  he 
■tumid  be  weighed,  the  amount  of  urine  passed  each  day  and  its  specific 
gtmwitj  should  be  carefullj  registered,  and  the  quantity  of  sugar  secreted 
in  the  twenty-four  hours  should  also  be  determined. 

After  audi  observation  for  two  days  (or  in  mild  cases  longer)  we  know 

b0«r  the  patient's  organism  deals  with  an  ordinary  mixed  diet,  and  have 

thus  a  standard  by  which  we  can  judge  of  the  effect  of  treatment.     In  all 

but  intermittent  or  doubtful  cases  we  should  then  begin  the  diabetic  diet, 

at  first  excluding  all  saccharine  and  all  starchy  food,  except  milk  and  a  little 

bread.     If  the  sugar  disappears  and  the  symptoms  improve,  we  may  be 

ntisfied  with  the  result,  and  continue  this  modified  restriction.     If  more 

than  a  trace  of  sugar  is  passed,  and  if  the  thirst  and  polyiuia  continue,  we 

Buut  then  persuade  the  patient  to  give  up  bread  for  almond  biscuits,  and 

prescribe  opium.     When  the  sugar  steadily  diminishes  or  disappears,  when 

the  distressing  symptoms  are  relieved  and  the  patient  begins  to  make 

weight,  we  may  indulge  him  with  bread  and  the  less  saccharine  fruits. 

or  vegetablee,  and  allow  him  to  take  as  much  milk  as  he  pleases.      In 

elderly  persons  free  from  serious  discomfort,  the  less  rigidly  restricted 

£et  should  be  allowed;  but  if  a  considerable  and  constant  excretion  of 

glyoose  goes  on,  we  should  advise  stricter  abstinence  from  starch  and  sugar. 

In  severe  cases,  and  even  in  mild  ones  during  the  first  week  of  treat- 

msnt,  it  is  necessary  to  analyse  the  urine  daily,  noting  the  amount,  specific 

gravity,  and  the  daily  excretion  of  urea,  as  well  as  that  of  dextrose. 

Afterwards  once  a  week,  or  in  the  slighter  cases  once  a  month,  a  sample 

of  the  urine  should  be  examined,  \mtil  on  an  ordinary  mixed  diet  it  has 

eoDtinued  free  from  sugar  for  two  or  three  months,  and  the  other  symptoms 

of  the  disease  have  disappeared. 

One  object  of  a  daily  analysis  is  to  tell  whether  the  patient  is  strictly 
following  the  prescribed  rules.  Those  who  suffer  from  diabetes  often 
wilfully  deceive  their  medical  advisers,  and  are  detected  in  having  surrcp- 
titiooily  eaten  bread,  apples,  or  other  forbidden  food,  by  the  discovery 
that  the  urine  has  on  some  one  day  been  found  to  contain  an  increase  of 
ngsr. 

When  the  restricted  diet  is  conscientiously  adhered  to,  we  sometimes 
ne  the  most  rapid  and  striking  benefit  ensue. 

A  man  aged  thirtj-nine  was  passing  eight  pints  of  urine  daily,  containing  5680  grains 
of  ngar.  Under  a  restricted  diet  the  mean  dailj  flow  of  urine  went  down  within  a  week 
to 60 ounces;  the  sugar  fell  on  the  third  day  to  134  grains,  at  the  end  of  a  week  to  48 
gnins,  and  after  a  fortnight  only  a  trace  of  it  could  be  detected.    The  patient  lost  all  his 

rptoms,  and  gained  flesh  at  the  rate  of  three  pounds  a  week.  In  about  eight  months  all 
fugar  had  disapfMared,  and  nearly  four  years  afterwards  he  was  quite  well. — C.  H.  F. 
The  present  writer  once  met  with  a  somewhat  similar  case.  The  patient,  a  stout  florid 
BS&  of  forty-tiiree,  had  begun  rapidly  to  lose  strength  and  weight,  and  to  suffer  from 
ftint  and  frequent  micturition.  The  symptoms  dated  from  early  in  December,  1890,  and 
ngar  was  detected  soon  after.  When  first  seen  (January  1st,  1891)  he  had  the  raw  tongue, 
eoostipation,  and  all  the  other  discomforts  of  acute  and  somewhat  advanced  diabetes.  The 
srine  was  of  sp.  gr.  1082,  and  contained  a  large  amount  of  glycose.  He  was  put  on  re- 
itricted  dkt  with  a  grain  of  opium  three  times  a  day.  He  had  greatly  improved  in  a  week, 
nd  the  sugar  had  diminished  to  about  a  third  of  its  previous  amount.  He  persevered  with 
the  treatment,  and  three  weeks  after  it  was  begun  be  felt  perfectly  well,  and  the  urine  was 
noderate  in  amount  of  sp.  gr.  1021,  and  nearly  free  from  sugar.  On  February  26th  the 
vine  was  perfectly  normal,  and  there  was  no  return  of  symptoms  two  months  later. 

Unfortunately,  in  the  majori.t7  of  cases  treatment  is  much  less  success- 
M    TfiA  nMfJant'a  tnrmnfnma  mav  be  greatlj  benefited,  or  a\toget\ifeT  x^- 
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xnoyed ;  the  amount  of  urine  whicli  he  passes  may  be  much  diminished,  or 
reduced  to  the  normal  quantity;  it  may  even  cease  to  c(mtain  sugar,  so 
that  for  the  time  all  signs  of  the  disease  are  absent;  and  yet,  if  he  now 
attempts  to  return  to  his  previous  way  of  living,  the  urine  again  becomei 
saccharine,  and  one  by  one  all  the  symptoms  of  diabetes  reappear. 

Even  when  the  patient  under  strict  diet  loses  his  symptoms,  and  tb 
quantity  of  urine  which  he  passes  falls  to  the  normal  amount^  it  bj  ao 
means  always  ceases  to  contain  sugar."^ 

Sometimes  the  most  rigidly  restricted  diet  entirely  fails.  There  in 
cases,  especially  in  young  patients,  in  which  all  treatment  appears  to  be 
useless.  Other  patients,  again,  are  at  first  benefited  by  dietixig ;  but  ifter 
a  time  it  ceases  to  be  useful,  and  sometimes  the  disease  appean  to 
advance  less  instead  of  more  rapidly  when  all  restrictions  are  with- 
drawn. 

Drugs, — ^When  dieting  fails,  or  as  adjuvants  to  dietetic  treatment^ 
various  drugs  have  been  recommended.  Pepsin  and  rennet  have  beei 
tested  by  Parkes,  Griesinger,  and  Roberts,  are  found  useless  or  injunooi 
Ammonia,  and  other  alkalies,  strychnia,  belladonna,  physostigma,  luioiium, 
and  lactic  acid  have  all  been  tried  and  abandoned.  Arsenic  diminishes  the 
amount  of  glycogen  in  an  animal's  liver,  but  has  no  obvious  effect  in 
diabetes. 

The  only  drug  that  has  stood  the  test  of  experience  in  diabetes  is  opwim. 
It  seems  to  have  been  first  used  by  RoUo,  its  value  was  known  to  Proat, 
and  Sir  Thomas  Watson  spoke  of  it  as  a  treasure.  It  is  well  known  that 
patients  suffering  from  this  disease  can  take  much  larger  doses  of  Ofnum 
than  healthy  persons.  Dr  Pavy  gives  it  in  increasing  doses,  until  he  finds 
either  that  the  disease  yields  or  that  the  patient  is  unable  to  take  it.  We 
do  not  know  how  opium  acts  in  diabetes.  Roberts — who  says  that^  without 
any  restriction  as  to  diet,  daily  doses  of  six  to  twenty  grains  always  reduce 
the  quantity  of  urine  by  about  one  half — ^believes  that  in  patients  who  are 
dieted  it  is  useless,  except  as  a  sedative.  This,  however,  is  inconsistent 
with  Pavy*s  accurate  observations;  and,  from  a  much  smaller  experience, 
the  present  writer  would  urge  the  great  benefit  of  opium  in  full  doees, 
particularly  in  severe  cases,  and  when  from  poverty  or  carelessness  the 
patient  is  unable  or  unwilling  to  submit  to  a  serious  restriction  of  diet.  In 
such  cases  avoidance  of  sugar,  potatoes,  and  pudding  can  generally  be 
secured,  and  opium  seems  to  make  up  for  the  bread  that  is  taken. 

In  some  cases  opium  disagrees,  usually  causing  constipation,  or,  occa- 
sionally, diarrhoea.  When  this  is  the  case  we  may  employ  codeioy  as 
recommended  by  Pavy.  Half  a  grain  three  times  a  day  should  be  given 
at  first,  but  the  daily  quantity  may  afterwards  be  gnliaally  raised  to 
as  much  as  thirty  grains.  Such  large  doses,  however,  do  no  more  good 
than  moderate  ones  of  three  or  fomr  grains  thrice  a  day.  Often  codeia  may 
be  given  without  any  obvious  effect  beyond  diminishing  the  sugar  excreted ; 
the  tongue  remains  clean  and  the  appetite  good.  Sometimes,  howevor, 
codeia  causes  headache,  and  morphia  may  then  be  used;  in  fact,  from  the 
observations  of  Dr  Mitchell  Bruce  and  Prof.  Eraser,  it  appears  that  in  some 

*  Whenever  dieting  does  good,  it  appean  always  to  bring  the  qoaatitj  of  ttriae  dova 
to  normal  before  serioasly  affecting  the  specific  gravity  or  the  amount  of  sugar.  Bat 
whenever  dieting  readily  lowers  the  specific  gxmvity,  it  may  be  asiamed  that  the  qiuuitity  of 
orine  jMMsed  by  the  patient  ii  not  excetaWe.— C.  H.F« 
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it  iB  more  effectual  than  codeia  ('  Pract./  Jan.,  1887,  and  July,  1888 ; 
ind  '  BriL  Med.  Journ./  1889,  i,  p.  118). 

General  irtatmenU — ^The  waters  of  Vichy  have  a  great  r^utation  in 
Awice,  and  those  of  Neuenahr  in  Germany ;  both  of  them  contain  sodium 
cirbonate.  The  well-known  Carlsbad  waters  are  chiefly  useful,  if  at  all, 
from  the  presence  of  sodium  sulphate  (Cheltenham  salts)  when  laxatives 
ve  needed.  Some  pathologists  believe  that  the  blood  of  diabetics  is  habi- 
toaUy  less  alkaline  than  normal,  and  it  is  said  to  have  been  occasionally 
Joand  neutral.  Careful  experiments  by  Dr  A.  £.  Wright  showed  in  one 
case  that  the  sugar  steadily  diminished  under  alkaline  treatment. 

Diabetic  patients  are  generally  advised  to  avoid  exertion  beyond  their 
limited  powers,  unless  they  belong  to  the  fat  and  plethoric  group,  in  which 
all  the  symptoms  are  milder.  Bouchardat,  however,  advised  that  active 
exercise  should  be  taken,  and  Trousseau  recommended  it  in  the  strongest 
terms.  "  Un  diab^tique,  qui  chaque  jour  fait  k  pied  un  exercise  violent,  pent, 
WDi  changer  rien  de  son  regime,  retrouver  temporairement  la  sant6  qu'il 
ifiit  perdue,"  etc  (*  Lemons,'  tome  ii,  p.  764).  It  is  curious  to  note  that 
Cdfos  wrote,  ''  At  cum  urina,  super  potionum  modum  etiam  sine  dolore 
profiaens,  maciem  et  periculum  facit,  si  tenuis  est  \i,  e,  dear  and  pale]  opus 
Mt  exercatatione,"  etc.  (lib.  iv,  cap.  zx).  Prolonged  and  active  muscular 
exertion  is  now  prescribed  by  several  German  physicians  on  theoretical 
groonds,  as  tending  to  oxidation  of  the  glycose.  In  England  we  generally 
believe  it  to  be  injurious. 

Complications, — The  intolerable  thirst  of  diabetes  may  be  relieved  by 
dilute  phosphoric  acid,  or*  solution  of  bitartrate  of  potash.  Constipation 
dionld  be  treated  with  01.  Ricini  or  Conf.  Sennae  or  extract  of  aloes,  or 
with  saline  purgatives,  of  which  sulphate  of  magnesia  well  diluted  is 
probably  the  best. 

If  there  is  phthisis  present,  one  can  only  give  opium  more  freely  than 
in  other  cases  of  pulmonary  disease,  and  urge  as  much  cod-liver  oil,  butter, 
end  cream  as  the  patient  is  able  to  digest. 

When  diabetic  coma  comes  on,  intra-venous  injection  of  saline  solution 
in  order  to  dilute  the  thickened  blood  has  been  repeatedly  tried,  unf or- 
tunitely  with  even  less  frequent  or  more  temporary  success  than  in  the 
collspse  of  cholera  (cf.  supra,  p.  290). 

In  the  '  Guy's  Hospital  Reports '  for  1873-4  (vol.  xix,  p.  173)  Dr  Fagge 
reccMrded  a  case  of  injection  in  which  the  pulse  was  scarcely  perceptible,  and 
tbe  body  and  limbs  were  cold.  Twenty-six  ounces  of  a  solution  of  phos- 
phate of  soda  and  chloride  of  sodium,  of  sp.  gr.  1020,  were  injected  into  the 
right  cephalic  vein,  with  the  effect  of  restoring  the  patient  to  consciousness 
for  a  time.  He.jsat  up,  answered  questions,  took  nourishment  well,  and 
eien  asked  for  it;  his  pulse  was  80.  Thirty-two  hours  later,  however,  he 
again  became  drowsy  and  died.  This  patient's  condition,  before  the  solu- 
tion was  injected  into  his  veins,  was  strikingly  like  that  of  a  man  in  the 
collapse  of  cholera :  only  a  few  drops  of  thick  dark  blood  escaped  from  the 
wound  in  the  arm. 

A  few  months  afterwards  Dr  Frederick  Taylor  had  a  similar  case,  in 
which  he  employed  the  same  treatment,  but  with  scarcely  any  good  result 
(t&fj.,  ToL  xix,  p.  521,  and  xxv,  p.  169).  Dr  Dickinson  has  since  put  on 
record  a  remarkable  case  in  which  very  free  intra-venous  injection  of  saline 
lolntion  had  a  decided  though  only  temporary  effect  ('  Clin.  Trans.,'  1890, 
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p.  130).  In  a  case  reported  in  the  'Lancet'  for  1898  (toL  i,  p.  401),  Dr 
Thomas  Oliyer,  of  Newcastle,  had  as  striking  success,  and  the  coma  had  nat 
returned  after  four  weeks. 

Probablj  the  best  chance  of  averting  threatening  diabetic  coma  is  acthrt 
purging,  but  no  method  can  be  depended  on. 


GENERAL  DISEASES  AFFECTING  THE  JOINTS 


GOUT 


*0  ffTvyvbv  ovvoft,  it  9toig  arvyovfuvovi 
Uoddypa,  iroXvorivacrc,  KwcvroD  rkKvov* 

Uoia,  y6vv,  KorvXriv,  dfrrpayaXovCf  i(rx^^»  fiijpovQ 
Xitpag,  tauoirXdrag,  /3pa)^iovac»  KOputva,  KapyroifQ 
*Ee6iii,  vtfiiTai,  ^Xlyci,  Kparit,  irvpcii,  fiaXaffffii, 

LuciAir,  Fodagroiragmdia,^ 

History — Onset  and  symptoms  of  a  first  attack — Subsequent  course — TJie 
affected  joints — liihate  of  soda — tophi — Pathology  of  gout — Etiology — 
hereditary  gout — age  and  sex — diet — climate — saturnine  gout — Diagnosis 
— Prognosis — Gouty  nephritis — otJier  complications — Treatment  by  drugs, 
diet,  and  baths. 

Synonyms, — Or,  Yladaypa.  The  terms  x^'P^yP«>  ufxaypa,  and  similar 
Mmpoimds  were  also  used. — Lot.  Podagra:  in  Mediseval  Latin  Gutta,  a 
drop,  i,e,  of  distillation  of  morbid  humours  into  a  joint;  whence  Gout, 
Qwtte,  and  Gicht.  ''Arthritis/'  dpBplrii,  sc.  >6nof,  is  sometimes  used 
M  a  synonym  by  classical  and  by  modem  writers. 

Definition, — A  disease  characterised  by  deposition  of  insoluble  urates 
m  the  cartilage  of  the  joints  and  in  the  subcutaneous  tissues. 

Eittory. — ^This  remarkable  disease  was  well  known  to  the  ancients.  The 
Bippocratio  writings  show  that  it  was  common  in  Greece,  and  it  is  frequently 
I'  lOiaded  to  by  Cicero,  Horace,  Juvenal,  and  Martial.  Celsus,  Galen,  and 
ketnoB  describe  the  disease  very  much  as  we  see  it  now.  Alexander  of 
TnUes,  in  the  sixth  century,  recommends  hermodactyl,  and  this  drug  was 
pniied  by  the  Byzantine  and  Arabian  physicians ;  it  was  probably  the  corm 
of  a  species  of  colchicum.  Lucian  wrote  a  burlesque  tragedy,  of  which  four 
lines  are  quoted  at  the  head  of  this  chapter,  describing  the  power  of  the 
goddeis  Podagra. 

*  Oh  !  liatef  al  name,  abhorred  by  the  gods,  most  lamentable,  hell-born  gout ! 
^oot»  knee,  hip,  ankle,  bannch,  and  thigh, 
Jurk^,  Bbon}den.  mrmM,  elbows,  and  wriatB, 
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In  modem  times  the  medical  literature  of  gout  dates  from  Sydenbai 
(1683),  who  was  very  competent  to  write  about  this  disease,  huTing  hiasal 
suffered  from  it  for  thirty-four  years.  His  masterly  desoription  was  copM 
by  Cullen,  and  has  formed  the  basis  of  almost  all  that  has  since  besi 
written  upon  the  subject. 

At  the  beginning  of  the  last  century  Sir  Richard  Blackmore,  the  ooorl 
physician,  whose  poems  live  in  Dryden's  satire,  wrote  a  worthless  discoiaii 
on  the  Gout  (1726),  and  Dr  George  Cheyne  an  essay  on  the  same  sobjii 
(1722),  better  written,  but  with  no  other  merit.  Heberden's  chapter  on  tkli 
subject  is  one  of  his  best  (1782).  Early  in  the  present  century  Sir  Chsihij 
Scudamore  published  a  treatise  on  Gout  and  Gravel,  which  went  rtpid^} 
throiigh  many  editions  (1817  to  1823) ;  and  here,  for  the  first  time,  we  iUi 
the  modem  method  of  collection  of  facts,  anatomical  obsenrationi,  ui\ 
statistics.  A  great  advance  was  made  by  the  publication  of  Sir  AIM] 
Garrod's  well-known  and  original  researches  (1859),  by  those  of  the  kill 
Sir  William  Roberts  (1882),  and  of  Dr  Luff  (1898).  ; 

Abroad,  gout  has  always  been  comparatively  rare,  but  Trousseau  aai{ 
Charcot  in  France,  and  recently  Professor  Ebstein  in  Germany,  have  midi  | 
valuable  contributions,  both  clinical  and  pathological,  to  its  study. 

The  fit  of  gout, — ^Probably  most  oases  of  gout  begin  insidiously,  bH 
the  first  onset  of  the  disease  is  sometimes  dramatically  sudden  and  ie?en. 
The  following  is  taken  from  Sydenham's  clinical  description  oi  such  a  em^ 
drawn,  no  doubt,  from  his  personal  experience :  * 

''  The  patient  goes  to  bed  and  to  sleep  in  apparent  health,  hot  k 
awakened  about  two  o'clock  by  a  pain  in  one  of  his  feet,  genenHj  in  thi 
ball  of  the  great  toe,  but  sometimes  in  the  heel,  ajikle,  or  leg.  TW 
parts  feel  as  if  tepid  water  were  poured  over  them.  Then  follow  diilli  lai 
rigors  and  a  little  fever.  The  pain,  which  was  at  first  moderate,  beoooMl 
more  intense.  It  is  a  grinding,  wrenching  pain»  like  that  of  dislocatka 
of  a  joint;  or  as  if  a  dog  were  gnawing  it;  or,  again,  like  a  vioM 
compression  of  the  foot.  The  patient  keeps  changing  the  position  of  lui 
foot,  in  the  vain  hope  of  finding  a  place  in  which  to  lie  in  comfort.  Hi 
cannot  bear  the  bedclothes  to  touch  it,  and  the  least  vibration  of  thi 
floor  causes  him  extreme  distress,  so  that  those  about  him  have  to  tx^ 
the  room  with  the  lightest  possible  step."  For,  as  Sydenham  eliewlwii 
puts  it,  "  a  fit  of  gout  is  a  fit  of  bad  temper."  I 

''  Towards  the  morning  of  the  second  night  the  patient  has  a  sudden  ind 
slight  respite,  which  he  imputes  to  having  at  length  found  a  comfortibli 
position.  He  perspires  gently  and  falls  asleep.  He  wakes  freer  from  piii, 
and  then  finds  that  the  part  is  swollen.  Till  then  the  only  visible  sw^Uiog 
had  been  that  of  the  veins  round  the  painful  joints.  For  the  next  two  or  . 
three  days  the  pain  returns  towards  evening,  and  again  abates  in  thi 
morning.  A  few  days  after,  however,  the  other  foot  begins  to  swell,  lod 
the  whole  tragedy,"  as  Sydenham  calls  it,  "  is  acted  over  again.*' 

The  affected  joints,  besides  being  exquisitely  painful,  are  of  a  de^  nd 
colour,  swollen,  tense,  and  shining.  As  soon  us  the  patient  can  bear  tin 
pressure  of  the  finger  he  finds  that  the  skin  pits,  from  inflammitoiy 
oedema.     Then  follow  desquamation  and  itching. 

*  The  passage  occurs  in  the  '  Tractatus  de  Podagra,'  §  5,  beginning  "  8mnu  Itftm 
somnoque  commiftitur."  Another  abridged  accoan^t  a^^eara  in  the  61it  chapter  of  th« 
'  ProceBavM  integri  de  morbia  curandva.* 
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The  amount  of  fever  depends  on  the  looal  inflammation.  Even  in  the 
KNt  serere  attacks,  it  is  not  so  high  as  in  Rheumatism. 

A  first  attack  is  made  up  of  a  series  of  minor  fits,  which  gradually 
eoome  milder,  and  altogether  last  about  a  fortnight.  Later  attacks  are 
■i  aeyere  and  more  continuous. 

Before  a  fit  of  the  gout  the  patient  often  appears  to  be  in  his  usual 
Mlth.  Sjdenham,  however,  observed  that  indigestion  and  flatulence 
ometimeB  precede  the  attack ;  and  Sir  Alfred  Garrod  says  that  such  pre- 
Mnitoty  symptoms  may  be  very  distressing.  Trousseau  remarks  that 
ke  patient  is  often  ''  bilious,"  with  a  capricious  appetite,  preferring  acids 
■d  highly  seasoned  dishes. 

After  an  attack  of  gout  a  man  often  feels  much  better  than  before. 

Is  is  more  active,  and  free  from  the  uncomfortable  feelings  that  may  have 

kroubled  Imn.     Sooner  or  later  he  experiences  a  second  seizure ;  sometimes 

sot  for  two  or  three  years  after  the  first;  but  often  the  interval  is  not 

■ore  than  a  twelvemonth,  and  it  may  be  less.     The  second  attack  is  in 

iki  torn  succeeded  by  others,  and  always  at  shorter  intervals ;  until  at  last 

the  disease  becomes  chronic,  and  the  patient  is  scarcely  ever  free  from  it. 

Probably  in  consequence  of  Sydenham's  graphic  and  accurate  descrip- 

tk>n  of  a  first  attack  of  acute  gout,  it  has  been  too  often  assumed  that  such 

a  iti  usual  or  even  constant  mode  of  onset.     But  in  many  cases,  perhaps  in 

tfe  majority,  the  first  attack  is  far  less  acute,  severe,  and  dramatic :   the 

Ingedy  is  more  slowly  played  out.    And  in  not  a  few  patients  gout  begins 

11  no  acute  or  sudden  form,  but  stealthily  and  almost  imperceptibly.     A 

mm  aboat  fifty  complains  of  his  boots  being  tight,  or  sprains  his  ankle 

Me  shooting,  or  feels  a  twinge  in  one  knee  as  if  it  w^^  strained.     There 

iiiio  pain  at  night  and  no  redness  or  swelling  to  be  seen,  but  a  moderate 

nlk  is  more  and  more  apt  to  be  followed  by  a  "  sprain,"  and  at  last  the 

fraat  toe  or  instep  or  ankle  is  found  to  be  decidedly  swollen,  tend^,  and 

rifhtly  reddened,  so  that  the  suspicion,  which  the  patient  had  long  silenced, 

koomes  a  certainty, — he  has  the  gout. 

Localiiy, — ^The  ball  of  the  great  toe  is  the  joint  far  most  frequently 
ittsoked   by   gout.     Sir  Charles   Soudamore   found   that   this   joint   was 
lisoted  on  cme  side  or  the  other  in  373  out  of  512  first  seizures.     Perhaps  | 
its  liability  to  strains  and  blows  and  pressure  may  explain  this   predi-  ' 
action ;  fcnr  if  another  joint  is  the  first  to  suffer,  it  is  often  found  that  it   , 
iss  jHreviously  been  injured.     Garrod  has  seen  the  knee  attacked  first  when 
iba  patient '^Eas^previously  hm-t  it  by  a  fall.     Next  to  the  great  toe,  the 
IQint  most  obnoxious  to  a  first  attack  of  gout  is  the  metacarpo-phalangeal 
irticulation  of  the  index  finger;  not  that  of  the  thumb.     Both  the  great 
toe  and  the  raot  of  the  index  are  more  exposed  to  pressure  and  strain  than 
tJie  other  joints  of  the  foot  or  hand. 

Taking  first  and  later  attacks  together,  we  see  gouty  arthritis  most 

often  in  the  first  metatarso-phalangeal  joint,  next  in  the  ankle  and  heel, 

Mi:t  in  the  fingers  and  wrist,  and  next  in  the  knees.     All  these  situations 

ire  conmion,   and  correspond   to  the   old  recognised  names   of  podagra, 

dbiragra,  and  gonagra.     Less  frequently  is  the  elbow  attacked,  and  very 

mely  the  shoulder-joint,  the  hip,  the  clavicular,  mandibular,  or  vertebral 

iiticnlAtions. 

IVbatever  may  be  the  part  first  affected,  other  joints  afterwards  suffer, 
md  even  in  the  first  seizure  two  or  three  may  be  attacked  at  once. 
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Norman  Moore  ('  St  Barth.  Rep./  1887)  found  the  same  order  in  the  pn 
senoe  of  biurate  of  sodium  in  the  joints,  the  least  often  affected  being  dM 
elbows,  shoulders,  hips,  jaw,  and  olaviole. 

Anatomy, — The  result  of  repeated  attacks  x)i  gout  is  to  cause  man  m 
less  defcnrmity  of  the  affected  joints.  The  fingers,  which  suffer  more  tkfli 
the  toes,  become  bent  in  all  directions — sometimes  inwards,  sometimes  oirt* 
wards.  A  common  condition  is  for  the  metacarpo-phalangeal  and  tki 
second  phalangeal  joints  of  a  finger  to  be  stiffly  flexed,  while  between  thm 
the  first  phalangeal  joint  is  ovw-extended,  and  its  knuckle  r^preaented  bji 
deep  hollow. 

All  the  phalangeal  joints  are  in  some  cases  unifOTmly  enlarged.  Sjdi^  ; 
ham  compares  their  appearance  to  that  of  a  bunch  of  parsnipa.  But  ai  s  i 
rule  the  deformities  caused  by  true  gout  are  unsymmetricaL 

LithaU  of  ioda. — ^In  longstanding  cases  of  gout  there  are  found  aroori 
the  joints  masses  of  a  white  material,  sometimes  aa  soft  aa  putty  or  mortv; 
sometimes  as  hard  and  dry  as  chalk.  These  masses  are  called  topki^  m 
**  chalkHBtones."  They  do  not,  however,  consist  of  carbonate  of  lime,  bit 
mainly  of  urate  (lithate)  of  soda,  as  was  first  proved  by  WoUaston  in  179T. 
This  salt  is  also  found  deposited  in  the  articular  cartilages  of  the  affected 
joints.  It  looks  as  if  it  were  upon  the  surface  of  the  cartilages,  ooreriqg 
them  more  (mt  lees  completely,  just  as  if  it  had  been  laid  on  by  a  bruik 
But  on  making  a  section  of  the  cartilage  one  finds  that  the  deposit  ii 
really  embedded  in  its  substance.  Examined  by  the  microscope,  it  profH 
to  consist  entirely  of  crystals.  The  bundles  of  slender  needles  (aooocd* 
ing  to  Comil  and  Ranvier)  commonly  occupy  the  centre  of  the  ciiti* 
lage  cells,  but  the  writer  has  also  seen  them  in  the  intercellular  matiii 
It  is  in  the  superficial  part  of  the  cartilage  that  the  cryitak  m 
most  densely  crowded,  and  often  make  it  opaque  to  transmitted  lif^ 
Towards  the  articular  surface  of  the  bone  they  are  more  thinly  scattend; 
here  they  often  traverse  the  whole  thickness  of  a  cartilage  cell,  whioh  ii,  ai  ' 
it  were,  impaled  on  them. 

The  synovial  membrane  may  contain  similar  deposits  of  the  urate ;  but 
they  are  more  often  found  in  the  surrounding  ligaments  and  tendona.  Sr 
Alfred  Garrod  says  that  he  has  never  been  able  to  find  lithate  d  loda 
deposited  in  the  bones,  t 

Bony  ankylosis  is  unknown,  and  it  is  very  rare  to  find  the  cartilage 
absent  in  a  gouty  joint. 

Urate  of  soda  is  deposited  in  many  cases  at  a  distance  from  the  joints. 
In  1886  and  1887  a  patient  was  in  Philip  Ward  who  had  tophi  of  lithate  d 
soda  in  the  skin  of  his  legs  and  arms,  as  well  as  about  the  joints.  Theee 
deposits,  however,  are  rare,  except  near  the  joints,  or  in  th^  external  ear, 
generally  in  the  helix.  Garrod  remarks  that  these  deposits  in  the  pinna 
of  the  ear  are  at  first  fluid,  the  skin  over  them  forming  a  vetide  of  a 

*  Tophus  or  tofus,  the  Qreek  r6«poc,  seems  to  have  been  applied  to  rough  cmmUiBi 
rock,  the  disintegrated  volcanic  tufa,    Virgil  associates  it  with  cSialk : 
Et  tophus  scaler,  et  nigris  exesa  ehelydris 
Creta,  '  Oeorg./ ii,  214. 

t  Cornil  and  Ranvier  teach  that  it  is  not  nncommon  in  the  canoellotu  tiMiie.  Iliey  bm* 
tion  one  case  in  which  they  obierved  it.  and  in  which  the  bones  forming  the  matatuta- 
phalangeal  joint  of  the  grent  toe  had  entirely  lost  their  cartilagea  and  were  ankjkMsd  to- 
gether, and  lay  that  absorption  of  the  arUcalar  cartilagea  is  a  eommoB  leoMta  dbeloi 
nrate  of  soda  in  a  joint.  This,  however,  is  not  in  accordaset  wil^  <m 
England. 
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milk-white  appearance.  He  says  that  some  months  elapse  before  they 
become  the  white,  or  jellowish,  hard)  bead-like  little  nodtilee  which  are 
commonly  seen. 

The  bm'see  are  very  liable  to  receive  deposits  of  urate  of  soda,  parti- 
cularly those  over  the  olecranon,  which  may  become  enlarged  until  they  are 
almost  as  big  as  oranges. 

A  man  used  to  attend  the  present  writer's  out*patient  room  with 
numerous  tophi  in  the  skin  of  the  scrotum  ;  a  second  much  earlier  case  is 
figured  in  a  drawing  made  for  the  Gu/s  Museum  ;  and  a  third  is  cited  by  ^ 
Duckworth  from  Mr  Butlin*a  practice  at  St  Bart  halo  mew's  Hospital,  They 
have  also  been  found,  though  very  rarely,  in  the  dura  mater,  the  sclerotic, 
and  the  perineurium  of  nerve-tnmks.  In  the  kidneys  they  are  so  fre- 
quently present,  along  with  granular  degeneration,  that  Todd  spoke  of  this 
form  of  disease  as  the  *'  gouty  kidney/' 

When  the  tophi  become  very  Iturge,  the  skin  gradually  wears  through.  ^ 
Nodules  in  the  ears  may  thus  be  cast  off,  and  Watson  tells  the  Btory  of 
a  gentleman  who  had  tophi  exposed  on  his  bunds,  and  who  used,  when 
playing  at  cards,  to  score  the  game  upon  the  table  with  his  gouty  knuckles. 

Although  a  joint  affected  with  acute  gout  often  looks  so  inflamed  that 
suppuration  seems  imminent,  yet  as  a  matter  of  fact  this  never  happens. 

It  has  even  been  questioned  whether  the  arthritis  of  gout  is  inflam- 
m^ion  at  all.  But  apart  from  the  pain,  heat,  redness,  and  swellinp^,  with 
pyrexia,  there  is  evidence  of  exudation  also.  So  that  the  classical  phrase 
QUiy  still  be  applied ;  but  the  inflammation  is  gouty  not  suppurative. 
irritative  not  pyogenic  (cf.  supra,  pp.  56,  60).  Abscesses  around  the 
ertra-articular  tophi  in  chronic  gout  are  not  uncommon,  and  they  diaeharge 
lithate  of  soda,  mixed  with  pus.  Garrod  speaks  of  as  many  as  Ave  or  six 
abscesses  of  this  kind  being  open  at  one  time  on  each  hand,  and  others 
on  the  feet,  and  he  remarks  that  they  give  rise  to  little  i>ain  or  constitu- 
tional disturbance. 

It  was  once  supposed  that  deposits  of  urate  of  soda  were  to  be  found 
only  in  advanced  cases  of  gout,  and  Scudamore  asserted  that  they  did  not 
occur  in  one  gouty  case  in  ten.  This  is  true  only  of  masses  of  the  urate 
deposited  outside  the  joint-s,  and  large  enough  to  be  seen  and  felt.  Within 
every  gouty  joint  urate  of  soda  is  present  in  greater  or  less  quantity. 
Garrod  mentions  two  patients,  of  whom  one  had  only  a  single  attack  of 
goat  thirteen  years  before  his  death,  while  the  other  had  had  two  attacks 
within  the  last  two  years  of  his  life.  In  each  case  a  small  quantity  of 
urate  of  soda  was  found,  as  a  white  deposit,  in  the  cartilage  of  the  joints 
vhioh  had  undergone  gouty  inflammation. 

pQthology. — ^In  oonsidering  the  theory  of  gout,  the  primary  fact  to 
bear  in  mind  is  that  the  blood  in  this  disease  contains  an  excess  of  uric 
aeid,  in  the  form  of  urates  of  soda,  potafis,  and  lime. 

Garrod  has  not  only  shown  that  excess  of  uric  acid  can  be  detected  in  the 
Mood  in  gout  by  an  elaborate  chemical  analysis,  but  also  that  for  clinical 
purposea  its  presence  may  be  ascertained.  About  two  drachms  of  the 
■enim  of  blood  are  put  into  a  flat  glass  dish,  somewhat  larger  than  a 
watch-glass,  and  acetic  acid  is  added  so  as  to  give  a  slight  acid  reaction.  A 
fibre  from  a  piece  of  linen  cloth  is  then  placed  in  the  fluid,  and  the  dish  ii 
set  aside  until  its  contents  have  acquired  a  gelatinous  consistence  by 
evaporation.     If  the  blood  contains  uric  acid  in  excessive  quantity  it  is 
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deposited  upon  the  fibre,  and  thiB  becomeii  etndded  with  cryct^U,  tbe 
characteristic  tippearance  of  which  can  readily  be  identified  with  a  pocket 
lem.  The  serum  from  a  blister  will  also  yield  cryst-als  of  uric  acid  wh«i 
examined  in  this  way»  but  only  when  the  blister  is  placed  at  a  digtanoc 
from  a  joint  affected  at  the  time  with  gouty  inflammation  ;  and  henfie 
'Garrod  infers  that  gouty  inflammation  causes  a  local  destruction  ci  uric 
I  acid.  This  agrees  with  the  fact  that  an  attack  of  gout  has  the  effect  of 
'  clearing  the  blood  from  urates.  In  patients  who  were  recoyering  from  the 
fit  Garrod  found  a  marked  decrease  in  its  quantity^  and  in  the  interrmb 
between  early  attacks  of  gout  he  found  no  appreciable  amount  of  urates  i& 
the  blood.  restlessnesSf  depression,  and  dyspepsia  nud  flatulence,  headache 
and  neuralgia,  which  are  supposed  to  depend  on  excess  of  urates  clrculatilig 
in  the  blood-serum.  This  result  of  gouty  iuftammatiou  in  freeing  the  blood 
from  accumulated  lithic  acid  accounts  for  a  fact  which  appesara  to  be  well 
established,  that  an  attack  of  acute  gout  oft^n  leads  to  the  rapid  disappear- 
ance of  dyspepsia,  flatulence,  irritability  of  body  and  mind,  and  other  sym- 
ptoms which  used  to  be  called  "  irregular  "  gout* 

Garrod  believes  that  lithate  of  soda  is  in%*ariably  present  in  a  goaty 
joint ;  and  he  supposes  that  the  salt  is  deposited  not  as  the  result,  hut 
the  cause,  of  the  inflanmiation. 

Gouty  concretions  form  in  the  pinna  of  the  ear,  witliout  cai 
much  local  inflammation.  In  some  cases  the  patient  experiences 
of  heat  and  pricking,  and  the  part  is  tender ;  but  more  often  he  is  quite  ^^ 
oonscious  of  their  presence.  So  also  in  the  joint*  we  may  find  the  aruCTi- 
lar  cai'tilages  of  the  great  toe  encrusted  with  urat*  of  soda  in  many  cneH 
in  which  no  mention  of  gout  had  been  made  during  life.  But  so  we  wi,j 
find  rheumatic  endocarditis  witliout  history  of  rheumatism,  obsolete 
tubercle  without  history  of  phthisis,  and  gummata  without  history  of 
syphilis. 

Garrod  states  that  among  a  large  number  of  autopsies  on  persons  who 
were  not  known  to  have  gout,  there  were  only  two  in  which  even  s 
trace  of  urate  of  soda  was  found  in  the  great  toe-jointa ;  and  he  RUppoww 
that  the  deposition  of  the  salt  in  a  joint  is  idways  followed  by  a  tit 
the  gout. 

There  are  two  conditions  which  may  be  supposed  to  cause  a  raf>id 
crease  in  the  lithate  of  soda  m  the  blood,  and  so  lead  to  its  deposition  in 
the  joints  and  provoke  an  attack  of  the  gout ;  namely,  gastric  disturbance, 
chiefly  from  errors  of  diet,  and  failure  of  the  kidneys  to  excrete  lithic  aa^ 

The  former  of  these  conditions  is  well  known  to  be  a  frequent  cxdl 
cause  of  a  gouty  seizure.  Scudamore  mentions  the  case  of  a  gen  tit 
free  from  hereditary  tendency,  and  with  no  reason  to  suspect  that  he  wouM 
be  attacked,  who  was  seized  with  gout  fw  the  first  time  after  three  or  fotir 
days  of  "  excessive  conviviality."  Another  striking  case  is  that  of  a  gentle 
man  who  had  never  had  gout  in  the  summer,  and  who,  persuaded  of  ki» 
security,  drank  six  or  seven  glasses  of  champagne ;  in  twelve  hours  he  wtB 
laid  up  with  a  6t.  In  three  instances  patients  had  sat  down  to  dinner  vttJi 
scarcely  the  sensation  of  gout,  but  when  rising  to  leave  the  table  found 
themselves  completely  disabled.  Similar  eases  are  familiar  m  modsra 
practice  in  London. 

It  was  Garrod  who  drew  attention  to  the  fact  thAt  in  many 
I  condition  of  the  kidneys  is  the  exciting  cause  of  a  flt  of  goat^     He  knmi 
'  that  in  severe  cases  of  acute  gout  the  amount  of  orio  aoid  cxmtsiiied  in 
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the  urine  was  an  &si  average  less  than  four  grains  daily — the  nomml  amount 
being  eight  or  ten  graina.  It  is  true  that  in  such  cases  the  urine  as  it 
oools  often  deposits  lithates,  which  are  of  a  bright  pink  or  red  colour*  and 
are  supposed  to  indicate  an  excessive  excretion  of  uric  acid.  But  this 
conclusion  is  fallacious:  for,  first,  the  quantity  of  urine  passed  in  the 
twenty*four  hours  is  dimiBished ;  and  secondly,  its  acidity  is  much  in- 
creased, so  that  the  whole  of  the  lit  hates  are  deposited.  As  gout  becomes 
more  and  more  chronic,  uric  acid  is  excreted  by  the  kidneys  in  diminished 
amount  even  in  the  intervals  between  the  attacks,  and  in  advanced  stages 
of  the  disease  it  may  be  entirely  absent  from  the  urine.  But  the  blood 
in  chronio  gout  always  contains  exceea  of  uric  acid  in  the  form  of  urate 
c^  soda. 

Sir  William  Eoberts  ascertained  that  the  condition  in  which  lithio 
acid  normally  circulates  in  the  blood  is  that  of  sodic  quadrurate 
(NaH^^U.,,  as  in  the  uiiiie) ;  but  in  the  gouty  state,  whether  from  renal 
inadequacy  or  some  other  reason,  the  quadrurate  lingers  too  long  in  the 
blood  and  so  becomes  gradually  transformed  into  sodic  biurate  (NaH,u), 
a  far  less  soluble  salt.'*'' 

This  process  can  be  imitated  out  of  the  body  by  mixing  a  solution 
of  the  bi urate  of  soda  with  one  of  bicarbonate  of  the  same  base. 

When  the  accumulation  of  the  biurate  has  reached  a  certain  point  of 
saturation,  it  is  suddenly  precipitated  as  a  crystalline  deposit  in  the  joints ;  | 
its  locality  being  determined  by  the  fact  that  the  tissues  are  less  alkaline 
than   the  blood,   the  cartilages  nearly  neutral,  and  that  blood,   synovia,  i 
and  cartilage  are  all  less  alkaline  in  gout  than  in  health.  * 

Moreover  the  CTystals  are  most  readily  formed  in  those  parts  which  are  | 
not  vascular,  or  in  which  the  circulation  is  sluggish.  This  applies  both 
to  the  pinna  of  the  ear  and  to  the  articular  cartilages,  while  in  the  j 
kn^e-joints,  the  parts  in  contact  with  the  vascular  fringes  remain  free. 
Sir  William  Roberts  by  careful  experiment  showed  that  soluble  urates  are 
apt  to  break  up  into  insoluble  salts,  and  contrasts  the  solvent  effect  of 
rapidly  circulating  blocnl  ^ith  that  of  stagnant  synovia, 

Ebstein's  theory  of  local  necrosis  as  the  result  of  poisoning  by  soluble 
urates  and  the  occasion  of  the  deposit  of  the  crystals  has  been,  it  appears 
to  the  writer,  refuted  by  the  arguments  of  Roberts,  of  Duckworth,  and  of 
Luff  ('  Goulstonian  Lectures/  1897,  and  p.  11  of  the  monograph,  1898). 

Accepting  the  strictly  chemical  or  (it  used  to  be  tilled)  humoral  origin 
of  gout  in  excess  of  uric  acid  in  the  blood,  we  naturally  suppose  that  this 
depends  on  some  error  in  the  metabolism  of  the  proteid  elements  of  the 
food.  To  explain  this  faulty  metabolism  the  ready  influence  of  the  nervous 
ajstem  has  been  invoked,  or  direct  trophic  nerves  which  determine  the 
arthritis  have  been  assumed,  and  even  articular  centres  in  the  cerebrum. 

Irregular  tjout. — For  some  reason  it  has  become  common  to  ascribe 
bronchitis,  dyspepsia,  gastralgia,  iritis,  cystitis  and  urethritis,  phlebitis, 
eczrtija.  and  even  psoriasis  to  a  gouty  diathesis.f  But  the  evidence  is 
very  slight,  and  the  '*  gout  '*  to  which  such  evidence  applies  is  the  distilla- 

*  Tli«  tiptitrnl  urfttti  fN«u)  doet  not  exiit  In  the  body  at  all,  either  in  health  or  in 

satf«,  either  in  blood,  urine,  or  joiutt. 

f  Crabbe  tattriiei  tbii  weakneM  of  oar  firt  u  follows : 

**  One  to  the  gout  contmcts  all  bum&n  pain  ; 

He  vie^ii  it  raging  in  the  frantick  brain, 

Finds  it  in  fevers  all  hit  efforts  mar, 

And  sees  it  larking  in  the  cold  catarrh," 
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tioo  of  morbid  humours  which  belong  to  a  bygone  pathologj^  not  de|KMdl 
of  urate  of  soda  in  the  tifisuea. 

Whether  excese  of  uratee  in  the  bloc»d  is  ever  Uie  cause  ol  aoid 
dyspepsia,  neuralgia,  headache,  lumbago,  sciatica,  ill-temper,  Jind 
death,  we  do  not  know.  It  certainly  must  not  be  assumed  without 
dence.  Long  before  WoUaBton  discovered  uric  acid  it  wusk  believed 
these  and  many  other  symptoms  were  caused  by  ''  gout,"  waDdeiing 
the  body^  until  it  ended  its  migration  and  settled  down  in  one  of 
joints  to  a  regular  and  orthodox  attack.  Patients  were  therefore  deaer 
as  the  BubjectB  of  an  "  irregular  "  form  of  gout,  which  was  further  stigmi- 
tiaed  as  atonic,  masked,  latent,  lurking,  suppressed,  bastard,  and  sneaking. 
This  goutiness  was  not  a  clinical  C45ndition  like  Murohison'*  UthfemiA,  but 
a  disease^  a  "  morbid  entity."  But  *'  exp^lanation  '*  is  always  easier  than 
investigation ;  and  explanation  is  what  many  of  our  patients  require  eren 
more  than  cure ;  and  to  be  told  that  his  symptoms  are  "  gout^  "  is  alwm 
acceptable  to  him  who  looks  on  the  disease  as  a  patent  of  gentilitr.  If 
we  put  aside  the  baseless  theories  of  an  arthritic  diathesis,  and  the  medical 
casuistry  supplied  by  advertising  druggists,  we  ^nd  assumption  and  Uttl* 
evidence  of  gout  in  the  modern  sense  being  the  cause  of  the  irregular 
symptoms  aambed  to  it. 

The  diseases  which  do  frequently  accompany  gout  are  plumhiuD. 
chronic  interstitial  nephritis^  atheroma,  diabetes,  dyspepsia,  mid  flatu- 
lence. No  one  pretends  that  gout  causes  dropped  wrist,  but  lead  eauiit 
granular  kidneys,  and  inadequate  renal  action  helps  to  bring  on  g«Ml 
Atheroma  belongs  to  the  later  period  of  life,  as  does  gout,  and  U»t 
chances  are  that  a  man  of  sixty  who  has  an  attack  of  gout  has  ftlii» 
an  atheromatous  aorta ;  but  the  calcareous  plates  there  found  are  noi  oude 
of  urate  of  soda,  but  phosphate  of  calcium. 

The  coincidence  of  gout  and  diabetes  is  probably  more  than  accidefit4i 
(of.  siipra,  p.  457)  ;  but  no  one  supposes  that  diabetes  causes  gout.  Pro* 
bably  gout  does  not  cause  diabetes  either,  but  both  diseiise*  are  in  certain 
oases  the  results  of  common  causes. 

Over-indulgence  in  eating  and  drinking  causes  dyspepsia,  and  il»«> 
causes  gout ;  and  when  a  man  frequently  su0ers  from  a  painful  compWnt 
his  temper  is  apt  to  suffer. 

The  only  disease  of  the  skin  which,  in  the  writer^a  experience,  has  aaj 
more  than  accidental  relation  to  gout  ia  a  certain  form  of  chronte.  usuallj 
dry  and  very  irritable,  eczema. 

There  is  no  reason  to  believe  that  gout  ever  "  flies  to  the  stomach/'  b«t 
over-indulgence  at  the  table  may  produce  acute  gaetralgia  as  well  as  \J^ 
flammntion  of  the  great  toe.  Elderly  people  are  liable  to  bronchitis,  fntum 
which  they  are  not  [)rotect^d  by  gout ;  and  while  drink  may  lead  t» 
chronic  Bright 's  disease,  cirrhotic  kidneys  favour  an  attack  of  goat^ 

It  is  doubtless  possible  that  the  deposition  of  lithate  of  aoda  eata«i  ift^ 
flammation  in  other  tissues  beside  the  joints  ;  as  oeuritis  of  the  iciatic 
nerve,  or  inflammation  of  a  varicose  vein,  of  the  sclerotic,  or  the  iris.  Tbf 
proof,  however,  must  be  given  in  each  case. 


Etiology. — Accepting  the  deposit  of  crystalline  biurates  in  cartilafff 
and  other  tissues  from  uratosis,  or  excess  of  urates  in  the  blood,  which  it 
present  in  leuohiemia  and  other  sta^tes  unallied  with  gout — the  toquiry 
still   remains   under  what   general   conditions   thiiii   uratosis   is   obaerrtii 
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we  leave  thecMrj,  and  appeal  to  experience  concerning  tlie  incidence 
if  tn&e  gout  (not  of  h3rpotheti<»d  ''  goutiness  ")  on  a  large  scale. 

In  the  first  place,  gout  is  without  question  an  hereditary  disease.* 
Giirod  found  Uiat  more  than  half  of  all  his  gouty  patients  could  prove  an 
iahmted  disposition  to  this  disease;  and  he  says  that  among  persons 
Wonging  to  the  upper  classes  the  proportion  is  considerably  greater. 
Seberts  estimates  it  as  two  thirds.  Even  among  hospital  patients  the 
ffssent  writer  found  21  out  of  61  cases  with  a  clear  hereditary  history. 

Sir  Charles  Scudamore  found,  among  522  patients  suffering  from  gout, 
190  in  wh<»n  no  hereditary  taint  could  be  traced.  Of  the  remaining  332 
IMkients,  181  inherited  it  itom  the  father,  59  from  the  mother,  and  24  from 
both  parents,  while  the  other  68  had  grandparents  (44  cases),  or  uncles  (21) 
sr  simts  (3),  who  had  suffered  from  the  same  disease. 

The  popular  idea  that  the  disease  often  misses  a  generation  only  applies 
to  ike  case  of  transmission  from  a  grandfather  through  his  daughter  to  his 
grsndson.  Hutchinson  ('Med.  Times  and  Gaz.,'  1876)  believes  that  the 
jOiDger  children  in  a  family  are  more  likely  than  the  elder  to  suffer,  and 
lo  mffer  severely,  and  Roberts  agreed  in  this  statement  so  far  as  it  refers  to 
aequired  gout. 

The  age  at  which  a  first  attack  of  gout  is  most  apt  to  occur  is  between 

tidrty  and  fifty-five.     In  persons  less  than  twenty  years  old  the  disease  is 

loj  rare.     In  early  cases  there  is  always  a  strong  hereditary  predisposi- 

iioD.    Garrod  has  seen  it  in  the  great  toe  of  youths  of  sixteen.     Scudamore 

joentions  two  cases  in  boys  of  eight  and  twelve,  but  neither  was  seen  by 

iim,  and  they  were  possibly  not  genuine :   his  own  youngest  patient  was 

itteen.      Sydenham    said,  "  I  have  not  hitherto  found  children  or  very 

young  persons  affected  with  the  true  gout.''     The  aphorism  of  Hippocrates 

still  true  :  ira«c  ov  jroSaypta  wpo  rov  a^po^Krcao-^oi)  (vi,  30). 

Beyond  the  age  of  sixty-five  a  first  seizure  seldom  occurs :   Scudamore 

hmd  never  seen  a  case,  but  Garrod  records  one  at  eighty  and  another  in  a 

nearly  ninety.     Among  sixty-one  cases  collected  by  the  writer,  in 

the  first  attack  occurred  at  seventy,  and  one  of  the  worst  cases  of 

(iMTeditary)  gout  was  in  an  abstemious  young  woman  of  twenty-one,  who 

^w«B  under  his  care  when  her  father,  who  was  an  intemperate  man,  was  also 

^  patient  with  gout. 

The  disease  is  much  more  common  in  men  than  in  women,  perhaps  as 

VBiidi  as  eight  or  nine  times.     This  doubtless  depends  mainly  upon  the 

f  aet  that  their  habits  more  frequently  tend  to  develop  the  disease.     It  was 

^uid  that  the  intemperance  of  the  Roman  ladies  under  the  Empire  fre- 

«]Qeiitly  led  to  gout.     Even  where  favoured  by  inheritance  it  seldom  attacks 

^^romen  until  after  the  cessation  of  the  menstrual  function.!     Among  seven 

femile  patients  with  gout,  in  three  it  was  hereditary  and   in  three   it 

WM  caused  by  drink. 

High  living  is  generally  and  probably  rightly  believed  to  be  a  cause 
d  gout.  Whether  eating  much  meat  is  worse  than  other  kinds  of  indul- 
gence at  the  table  is  not  so  certain. 

*  The  hereditary  character  of  goat  seems  to  have  been  unkuown  to  the  clasficHl  writers, 
Vit  it  is  said  to  be  mentioned  by  Aetias  in  the  sixth  century.  It  is  clearly  stated  in  Pirk- 
^mer'i  'Apoloein  sen  PodagrsB  laus/  published  at  Nurnberg  in  1522,  and  afterwards 
tnBdsted  into  German  (1577)  and  into  English  ('  Praise  of  the  Gout/  translated  by  W. 
lit,  Lond.,  1617).  Heredity  was  made  part  of  the  definition  of  true  gout  by  Cullen. 
t  Here  again  the  aphorism  of  Hippocrates  holds:  Vvvr^  oh  irodaypid  ^v  /x^  rd  Karafirfvta 
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As  regards  the  power  of  alcohol  to  produce  gout,  there  i«  no  doubt 
wbateTer ;  but  all  liquor  docB  not  act  equally  to  this  effect.  The  iict 
that  malt  liquors  are  more  apt  than  ardent  spirits  to  produce  gout  is  well 
shown  by  comparing  the  working  men  of  London  with  those  of  Glasgow  j 
the  former  drink  beer  and  porter,  as  well  as  spirits,  and  are  veiy  liable 
to  the  disease ;  the  latter  drink  little  but  whisky,  and  much  of  thi«s 
and  they  scarcely  ever  have  gout.  The  rarity  of  gout  in  many  of  the 
cities  on  the  Continent,  where  spirits  form  the  ohief  intoiiciatin^ 
beverage,  ia  another  proof  that  they  have  little  tendency  to  produce  it 
The  beer  of  Munich  and  Strassburg  has  not  the  same  effect  ai  LondiDs 
porter.  Perhaps  the  quantity  drunk,  and  its  powerful  diuretic  effect,  may 
account  fur  this  as  much  as  its  weaker  alcoholic  strength. 

As  to  different  kinds  of  wine,  gouty  patients  well  know  the  danger  of  in- 
dulgence in  port,  champagne.  Burgundy,  or  Madeira.  Gout  is  more  common 
at  Dijon  than  on  the  Rhine,  Garrod  gives  a  caution  against  sherry  also— 
however  dry  and  pure, — and  thinks  that  cider,  when  sweet  and  partialiy 
fermented,  is  apt  to  cause  gout,  although  rough  cider  is  oomparatiTely 
harmless.  Why  one  kind  of  alcoholic  drink  is  more  '*  gouty  "  than  another 
is  hard  to  say*  Their  comparative  effects  in  causing  dyspepsia,  and  on  the 
other  hand  in  leading  to  free  diuresis,  are  probably  important. 

It  is  generally  believed  that  sedentary  habits  favour,  and  active  exei 
keeps  off,  gout ;  but  this  is  contrary  to  its  rarity  in  women,  and  many 
who  suffer  from  it  are  of  vigorous  habits  and  constantly  in  the  open  air. 
Gout,  as  Roberts  says,  is  rare  among  drunkards. 

Sydenham  comforted  himself  under  the  pains  of  gout  bj  rememberinf 
I  that  wise  men,  not  fools,  philosophers,  raonarehs,  generals,  and  admirals 
its  chosen  victims.^  In  England  it  has  been  called  the  statesman's 
and  abroad  Charles  V  and  Richelieu  were  martyrs  to  gout.  Both  thieie 
men  were  abstemious,  although  the  Emperor  was  a  great  eater ;  Walpole, 
Chatham,  and  Pitt  were  wine-drinkers  ;  but  Milton,  the  sober  son  of  a  eobef 
father,  would  seem  to  have  earned  the  gout  by  intellect  alone^  for  his  '*  handi 
and  fingers  were  disabled  by  chalk-stones."  Even  among  hospital  patteati 
those  afflicted  with  gout  are,  as  a  rule,  skilled  artisans,  bodily  and  mentall? 
above  the  majority  of  those  who  throng  the  out-patient  rooms  of  London- 

Sydenham  observed,  in  his  description  of  gout,  that  the  first  attack 
generally  occurs  in  the  winter^  towards  the  end  of  January  or  the  beginnifig 
of  February.  Why  this  should  be  the  cAse  is  not  very  clear.  In  msoy 
patients  the  disease  returns  for  two  or  three  years  in  the  spring  only; 
after  a  time  a  second  attack  occurs  in  the  autnmn,  and  at  length  tb? 
seizures  occur  quite  independently  of  the  season. 

The  influence  of  cold  in  the  development  of  gout  is  shown  by  the  eff< 
of  change  of  climate,  Garrod  says  that  a  gouty  man  may  often  escape  lii« 
acoustomed  winter  attacks  by  going  to  Malta  or  Egypt.  In  hot  oountric* 
this  disease  appears  to  be  very  rare,  or  unknown.  Even  in  the  south  ol 
Europe  it  is  much  less  frequent  than  in  England ;  but  we  must  remember 
that  the  habits  of  the  people  of  different  countries  are  very  differ^iL 

Certainly  the  disease  seems  to  have  been  more  common  ta  an)Ct«ot 
Greece  and  Rome  than  in  modem  Italy,  Spain,  and  France.     Pliny  tsyi 

•  *Tnictflt«9  dc  Podagra/  §  16:    **Itn  vixerimt  ntque  ita  taodem  omrfrtn  oHfr«t 

tOAgni  rege«,  dvnaat«e.  exercituum  classitunque  duces,  philosopbi  «litqi]«'  hip   -  j»4 

pftuci.     Verbo  dicaui  articulflris  liicce  morbus  (quod  vix  de  quovis  ulis  affirni;.  *<f 
plnrtfB  int^retnit  quAm  poyperei,  plares  npieiitet  qQiiin  f»titofl." 
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that  gout  was  not  so  common  before  his  time  in  Italy,  and  to  prove  that  it 
waa  no  native  of  Italy  argues  that  it  had  no  Latin  name  (lib.  yi,  cap.  x). 
To  the  same  effect  Sir  Wm.  Temple  writes,  '  Among  all  the  diseases  to 
which  the  intemperance  of  this  age  disposes  it,  at  least  in  these  northern 
climates,  I  have  observed  none  increase  so  quickly  within  the  compass  of 
my  memory  and  recollection  as  the  gout.''  Among  sixty-four  autopsies  at 
Vienna,  the  present  writer,  when  studying  there  under  Kokitansky  in  1865| 
only  onoe  saw  a  ease  of  gout,  and  the  deposit  in  the  joints  was  not  recog- 
nised by  anyone  but  Hokitansky  himself.  It  is  believed  to  be  more  common 
in  Paris  and  Berlin  than  it  used  to  be,  and  also  in  the  United  States.  Gout 
is  rare  in  Russia  and  Scandinavia,  notwithstanding  cold  and  spirit  drinking ; 
and  is  more  frequent  in  beer-drinking  Holland  and  Flanders,  It  is  un- 
doubtedly le«s  oommon  in  Scotland  and  Ireland  than  in  England.  Pagen- 
steoher  speaks  of  gout  with  respectful  envy  as  the  heritage  of  **  die  reichen 
Sdkne  des  gesegneten  Albions/' 

A  remarkable  cause  of  gout  is  chronic  poisoning  by  lead,  Garrod  found 
that  about  30  per  cent,  of  the  gouty  patients  in  his  hospital  practice  had 
been  exposed  to  the  influence  of  le^.*  Some  of  them  were  painters  and 
lilumbers,  others  workers  in  lead  mills,  and  others  '*  composite-doll " 
nuikkers.  A  careful  inquiry  into  the  habits  of  the  men  failed  to  show  that 
they  had  been  less  temperate  in  their  habits  than  others  of  the  same 
olaas.  Duckworth,  among  out-patients,  found  25  cases  of  saturnine  gout 
among  136  patients. 

That  this  is  a  true  cause  is  sujQIciently  established  by  everyday 
hospital  experience  in  London.  The  way  in  which  lead  produces  gout  is 
more  doubtful.  Garrod  believes  that  persons  who  are  already  gouty  are 
more  susceptible  than  others  to  be  affected  by  lead.  He  says  that  in 
•OTend  instances  he  has  found  those  patients  to  be  of  gouty  habit,  or  to 
haTe  already  had  severe  attacks  of  gout,  in  whom  the  medicinal  administrar 
ticm  of  the  preparations  of  lead  has  produced  colio  or  a  blue  line  upon  the 
guma  with  unusual  rapidity.  Possibly  the  excretion  of  lead  in  the  urine 
1*MMia  to  irritation  of  the  kidneys,  and  thus  to  chronic  Bright's  disease  and 
^^Bpention  of  uric  acid.  Saturnine  gout  is  rare  in  the  north  of  England,  and 
Hibioflt  unknown  abroad  (Dr  Thomas  Oliver,  Goulstonian  Lectures,  '  Brit. 

■  Med.  Joum.,'  March,   1891).     Dr  Lorimer,   of  Buxton,   has  published  an 
I   account  of  107  cases,  most  of  them  occurring  in  visitors  (Und^t  July  24th, 

■  1886).     He  finds  ihat  it  usually  befalls  patients  earlier  than  hereditazy  or 
r    than  alcoholic  gout,  that  the  fits  are  less  severe  but  more  lingering,  and 

tiiat  albuminuria  is  almost  constantly  present. 

An  occasional  exciting  cause  of  gout  is  mental  fatigue  or  anxiety*  Sir 
Charles  Soudamore  mentions  the  case  of  two  female  patients,  in  each  of 
whom  a  severe  first  attack  of  gout  was  brought  on  by  sitting  up  for  several 
iiighta  in  succession,  nursing  a  sick  relation.  Severe  intellectual  labour, 
want  of  sleep,  sudden  pass i on «  and  sexual  excess  may  each  be  the  occasion 
of  a  fit  of  the  gout.     The  ancients  laid  stress  on  the  last  exciting  cause : 

**  AvtfijtffXovc  Bu€xov  Kal  Xt'criftfXovc  'AfpohrriQ 
Tivvarat  Bvydrjjp,  ^vmfti\f)Q  woiayfta^ 

Diagnotin. — This  te  seldom  difficult,   if  we  keep  to   our  definition  of 

•  ArthroJgie  taturnine  described  by  Tanguerel  de«  Planches  in  bU  treAtiseon  Plumbism 
doe*  not  relet  to  gontt  btit  to  neuralgia.    See  Wilki  in  the  'Guy's  Hosp.  Hep/  for  1870» 
L  Yol.  »r,  p.  40. 
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goat  afl  the  effect  of  deposit  of  ctTBtalline  biorare  of  aodii 
pinta  asd  other  organs  ;  if  we  extend  the  tenn  to  coTer  any  ajmi^tom  for 
which  a  patient  can  be  induced  to  risit  Vichy  or  Carlsbad*  the  diagnotift  it 
impoBsible,  since  it  can  never  be  verified. 

(a)  When  arthritic  \a  acrtuallj  present^  and  we  can  exclode  tmrnnatic 
diseafle,  the  diagnosis  is  limited  to  gout,  rheumatism,  gonorrboaal  tnftMnXJm, 
pjnemia,  tuberculous  and  syphilitic  disease,  and  osteo-arthritia, 

A  difficulty  has  been  supposed,  from  the  existence  of  a  form  of 
arthritis  intermediate  between  gout  imd  rheumiitigm.  But  there  ti  w» 
eridence  of  such  a  Urtium  quid.  Either  the  afiected  joint  coi&tains  nrali 
of  soda  or  it  does  not :  in  the  former  case  the  disease  is  gout,  in  tlie  UfiUr 
it  is  not.  Doubts  never  arise  in  the  deadhouse  as  to  the  gouty  natui^  of 
disease  in  a  joint.  As  for  the  simultaneous  presence  of  gout  and  fbtmr 
matism  in  the  same  patient,  its  theoretical  possibility  must  be 
but  practically  it  does  not  occur  oftener  than  coincidence  of  aeille 
matism  and  enteric  fever;,  or  of  scabies  and  scarlatina,  or  of  syphilii  sad 
psoriasis.  The  t-erm  *'  rheumatic  gout  '*  is  either  a  bad  name  for 
arthritis,  or  is  a  mere  excuse  for  shirking  a  difficult  diagnosis. 

The  following  characters  are  those  most  useful  in  deciding  a  caM 
gout: — ^That  the  small  joints  are  affected,  and  particularly  the  gr^etl 
joint ;  that  the  attack  began  suddenly  in  the  night,  eepecially  if  it  be  l 
first  attack ;  that  the  skin  over  the  affected  joint  i»  tense,  shining,  sad 
red^  after  a  day  or  two  o&dematous,  and  finally  desquamating  ;  that  tbt 
febrile  disturbance  is  moderate,  and  in  proportion  to  the  local  inflammauoo. 
The  sex,  age,  and  family  history  of  the  patient  have  also  to  be  taken  tlit«> 
account ;  and  the  state  of  the  heart  and  kidneys  must  be  investigated. 
All  those  parts  which  are  apt  to  bo  the  seat  of  tophi  should  be  carefuDT 
examined ;  for  if  a  deposit  of  urate  of  soda  can  be  found,  it  settle*  iht 
question.  But  care  must  be  taken  not  to  mistake  other  kinds  of  enlsr^ 
ment  of  the  finger*] oints  for  those  caused  by  gout,  and  it  is  needful  ^ 
distinguish  from  tophi  in  the  auricle  comedones  of  the  sebaceous  glaiidi» 
and  that  occasional  nodule  in  the  edge  of  the  helix  which  Darwin  deeoribid. 

In  exceptional  cases  other  forms  of  multiple  arthritis  beeide  rfaeumiltn 
may  be  mistaken  for  gout.  Garrod  mentions  a  case  in  which  tke  grettt  tss 
was  swollen,  tense,  red,  and  hot :  in  which,  in  fact,  the  joint  looked  exacilf 
as  though  it  were  affected  with  severe  gouty  infiammation  :  but  the  diseor 
tm^ed  out  to  be  pyaemia.  The  diagnosis  from  gonorrhoeal  synovitis  isd 
oeteo-arthritis  will  be  considered  in  the  fr^Uowing  chapters. 

(6)  In  cases  where  no  firti^ular  inff^mmation  is  present  the  reeognitiM 
of  gout  is  a  matter  of  far  greater  difficailty.  If  tiie  patient  has  fof- 
fered  from  unmistakable  gouty  arthritis  before,  or  if  his  father  or  eldir 
brothers  have  suffered  severely  or  frequently  from  genuine  articnlir 
gout»  we  may  then  reasonably  ascribe  wandering  pains,  iiea< 
lumbago,  or  sciatica  to  this  cause,  and  may  anticipate  axi  attidt 
rtrthritis.*  But  in  the  absence  of  such  evidence  the  assertion  that  d^ 
broDchitis,  cutaneous  diseases,  cardiac  palpitation,  asthma,  gooonfcaif 
iritis,  or  any  other  disease  is  of  a  gouty  origin,  cannot  be  called  anyfehiog 
but  arbitrary,  and  it  has  the  fatal  objection  to  all  sueli  easy  '*  erplaaaliooi  * 

•  The  Utc  Profeisor  Hebra  used  to  relate  how  a  p«tient,  who  had  irotir,  n,{.  to^xut«t 
''baths'*  and  **cure«*'  for  Qicht^  n«ine  for  hia  advire,  and  was  fotind  v  nr 

examined  to  tafier  from  nothing:  hut  corns.     He  did  not,  hota-ever,  an:  iii 

themt elves  would  one  dav  he  regarded  aa  a  proof  of  the  gouty  dlathetia  1 
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that  thej  can  be  neiiber  proved  nor  disproved ;  they  only  check  inveetiga- 
tion.  An  '*  arthritic  diathesis  *'  is  often  made  to  pLay  the  same  part  aa  **  a 
aluggiah  liver/'  *'  nervous  debility/*  a  remote  "  syphilitic  taint^*'  a  "strunaous 
oaohejda,''  or  a  "  scorbutic  habit  of  body " — ^the  discredited  oommoii- 
pLacea  of  a  bygone  pathology,  which,  when  abandoned  by  the  physician,  still 
linger  among  the  laity.  As  the  eii stance  of  an  arthritic  diathesis  cannot 
be  proved,  so  it  cannot  be  refuted  ;  for  if  the  patient  dies  and  no  lithate  of 
Boda  is  found  in  his  joints,  '*  one  must  not  be  bound  by  too  narrow  and 
mechanical  a  theory  of  the  disease  j^'  if  an  inflamed  Joint  can  be  clearly 
traoed  to  a  traumatic  origin,  it  is  argued  that  the  gout  was  only  thus 
determined  to  a  particular  spot ;  if  the  patient  ha^  lived  freely,  the 
diagnosis  is  clear ;  if  he  is  abstemious,  he  suffers  from  the  excesses  of  his 
forefathers ;  if  the  urine  deposits  lithates  on  a  cold  morning,  then  lithiasiB^ 
lithjemia,  and  a  gouty  disposition  are  easy  steps  in  reasoning  ;  if  the 
urine  is  albuminous,  he  has  a  gouty  kidney;  if  it  ii  pale  and  free  from 
deposit,  th&t  is  a  proof  that  uric  aoid  is  not  properly  eliminated,  and 
must  be  accumulating  in  the  blood.  Diabetes  is  '*  notoriously  *^  gouty,  so 
ia  dyspepsia,  gravel,  bronchitis,  and  asthma,  and  *  skin  diseasea  "  in  general. 
If  any  doubta  remain,  they  must  yield  before  the  voluminous  testimony 
which  is  laid  before  us  every  year  of  the  effects  of  the  fashionable  waters 
of  the  Continent  where  cures  are  still  wrought,* 

We  must  learn  to  explain  less  and  to  investigate  more  ;  and  by  keeping 
to  the  narrow  path  of  terms  which  admit  of  strict  definition,  of  aetiology 
which  is  logically  demonstrable,  and  of  diagnosis  which  can  be  verified  or 
refuted,  slower  but  surer  progress  will  be  made,  and  our  successors  will  not 
regard  our  pathology  as  we  do  that  of  Eugalenus. 


» 


Event  and  prognmu, — Acute  gouty  arthritis  is  never  directly  fatal ; 
the  prognosis  relates  to  the  ultimate  effect  on  the  health  of  the  patient. 

It  was  once  deemed  rather  an  honour  than  a  misfortune  to  have  the 
gout;  it  showed  that  not  only  the  patient  himself^  but  perhaps  his  father 
and  grandfather  before  him,  had  been  able  to  afford  good  living,  Syden- 
ham, a«  we  have  seen,  took  ironical  comfort,  in  the  fact  that  gout,  unlike  any 
other  disease,  kills  more  rich  men  than  poor,  more  wise  men  than  simple. 
Such  consolatory  reflections  may  now  be  checked  by  the  consideration 
that  insurance  offices  charge  an  additional  premium  to  anyone  who  has 
had  an  attack  of  gout,  for  experience  shows  that  on  the  whole  the  disease 
tends  to  shorten  life.  However  slight  it  may  have  been,  a  seizure  of  gout 
is  always  an  admonition  that  the  patient's  habits  of  life  are  incompatible 
with  prolonged  maintenance  of  sound  health. 


* 


•  Th«  following  i*  extrncted  from  an  advertisement  of  n  certain  mineral  water: — "I 
■m  viry  much  pleased  to  be  able  to  inform  yon  that,  according'  to  the  ndvice  of  my  friend 
^  M,lK,  medical  officer  of  the  staffs  I  oted  ;oar  mineral  water  ngainst  the  arthritic 
airi*ction  from  which  I  have  been  suffexing  the  last  ten  years  with  such  succeia,  that  I 
thiok  it  my  duty  and  in  the  interest  of  iiifferini^  hamanity  to  relate  to  you  the  history  of 
mj  illneti/  Already  ten  years  ago  I  bud  an  attack  of  an  acute  rheumatic  fever,  which 
drr^lop^  itself  to  such  a  severe  goat  that  I  had  to  keep  in  bed,  and  was  Buffering;  from 
the  most  awful  pains  for  weeks  every  spring.  I  tried  diflerent  cures  and  visited  waterinf?- 
phices,  bnt  without  nny  cflfiRct.  In  the  month  of  Augui>t  last  year  I  commenced  to  drink, 
and  after  liaving  consumed  150  bottles  I  was  delivered  from  all  suflerin^s,  and  was  able  to 
g»t  out  lit  bed.  The  inilammatory  alterations  in  the  joints  tind  the  ch rente  sedimenta  of 
one  acid  disappeared,  snd  I  can  say  to  be  totally  cured.  It  promotes  the  secretion  of 
oriiie,  and  acta  also  very  favourably  on  digestion,  and  is  a  very  plea&nnt  refTeshing  drink. — 
SStlk  May.  1887.    F^  B — *  camte  in  the  Austrian  srmy." 
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Sir  Thomas  Watson  sajs  that  ''  in  not  a  fe^  instaJices  men  of 
sense,  and  masters  of  themselves,  having  been  warned  by  one  Tisitatian  of 
the  gout,  have  thenceforward  resolutely  abstained  from  rich  liring  and 
from  wine  and  strong  drinks  of  all  kinds,  and  they  have  been  revmrdcd 
by  complete  immunity  from  any  return  of  the  disease ;  or,  at  any  rate,  ill 
future  assaults  upon  them  have  been  few  and  feeble."  '^  I  am  sare,"  hft 
adds,  'Mt  is  worth  any  young  man's  while,  who  has  had  the  gout,  to  ] 
a  teetotaler."  For  the  earlier  the  age  at  which  a  tirst  seizure  oocurt 
worse  is  the  prognosis ;  and  particularly  if  there  be  an  inherited  predia^ 
position.  Garrod  says  that  he  has  known  thirty-five  years  elapse  beCween 
a  regular  attJick  of  gout  in  the  great  toe  and  the  patient's  death,  whidb 
latter  event  took  place  when  he  was  seventy  years  old.  He  has  ako  i 
several  cases  in  which  the  disease,  after  having  recurred  periodicalljr  I 
many  years,  grEdu|lly  declined  in  intensity  and  duration*  and  at  lait 
altogether  disappeared. 

The  repetition  of  att^u^ks  of  gout  is  a  serious  matter,  not  only  on 
account  of  the  severe  pain,  but  of  the  ultimate  crippling  it  leads  to. 
But  a  more  serious  risk  is  its  liability  to  induce  chronic  intertikid 
nephritis^  or  renal  cirrhosis,  so  that  Dr  Todd  called  the  **  smalL 
contracted  kidney ''  the  **  gouty  **  kidney.  When  the  disease  is  caused  ' 
gout,  white  streaks  are  often  seen,  running  in  the  course  of  the  straight 
tubes  in  the  pyramids  ;  these  white  streaks  consist  of  prismatic  crystaLi  of 
bi urate  of  soda  and  of  amorphous  masses,  blocking  up  the  tubes,  and  fOr 
bedded  in  their  walls. 

The  signs  by  which  this  affection  of  the  kidneys  may  be  deteoted  wiH 
be  fully  discussed  in  the  chapter  on  Bright's  disease.  A  prolonged  ezamins* 
tion  of  the  urine,  both  chemical  and  microscopical,  is  often  neceasaiy.  Btit 
merely  looking  at  the  secretion  may  be  enough  to  excite  suspicion.  Syden^ 
ham  remarked  that  in  cases  of  long-standing  gout  the  urine,  '*  no  lon^ 
high-coloured,  is  pale  and  copious,  like  the  urine  of  diabetes,'*  This  p«l« 
copious  urine,  unlike  that  of  diabetes  in  having  a  low  specific  grarity 
points,  as  we  now  know,  to  renal  cirrhosis.  We  also  know  thAt  hyper- 
trophy of  the  heart  follows  this  form  of  Bright's  disease,  and  that 
apoplexy  frequently  results. 

Evidence  of  Bright^s  disease  was  found  in  a  third  of  the  writer's  sixty 
one  cases  of  gout.  In  many  of  them  atheroma  was  also  present.  la  t<ffl 
consecutive  cases  of  patients  who  died  after  repeated  attacks  of  goat,  twv 
died  of  cancer,  and  in  the  other  eight  the  writer  found  granular  kidni?f^ 
The  immediate  causes  of  death  were  renal  pericarditis,  pleurisy  or  paeo- 
monia,  uraemio  coma,  and  cerebral  haemorrhage  or  softening,  with  hypw^ 
trophied  left  ventricle  and  diseased  arteries. 

Of  diseases  of  the  skin  the  only  one  which  has  any  probable  ration  to 
gout  is  eczema.  This  is  so  common  that  few  cases  of  eozema  are  gouty,  bat 
those  affected  with  chronic  gout  are  more  subject  to  eczema  tlum  other 
persons  of  the  same  age,  and  the  disease  is  apt  to  be  dry  and  parUculii^ 
irritable.     Its  cure  is  also  helped  by  alkalies  and  colehioum. 

In  a  gouty  patient  bronchitis  may  be  renal,  or  senile :  not  infref|aiiiitlf 
it  proves  the  immediate  cause  of  death  in  long-standing  cases. 

It  has  been  said  of  gout,  as  of  cancer,  that  it  is  incompatible  with 
pkthisu.  This,  however,  is  not  the  case.  The  fact  that  they  affect  diflerfiit 
periods  of  life,  so  that  few  have  gout  who  die  under  thirty,  explains  their 
seldom  being  met  with  together,  but  in  the  small  number  of  sixty-one  C4i*>f 
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ibore  quoted  the  ordinary  symptoms  of  phthisis  occurred  three  times  in 
|itiaits  with  well-marked  gout.  In  a  fourth  case  of  gout  tubercles  were 
fend  after  death  in  the  lungs,  and  in  February,  1888,  one  of  the  writer's 
jatientB  of  Philip  Ward  with  unmistakable  tophi  was  also  suffering  from 
tdberoulouB  disease  of  the  larynx  and  lungs. 

Treatment. — ^The  pain  of  a  fit  of  the  gout  is  so  great  that  it  demands 

enrj  eSort  to  relieve  it.     The  great  Dr  Harvey  was  one  of  the  eminent 

■sn  subject  to  this  complaint,  and  he  used  to  cut  short  a  fit  by  plunging 

Ui  feet  into  cold  water.     This  and  like  attempts  to  stop  the  local  infiam- 

Mtion  were  always  condemned  on  the  supposition  that  they  "  drove  in  the 

peecant  humour,"  and  would  lead  to  gout  of  the  stomach  or  the  brain 

But  no  recent  and  carefully  observed  cases  of  such  treatment  seem  to  be  on 

nconL*     The  judicious  Heberden  remarks,  ''  I  do  not  recommend  Harvey's 

enmple  (of  which  I  have  been  told  by  some  of  his  relations)  as  proper. 

to  be  imitated,  though  it  is  known  he  lived  to  a  good  old  age  ;  but  I  am  not ' 

warranted  by  any  experience  to  condemn  the  practice  of  endeavouring,  by 

nrcising  the  limb,  to  prevent  the  gout  from  settling  there.''     There  are 

iumerous  instanoes  of  persons  subject  to  gout  who,  on  the  first  intima- 

tioDB  of  a  fresh  attack,  have  begun  walking,  riding,  or  some  other  prolonged 

and  violent  exercise,  and  have  thus  escaped  the  threatened  invasion. 

Hot  fomentations  sometimes  give  ease ;  more  often  evaporating  lotions 

of  chloroform,  ether,  or  aloohol.     Lint  soaked  in  lead  and  opium,  infusion 

of  p(q[>py-head8,  or  laudanum,  applied  to  the  inflamed  joint  and  lightly 

covered  with  cotton  wool,  will  do  good  in  different  cases.    Local  applications 

€bC  oolchicum  are  useless,  blistering  and  iodine  are  hurtful,  and  leeches  do 

XB.«t  relieve  the  pain  as  one  would  have  hoped.     Scudamore's  favourite  lotion 

^vnst  made  of  one  part  of  alcohol  and  three  of  cainphor  water,  made  luke* 

mm  aim  and  ^plied  on  thick  linen  compresses.     A  local   anodyne   recom- 

3EX3ended  by  Dr  Fagge  was  a  solution  of  one  grain  of  atropine  and  eight 

grains  of  hydrochlorate  of  morphia  to  the  fluid  ounce,   applied  on  lint 

^laeneath  oil-silk.     Garrod  also  advises  that  cHl-silk  or  gutta-percha  sheeting 

"be  carefully  applied,  so  as  to  keep  the  skin  in  a  kind  of  vapour-bath.      He 

'ftasB  seen  irremediable  injury  from  the   application  of  leeches   to   joints 

fldlected  with  gout. 

The  foot  should  be  kept  higher  than  the  hip,  and  well  protected  from 
tfKcident  by  light  bandages  of  cotton  wool,  and  under  them  lint  soaked  in 
l»Uadonna  liniment  or  warm  lead  lotion. 

Sir  William  Temple  gives  an  admirable  description  of  how  he  cured  his 
£nt  fit  of  the  gout  when,  in  February,  1674,  he  was  forty-seven  years  of 
^:e  and  ambassador  at  the  Hague,  by  applying  ''  a  certain  kind  of  moss 

*  Dr  Parry,  of  Bath,  had,  as  Watson  tells  ns,  at  one  time  two  patients  under  his  care, 
•ach  of  whom  had  attempted  to  cat  short  or  to  ease  a  paroxysm  of  gout  by  plnngring  the 
affected  part  into  cold  water.  This  gave  instant  relief  to  the  pain,  and  the  inflammation 
prcientlj  abated,  bat  in  each  case  hemiplegia  occurred  a  few  hours  afterwards. 

Tronsaeaa  relates  a  case  that  occurred  to  Dr  Demarqnay  of  a  gentleman  who  applied 
Qold  water  compresses  to  his  foot,  which  was  affected  with  severe  gout.  The  pain  was  almost 
immediately  relieved,  but  a  few  hours  later  the  patient  fell  into  a  state  of  apoplectic  semi- 
rtQpor,  which  disappeared  under  the  use  of  sinapisms  to  the  foot,  and  consequent  return  of 
tke  trticalar  inflammation. 

In  Farry'a  patients  the  cerebral  symptoms  were  probably  due  to  rupture  of  a  cerebral 
uUfj,  and  in  Demarqaay't  to  uremia.    In  none  is  there  evidence  of  the  supposed  causal 
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that  grew  in  the  East  Indies,  and  is  called  a  moxa,"  to  his  foot  and  settoy 
it  alight.  This  kind  of  actual  cautery  was  afterwards  much  emplojed  is 
sciatica  and  other  painful  disorders,  but  it  is  now  almost  forgotten.  It 
more  than  once  proved  effectual  in  Temple's  case,  and  also  in  one  of 
toothache. 

He  narrates  of  Prince  Maurice  of  Nassau,  that  though  often  attackid 
with  gout  he  laughed  at  it,  and  was  sure  he  could  always  cure  it  with  oie     ^ 
remedy ;  this  was  to  boil  in  water  a  good  quantity  of  horse-dung  iron  a     j 
stone-horse  of  the  Hermelinne  colour,  and  set  his  leg  in  a  pailful  of  it  ••  ht     | 
as  he  could  bear  it.     Temple  adds  that  "  he  even  had  a  set  of  sudi  Herat- 
linne  horses  in  his  coach,  which  he  told  me  was  on  purpose  that  he  migbt 
\  never  want  this  remedy."     He  mentions  other  treatment,  including  ev> 
'  bonate  of  anunonia  internally,  and  shampooing  and  urtication  locallj,  tad 
concludes  that  exercise  and  temperance  are  better  than  them  all  ('Worb,' 
vol.  iii,  pp.  238—265). 

Happily  the  internal  treatment  is  more  efficient,  and  gout  is  one  of  tk 
few  diseases  for  which  modem  medicine  has  found  a  specific  remedy. 
When  Sydenham  wrote,  he  spoke  of  the  possibility  of  such  a  discefiq, 
which  he  said  would  delight  him  above  all  other  phjrsicians ;  but  he  knev 
of  no  specific  for  gout. 

The   ancient  writers   recommended   hellebore   and   hermodactyl    The 
latter  plant  has  been  identified  with  IrU  tuberosa;  it  was  more  probably 
a  species  of  colchicum,  but  not  that  which  is  now  officinaL     The  Portlsii 
powder  was  a  famous  nostrum  for  gout  in  the  last  century,  until  it  wm 
eclipsed  by   the  eau  nUdicinaU  de  Htuiony   which  owed  its  virtues  to 
meadow  saffiron  (Colchicum  autumnale).     But  it  was  long  befwe  oolchicum 
was  used  as  it  deserved ;  perhaps  it  bore  a  taint  from  its  introduction  as  a 
quack  nostrum,  for  many  writers  have  depreciated  its  value.     Some  ■■seited 
iiiat  it  only  does  good  by  purging;  others,  that  when  it  removes  the  lood 
symptoms  it  leaves  "  the  disposition  to  the  disease  muoh  stronger  in  tlM 
system."     This  was  the  opinion  of  Scudamore.     Cullen  advised  patience 
and  flannel  alone,  and  Trousseau  advised  his  pupils  to  cross  their  arms 
and   look   on,   doing   absolutely   nothing   to   subdue   an   attack   of   acute 
gout 

Very  different  from  this  is  modem  experience.  Watson  prescribed 
forty  minims  or  a  drachm  of  the  colchicum  wine  in  a  saline  draught  at 
bedtime,  and  half  a  drachm  more  in  a  warm  draught  the  next  morning,  re- 
peating the  sequence  if  the  disease  continued.  Garrod  gave  about  twenty 
minims  of  the  wine  every  six  hours ;  and  both  say  that  the  effect  is  marve- 
lous. Roberts  declared  that  for  controlling  the  inflanunation  and  shortening 
the  attack  there  is  no  remedy  comparable  to  colchicum.  He  advised  10 — ^25 
drops  of  the  wine  two  or  three  times  a  day. 

It  is  certain  that  the  curative  action  of  colchicum  is  not  dependent  upon 
its  purgative  opotition,  for  it  is  often  effectual  when  it  does  not  act  upon 
the  bowels  at  alL     Under  its  use  the  sto(^  acquire  a  green  colour. 

In  the  severity  of  a  gouty  attack  it  is  well  to  add  twenty  drops  of 
laudanum  to  forty  of  colchicum  wine  :  but  the  freedom  of  the  kidneys  from 
disease  must  first  be  ascertained.  It  is  a  common  and  probably  a  good 
practice  to  give  a  blue  pill  or  colocrnth  and  calomel  puige  at  the  same  time. 

Many  French  physicians  advise  the  administration  of  salicylate  of  soda 
in  acute  gout,  but  experience  in  England  shows  this  to  be  inferior  to  eol> 
efticom  in  immediate  effect,  and  t\i«  t«wi^\.%  «x%  wnM^cDCM^  '^w^Bi'ian^^M'&sK 


TREATMENT  481 

injurious.  It  is  right  to  add  that  Haig  and  also  Fawcett  have  found  the 
output  of  lithic  acid  increased  under  the  influence  of  salicylates ;  but  see 
Luff'»  remarks  {loc,  cit,  p.  193).  In  cases  where  colchicum  causes  too 
much  cardiac  depression  to  be  safely  used  in  full  doses,  it  is  probably  better 
to  give  a  blue  pill  and  black  draught,  a  laxative  dose  of  sulphate  of 
magnesia  every  succeeding  morning,  and  ten  or  fifteen  grains  of  Dover's, 
powder  every  nighty — ^always  supposing  that  the  urine  is  healthy. 

The.  diet  in  an  attack  of  acute  gout  should  for  the  first  few  days  consist 
of  milk,  arrowroot,  sago,  tapioca,  and  the  like,  with  barley-water,  water, 
OF  toast  and  water.  The  less  alcohol  taken  in  any  form  the  better,  but 
there  is  no  reason  to  forbid  tea  or  coffee.*  Sometimes,  however,  we  see  gout 
in  a  patient  so  broken  down  by  previous  attacks  that  he  requires  as  much 
nourishment  as  the  stomach  will  digest, — ^beef-tea,  soup,  and  eggs,  with 
abundance  of  milk,  and  even  a  little  brandy. 

The  treatment  of  chronic  gout  must  be  less  energetic  than  in  an  acute 
attack.     Colchiciun  is  almost  always  useful,  even  in  inveterate  cases-f 

Alkalies  are  indicated  in  gout,  and  they  may  often  be  advan- 
tageously given  with  colchicum ;  a  traditional  prescription  is  to  add  ten 
or  fifteen  grains  of  carbonate  of  magnesia  to  fifteen  or  twenty  of  colchicum 
wine  in  a  draught  of  camphor,  peppermint,  or  chloroform  water,  taken 
thrice  daily;  another  way  in  which  an  alkali  can  be  given  is  in  the  form 
of  potassiiun  salts  of  citric,  tartaric,  or  acetic  acid,  in  the  hope  that  the 
bftse  may  combine  with  urio  acid,  and  help  its  elimination  by  the  kidneys. 
The  urate  of  potass  is  more  soluble  than  that  of  soda,  and  potass  also 
poBsesses  greater  powers  as  a  diuretic.  Sir  William  Roberts  believed  that 
■oda  salts  are  decidedly  injurious,  and  was  often  disappointed  with  those 
of  potash.  The  salts  of  lithia  were  introduced  by  Garrod  as  possessing 
•ome  advantage  over  those  of  potass  in  the  still  greater  solubility  of 
the  urate  of  that  base ;  but  perhaps  this  gain  does  not  outweigh  the 
disadvantage  of  their  higher  price.  The  carbonate  of  lithia  may  be  given 
in  doses  of  five  to  ten  grains  dissolved  in  aerated  water,  or  the  citrate 
in  doses  of  eight  to  twelve  grains  or  more.  Whether  potass  or  lithia  salts 
are  prescribed,  they  should  be  largely  diluted  with  water,  and  taken  at  least 
an  hour  before  meals,  when  the  stomach  is  empty. 

Haig  believes  that  alkalies  increase  the  excretion  of  uric  acid,  while 
acids  decidedly  diminish  it,  but  Luff  gives  reason  to  doubt  this.  Sarcosin, 
which  diminishes  the  excretion  of  uric  acid,  has  been  recommended  on 
theoretical  grounds  as  a  remedy  for  gout  by  Schultzen. 

Goaiacum  is  very  useful  in  many  cases  of  chronic  gout.  Garrod  strongly 
recommends  it,  especially  for  old  subjects;  a  patient  may  go  on  taking 
it  for  a  whole  year  at  a  time.  Bark  or  quinine  is  also  useful  in 
some  cases  of  what  is  called  atonio  gout,  i.  e,  when  the  attacks  have 
become  more  frequent,  short,  and  slight,  while  the  patient^s  digestive 
powers,  his  strength,  and  his  appetite  fail.  In  these  cases  opiates  are 
offcen  more  useful  than  colchicum  during  a  subacute  attack ;  and  stimu- 
lants, particularly  old  port  wine  or  brandy,  and  even  good  champagne,  are 
not  only  admissible,  but  therapeutically  valuable. 

*  "Point  tli6«  et  caffee  inter  reliqna  remedia  calculous  et  podagricis  excellunt" 
(BsffUvi,  'Prax.  Med./  lib.  i,  p.  117). 

f  I  remember  a  patient  who  lay  in  bed  week  after  week  with  deformed  and  crippled 
Joints  until  I  prescribed  colchicnm,  which  I  had  at  first  supposed  to  be  little  likely  to  be  of 
ftrriee  to  him.   In  a  very  short  time  he  was  free  from  pain  and  about  the  ward. — C.  H.  F. 
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But  as  a  rule  a  patient  Bubjeot  to  gout  should  hre  an  abstemious  liiSe; 
taking  no  stimulants,  and  meat  only  once  a  day,  eating  freely  of  Tegetsbhi 
and  fruit,  and  taking  oocasional  saline  laxatives.  He  should  also  driik 
water  on  rising  and  going  to  bed.  Alkaline  and  diuretic  waters  9n  m 
doubt  often  yaluable  aids  to  treatment  and  prophylaxis.  Eyea  more  de^^ 
able  are  active  habits  and  habitual  exercise  in  tiie  open  air. 

Sir  William  Roberts  advised  that  the  amount  of  sodium  chloride  uka 
with  food  should  be  diminished,  and  found  that  patients  can  be  indnoel 
to  substitute  potassium  chloride  as  a  condiment  with  benefit. 

Piperazine  has  been  strongly  recommended  and  largely  advertiied  m 
a  specific  in  gout.  It  is  an  alkali,  and  as  such  a  solvent  of  uric  add,  hd 
has  no  chemical  action  to  recommend  it  as  preventing  the  deposit  d 
biurates  (see  Sir  William  Roberts's  Croonian  Lectures  for  1892,  and  D^ 
Fawcett's  paper  on  the  subject  in  the  '  Guy's  Hospital  RepcMrts '  for  1894^ 

Certain  baths  and  mineral  ivaten  have  so  great  a  reputation  that  moit 
patients,  among  the  richer  classes,  who  are  supposed  to  be  "  gouty/*  9oom 
or  later  visit  one  of  them.  Of  such  resorts,  Vichy  was  the  most  in  Togw 
under  the  second  Empire ;  the  main  ingredient  of  its  springs  is  csibonatt 
of  soda  in  the  proportion  of  about  forty  grains  to  the  pint.  AsoUmi 
fashionable  water  is  that  of  Vals,  and  a  third  (indifferent)  ContrexMlk 
Many  persons  who  are  robust  and  of  full  habit  appear  to  derive  benefit  Im 
these  springs ;  but  to  feeble  patients  they  often  do  harm.  Gsrrod  ia|i 
that  in  very  chronic  cases  the  formation  of  tophi  appears  in  his  experioN 
to  be  hastened  by  the  use  of  Vichy  water.  Trousseau  advised  that  h  a 
general  rule  alkaline  water  should  not  be  taken  for  more  than  ten  ot  tw«hi 
dajTS  at  a  time,  and  only  in  small  quantities,  for  that  not  a  year  pi«ri 
without  his  seeing  evil  consequences  from  their  prolonged  use.  ICncnl 
waters  should  not  be  taken  when  an  acute  attack  is  present  or  threatening; 
nor  by  patients  who  have  organic  disease  of  heart  or  kidneys.  It  is  worthy 
of  remark  that,  according  to  Heberden,  the  Bath  was  valued  during  tit 
eighteenth  century  for  the  efficacy  of  its  waters  in  bringing  oui  an  stUdt 
of  gout. 

Since  1870  the  waters  of  Carlsbad  are  perhaps  the  most  fashioniUs; 
next  come  those  of  Marienbad,  which  also  are  purgative ;  Wiesbaden,  wltidl 
contain  chloride  of  sodium:  and  Aix-les-Bidns,  saline  or  sulphurous.  (M 
or  infirm  persons  may  be  sent  to  Bath  or  Buxton,  where  the  waters  are  bflk 
and  the  saline  ingredients  small  in  quantity ;  or  Tejdits  or  Gastein  m^  bl 
chosen  if  more  distant  places  are  preferred. 

Sulphate  of  magnesia  is  often  valuable  as  a  laxative,  particularly  in 
those  who  are  called  '*  gouty  "  without  ever  having  had  gout ;  but  the  sd? 
phate  and  other  salts  of  soda  are,  so  far  as  chemistiy  is  a  safe  indicator, 
injurious  in  true  gout. 

No  reasonable  person  will  pretend  that  it  makes  any  diflereiMS 
whether  a  patient  takes  the  8alt«  contained  in  natural  springs  at  their 
source,  or  the  same  chemical  ccHnpounds  at  home.  The  benefit  unqnus 
tionably  derived  by  some  patient«  from  ''  taking  the  waters  "  may  be  stated 
thus: — First,  they  drink  a  great  deal  more  water  than  they  othenriae 
would,  and  this  is  a  solvent  for  quadriurate  of  sodium  and  most  other 
salts,  as  well  as  a  potent  diuretic  and  diaphoretic.  Secondly,  they  drink 
much  lees  wine,  beer,  and  spirit«  tban  they  do  at  home.  Lastly,  they 
rise  earlv,  thev  eat  less,  and  they  walk  more. 
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'( Joint-rackiog  rfaeamt." — Miltov. 

**  The  throttling  Qainsey  'tis  my  Star  appoiats. 
And  Bheamatismt  descend  to  rack  my  joints." — Dbtdik. 

Hidory  and  Definition — Onset  and  symptoms — the  inflamed  joints — their  anatomy 
— the  pyrexia,  sweating^  dhc, — erythema — cardiac  complications -^eurisy — 
tonsiUUis — nodules — Event — Relapses — Prognosis :  fatal  cases — Rheumatic 
hyperpyrexia — Rheumatism  in  children — Diagnosis,  particidarly  from 
pyasmia — /Etiology  and  pathology  of  rheumatism. 

Tre&iment  by  older  methods-observation  of  the  natural  course  of  the  disease 
— Treatment  by  salicin  and  salicylates — Treatment  of  hyperpyrexia. 

Chronic  articular  rheumatism — Muscular  rheumatism. 

Synonyms. — Rheumatic   fever — ^Acute   and    subacute    Articular    Rheu- 
matiiii — ^Arthritis  vaga — ^Polyarthritis  rheumatica  acuta — ^Rheumarthritis. 

Definition. — ^An  aofute  febrile   disease,   running   an   undefined  course, 
with  implication  of  the  joints  and  often  of  the  heart. 

History  and  nomencUUure, — ^The  name  of  rheumatism,   like  that  of 

"    gouty  carriea  with  it  the  impress  of  humoral  pathology.     The  words  rheum^i 

^    and  eaiarrh  are  used  by  the  Greek  writers  from  Hippocrates  downwards, 

;     with  similar  meaning ;  and  their  etymology  is  also  alike,  for  the  one  term 

i    waa  derived  from  /oecu,  and  the  other  from  Karappiw.     The  notion  was 

t    that  of  an  acrid  humour,  generated  in  the  brain  and  distributed  over  the 

(    body.    DeetiUatio  was  a  term  applied  in  conmion  to  catarrh,  rheuma,  and 

I     gotta.     But  in  oourse  of  time,  disecises  of  the  mucous  membranes  became 

known  as  catarrhs,  while  the  name  of  rheumatism  was  confined  to  painful 

L.     affections  of  the  joints,  bones,  ot  muscles.     Baillou,  or  Ballonius,*  is  said 

[     by  Bright  and  Addison  to  have  given  it  this  restricted  meaning;   and  he 

If     abo  distinguished  it  from  gout  or  gutta,  the  third  name  witnessing  to  the 

humoral  doctrines  of  Galen.     Holland,  in  his  translation  of  '  Plin/s  Natural 

ffiftory '  (1600),  speaks  of  the  "  sharp  and  eager  flux  of  phlegm  which  the 

f    Greeks  call  rheumatism  "  (lib.  xzii,  cap.  18  and  25).     The  quotations  at  the 

~  of  the  chapter  show  that  articular  rheumatism  was  recognised  in  litera- 

in  the  second  half  of  the  seventeenth  century. 
The  conception  of  rheumatism  became  modified  in  some  countries  so  as 
to  include  the  notion  of  its  production  by  external  cold.     All  sorts  of  com- 
plaints have  accordingly  been  termed  rheumatic, — some,  of  which  the  cause 

*  He  died  in  1616,  and  his  posthnmoos  work  was  only  published  in  1642. 
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was   unknown,    because   they    were   painful ;    others,    although    painlesii, 
because  cold  was  the  supposed  cause.* 

But  there  is  a  very  common,  definite,  and  important  disease,  which  was 
first  accurately  described  by  Sydenham  in  1670,  in  the  sixth  section  ol  his 
'  Observationes  Medic®  circa  morborum  acutorum  historiam  et  curationem ' 
(cap.  v).  He  says  it  was  then  usually  called  "  Arthritis,"  and  was  con- 
founded with  gout :  *'  unde  forsan  petenda  est  ratio  cur  tarn  sicoo  ilium  pede 
transiverint  scriptores  medici."  For  this  common  and  important  disease  we 
have  no  other  name  than  Rheimiatism,  i.  e.  acute  riieumatism,  or  riieu- 
matic  fever.  The  pyrexia,  the  multiple  but  transient  synovitia,  and  the 
frequent  implication  of  the  membranes  of  the  heart  sufficiently  distinguish 
it.  We  will  include  under  the  same  name  all  genuine  cases,  though  their 
course  may  be  "  subacute." 

As  to  what  is  called  ''chronic  rheumatism"  there  is  more  difficulty. 
•  The  term  used  often  to  be  applied,  and  still  is  by  many  eminent  surgeons,! 
to  the  disease  now  known  as  oateo-arthritis  or  arthrttU  deformans,  which 
bears  no  relation  whatever  to  acute  rheumatism.  But  there  are  exceptional 
cases  in  which  a  chronic  affection  of  a  joint  can  only  be  described  as  a 
sequel  of  the  atute  disease.  The  question  will  be  resumed  at  the  dose  of 
this  chapter. 

The  use  of  the  adjective  ''  rheumatic  "  ought,  of  course,  to  be  linuted  in 
precisely  the  same  manner  as  that  of  the  substantive;  but  it  is  often 
employed  loosely  for  various  affections  of  the  muscles  and  of  other 
parts,  of  which  the  only  common  character  is  that  they  are  caused  (or 
believed  to  be  caused)  by  cold.  It  is  much  better  to  speak  of  "  myalgia  " 
than  of  muscular  rheumatism,  and  of  specific  periostitis  than  of  syphilitic 
rheumatism;  for  the  common  vague  use  of  the  term  implies  a  connection 
between  totally  different  conditions. 

Many  years  ago  Dr  Frederick  Chambers,  of  St  George's  Hospital,  and 
Dr  Francis  Hawkins  endeavoured  to  draw  a  distinction  between  two 
varieties  of  acute  rheumatism,  one  of  which  they  termed  ''fibrous,"  the 
other  "  synovial,"  and  their  views  were  adopted  in  Sir  Thomas  Watson's 
'  Lectures.'  They  were,  however,  altogether  mistaken  in  supposing  that 
true  rheumatism  ever  attacks  the  ligaments  outside  a  joint  and  not  the 
S3moviaI  cavity  itself,  and  the  clinical  distinction  they  drew,  so  fur  as  it 
is  real,  corresponds  to  that  between  two  different  diseases — true  rheu- 
matism (fibrous)  and  osteo-arthritis  (synovial). 

The  local  affection,  characteristic  of  rheumatism,  is  a  synovitis,  acuta 
or  subacute,  with  effusion  of  serum  and  coagulable  lymph,  comparable  to 
pleurisy,  but  not  leading  to  adhesions,  nor  ending  in  suppuration  or  dettmo- 
tion  of  the  tissues. 

Onset  and  course, — ^Most  attacks  of  rheumatism  begin  somewhat  gradu- 
ally. For  a  day  or  two  the  patient  feels  uncomfortable,  and  perhaps  com- 
plains of  sore  throat  or  of  pains  in  the  limbs.  There  is  seldom  headache, 
and  still  more  seldom  rigors  or  vomiting.  Pyreixia  sets  in,  and  has  often 
reached   its   full   height   on   the   second  day,   when   one   of  the  jmntt. 


*  This  confnrion  is  still  common  with  good  Oermsa  writers,  so  that  tt  is  i 

difficult  to  know  what  is  meant  bv  "  rheumatic"  at  to  tell  the  meaning  of  "^^boa.'* 

t  Yolkmann,  for  example,  and  Hotchinton.  See  a  jndidona  paper  xxf  PmT  tender  oa 
"  Chronischer  Oelenk-Rhearoatismns,"  in  which  he  eonelndee  with  ewae  leeervrntioB  that 
there  is  no  inch  ibing  ('  Verb.  d.  zt  Congr.  f .  inner.  Med.,'  Berlin,  1807). 
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genermllj  a  Urge  joint,  is  found  to  be  swollen  as  well  as  painful.     But  in 
many  cases  inflammation  of  one  or  more  joints  is  the  first  thing  noticed. 

It  ia  not  always  easy  to  determine  clinioally  the  fact  that  fluid  is  effused 
inio  the  shoulder-joint,  the  ^ow,  or  the  aiikle;  but  in  the  knee  very 
small  quantities  of  fluid  may  be  detected  with  certainty.  One  has  only  to 
gnap  the  joint  gently  between  the  two  hands,  pressing  the  sides  of  the 
Bjoerial  cavity  upwards ;  a  slight  tap  upon  the  patella  with  one  forefinger 
will  then  bring  it  down  upon  the  condyles,  giving  a  sensation  which  is 
mmistakable ;  or  a  finger  may  be  placed  on  each  side  of  the  ligamentum 
pateUbs  and  fluctuation  felt. 

In  those  rare  cases  which  prove  fatal,  all  the  affected  joints  show  dis- 
tinct signs  of  inflammation  at  the  autopsy.  The  synovial  membrane  is 
not,  indeed,  always  injected,  for  in  this,  as  in  so  many  other  tissues,  red- 
ness may  subside  after  death;  but  fluid  is  almost  always  present,  often 
doudy  and  with  shreds  of  fibrin.  Not  infrequently  a  separable  layer  of 
eosgulated  exudation  lines  the  synovial  membrane,  or  covers  the  surface 
sC  the  cartilages.  Leucocytes  are  present  in  the  exudation,  but  not  in 
hsrge  numbers.  In  one  case,  examined  by  Dr  Moxon,  the  sheaths  of  the  ) 
artensor  tendons  of  the  wrist  were  full  of  opaque  serum  and  of  masses  of  \ 
greenish-yellow  lymph. 

That  the  anat(»nical  changes  in  the  joints  are  but  slight  might  be 
Miarred  from  the  clinical  history  of  rheumatism.  One  of  its  most  striking 
fstttures  is  the  rapidity  with  which  it  flies  from  one  part  to  another. 
Tliiia  a  joint  may  be  extremely  swollen  one  day  and  normal  on  the  next. 
IlMre  is  not  alwajrs  any  obvious  reddening  of  the  skin;  generally  some 
ilMefined  pink  patches  are  seen,  but  they  are  often  near  the. articulation 
rather  than  over  it.    Only  rarely  is  the  skin  so  red  as  to  look  like  gout. 

The  different  joints  are  sometimes  attacked  in  regular  order:  the  right 
ankle,  then  the  left ;  the  right  knee,  then  the  left ;  and  so  on.  But  more 
flften  the  distribution  of  the  disease  is  quite  irr^ular.  All  four  limbs 
«nally  suffer  more  or  less. 

Of  all  the  joints,  the  knees  are  most  often  affected  in  rheumatic  fever,  I 
aezt  oome  the  shoulders  and  ankles,  then  the  wrists  and  hands,  and  then  the  | 
elbowB.     The  hips  are  less  frequently  attacked  and  the  toes  often  escape, ' 
ersn  in  severe  cases.     The  mandibular  joint  has  almost  complete  immunity, 
and  probably  the  same  is  true  of  the  artioulations  of  the  vertebrae  and 
privia,  but  they  are  too  deeply  seated  to  be  examined  during  life,  and 
probaUy  no  traces  would  be  left  if  they  were  dissected  after  death.     It 
is  amid  that  jscute  rheumatism  sometimes  attacks  the  synchondroses  of 
tha  pelvis. 

This  distribution  differs  from  that  of  gout,  gonorrhceal  synovitis,  and 
aateo  arthritis ;  moreover,  in  no  other  kind  of  arthritis  does  the  inflamma- 
shift  ra|Mdly  from  joint  to  joint. 

1m  some  exceptional  cases  rheumatic  sjmovitis,  instead  of  subsiding, 
on  into  a  chronic  stage,  and  ends  in  hydrops  articuli,  most  likely  of 
tha  knee.  Ankylosis  or  disorganisation  of  the  joint  is  so  extremely  rare 
that  its  occurrence  throws  doubt  on  the  diagnosis  of  rheumatism. 

There  ia  no  evidence  whatever  that  rheumatic  inflammation  attacks  any 
hut  synofial  and  serbua  membranes.     It  has  no  predilection  for  fibrous    \ 
tiaRWty  whether  the  fibres  be  white,  elastic,  or  muscular. 

The  patient  dreads  the  gentlest  touch  or  the  jar  of  a  passing  footstep ; 
with  hia  head  and  limbs  immoveably  fixed,  he  turns  his  eyes  with  anxiety 
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as  a  stranger  approacheB  his  bed.  He  lieB  perfectly  helplefls,  unable  to  Cccd 
himBell,  or  even  to  turn  in  bed*  paralysed  by  the  dread  of  pain ;  so  thai 
hospital  patienta  often  speak  of  having  lost  the  use  of  their  limba.  The 
pain  is  usually  worse  by  night  than  during  the  day.  The  face  is  pallid,  th« 
tongue  thickly  furred,  and  the  face  and  body  covered  with  sweat. 

The  pyrea^ia  of  rheum  at  ism  in  most  casea  corresponds  to  the  number 
of    joints    involved,    and    the    severity    of    the    inflammatijop.      But    to 

I  this  rule  there  are  many  exceptions  even  in  adults.  SomeCunes  tb^  , 
artietilar  affection  is  well  marked  while  the  temperature  is  scarcely 
T^e  converse  may  also  occur, — an  attack  of  pyrexia,  with  pericarditis^ 
endocarditis,  or  perhaps  with  pleurisy  alone,  may  be  followed  by  a  relapse 
which  is  attended  with  synovitis,  and  thus  proved  to  be  rheumatiiiit 
Graves  cited  a  case  of  relapse,  the  patient  having  previously  passed  throogli 
two  attacks  of  the  usual  kind,  to  prove  that  it  is  possible  for  the  fever 
to  occur  alone  without  synovitis. 

Acute  rheumatism  is  a  general  disease  with  localisation  in  the  joints, 
not  a  local  disease  of  the  joints  with  symptomatic  fever ;  but  Wondeiiich 
was  unable  to  discover  any  typical  course  of  temperature-  The  maximua, 
which  is  usually  about  104^  F.,  scmietimes  occurs  as  early  as  the  fourth,  thini 
or  the  second  day,  but  more  often  not  until  the  end  of  the  first  or  the  be- 
ginning of  the  second  week.  The  puUe  is  often  extremely  rapid,  laigt, 
strong,  and  short- ;  and  sometimes  it  is  markedly  dicrotic.  The  breathios 
is  not  proportionately  hurried.  The  tongue  is  generally  flabby,  maribid 
t^  the  teeth  at  its  sides,  and  coated  with  a  tliiok  white  fur.  Thers  i« 
usually  thirst  and  aoorexia,  but  the  patient  can  sleep  if  not  kept  awske 
by  the  pain.  He  is  not  apathetic  as  in  other  fevers,  and  is  seldom  delirioai 
unless  his  temperature  runs  very  high ;  if,  however,  ha  has  been  • 
drunkard,  a  form  of  delirium  tremens  is  often  developed.  There  is  no 
tendency  for  the  fever  to  assume  a  *'  typhoid  '*  cliaracter. 

\  The  urine  is  characteristically  f^rile:  scanty,  dense,  hi^h-cobaredt 
acid,  depositing  pink  lithates  in  abundance,  and  often  cxystals  of  Litkic 
acid;  occasionally  it  contains  a  trace  of  albumen  for  a  day  or  two.  It 
does  not  contain  sugar,  but  often  reduces  cof^r  when  salicin  or  sahcjiie 
acid  is  being  taken. 

One  of  the  striking  symptoms  of  imtreated  rheumatism  is  tiMOluy' 
The  patient  lies  bathed  in  wat^r,  so  as  to  make  even  the  blankets  dsmp. 
This  must,  of  course,  carry  away  much  heat  by  evaporation  from  the  surfsce 
of  the  body,  but  it  has  no  obvious  influence  in  lowering  the  pyrexia  or  ia 
relieving  the  articular  pains.  The  sour  smeU  of  the  sweat  seems  to  lit 
due  to   its  quantity   rather   than  to   it«   containing   an   unusual  qusntitj 

I  of  free  acid.     Sir  William  Gull  used  to  show  that  the  reaction  to  litmui- 

I  paper  often  varies  upon  di^erc^t  parts  of  the  skin,  being  acid,  alks- 
Une,  and  neutral  in  the  same  patient.  Sweat  when  first  aecreled  ts  Bol 
acid,  and  only  beccHnes  so  by  decomposition  of  the  sebaoeooa  conipOQfldi 
mingled  with  it.  Senator  believes  that  the  sweat  may  become  alkaline  bf 
conversion  of  urea  into  carbonate  of  ammonia,  particularly  between  th« 
toes  and  in  the  armpits. 

There  is  frequently  developed  a  copious  eruption  of  ti^^laitSfiMS— miattte 
transparent  vesicles,  containing  an  acid  fluid  which  is  no  doobt  i»isL 
They  glisten  when  a  bright  light  falls  uf^on  them,  but  they  ar«  eolourlMiv 
BO  that  they  often  can  more  easily  be  felt  than  seen.  After  a  while  IImst 
bases  become  slightly  reddened,  and  their  contents  opalescent  and  alkaliae* 
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by  a  somewhat  pedantic  change  of  name  these  inflamed  sndamiaa  have  had 
the  old  gynonym  miliaria  reserved  for  them.  Thii  eruption  bears  no 
special  relation  to  rheumatism  ^  for  it  occurs  in  other  diseases  attended  with 
sweating,  and  also  in  healthy  people  during  hot  weather.* 

In  some  cases  of  rheumatism  there  is  another  remarkable  eruption,  | 
which  assumes  the  form  of  erythema,  urticaria,  or  purpura.  It  has  often 
been  described  under  the  name  of  Ptlio$is  rheumatica,  originally  applied  by  i 
Schonlein.  Varieties  of  the  same  rash  have  been  named  Erythema  tuber- 
culatiun*  Roseola  marginata^  Erythema  nodosum,  and  Purpura  urticans. 
These  are  all  varieties  of  Erythtma  multiforme^  and  will  be  described  under 
that  name  in  the  section  on  diseases  of  the  skin. 

That  this  is  a  true  rheumatic  eruption,  and  not  a  cutaneous  hflemor* 
rhage  with  secondary  effusion  into  the  joints,  as  in  scurvy  and  hsBmophilia, 
18  certain,  for  it  occurs  in  those  who  have  had  rheumatic  fever  before,  in 
tboee  who  have  had  chorea,   and   in  cases  complicated  with  endo-  and  , 
pericarditis.     Moreover   there   is   no  bleeding   from   the   gums   or   other  i 
mucoQB  membranes. 

Oiirdiae  infiammation, — The  important  relation  of  rheumatism  to 
disease  of  the  heart  was  not  fully  recognised  until  after  the  discovery  of 
auscultation,  and  was  unnoticed  by  Laennec  and  his  immediate  successors 
IB  France,  It  is  a  mistake  to  suppose  that  it  was  first  recognised  by 
Booillaud  in  1835  ;  in  *  Outlines  of  a  Course  of  Lectures  *  delivered  at 
Gay*B  Hospital  by  Babington  and  Curry  in  1811  it  is  st-ated  (p.  87), 
"Acute  carditis  is  of  more  frequent  occurrence  than  generally  believed, 
but  perhaps  oftener  a  metastatic  or  misplaced  form  of  Rheumatitis  (acute 
rheumatism  of  authors)  than  a  primary  disea-se  allied  to  Pleuritis  and  Pneu- 
monia.'" Hope  writes,  '*  I  have  not  the  slightest  pretension  to  originality  in 
this  idea,  since  at  the  time  I  wrote  [1831,  in  the  first  edition  of  his  book, 
candidly  quoted  by  Bouillaud]  there  was  not  a  better  established  doctrine 
\si  the  London  schools/'  The  connection  of  rheumatic  fever  with  cardiac 
diaeaae  was  known  to  Alex.  Pitcaim  and  published  in  1794  by  Baillie,  whose 
ivords  are  ('Morbid  Anat.,*  p,  51,  fifth  edition),  '  Dr  Pitcaim  observed  this 
in  several  cases  [cardiac  hypertrophy  as  the  result  of  rheumatism],  and  is 
to  be  considered  the  first  person  who  made  this  important  observation." 
Corrisart  (e.  1810)  ascribed  adherence  of  the  pericardium  to  *'  gout  or  rheu- 
matism." The  relation  of  heart  disease  to  rheumatic  fever  was  well  known 
to  Scudamore,  Bright,  Elliotson,  and  Latham.  Here,  as  elsewhere,  no 
sadden  and  complete  discovery  was  made  by  anyone.  Our  present  know- 
ledge is  the  result  of  many  independent  observations,  and  even  now  is  far 
fram  perfect. 

In  every  ease  of  rheumatism  we  must  watch  day  by  day  with  the  stetho- 
•oope  for  indications  of  inflammation  of  the  pericardium  or  the  cardiac 
an  inflammation  which  often  causes  neither  pain  nor  any  other 

Dptom. 

The  frequency  of  inflammation  of  the  heart  in  rheumatism  cannot  be 
stated  witii  numerical  accuracy.     The  results  of  autopsies  are  not  available 

*  The  **  febrlB  miUaris  *'  which  occarred  at  sn  epidemic  on  the  Continent,  ftnd  etp«cia11jr 
in  Fra.uce»  throoghoot  the  eighteenth  century  and  down  to  the  year  1856,  may  very  likeJy 
have  included  ctitet  of  rbettmatic  fever,  and  it  was  attended  with  a  red  papular  or  vesiculiir 
ra«b.  The  name  if  ttill  used  in  Itnly,  hot  probably  for  scarlattna,  enteiica^  and  other 
febrile  diteaiet  attended  by  sweatings  and  indamina.  In  the  '*  iweating  tickneiv,"  of  which 
•  were  five  terrible  epideniica  between  1485  and  1551  in  thit  cootitry,  there  leemi  to 
>  r*cord  of  such  an  emption  (cf .  Jtupra,  p.  268). 
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for  the  purpose,  because  fatal  cases  are  not  average  ones ;  and  auscultatory 
signs  during  life  are  open  to  sources  of  fallacy,  particularly  the  difficulty  of 
distinguishing  between  organic  and  functional  murmurs. 

Among  forty-five  cases  of  rheumatic  fever  which  ended  fatallj  at  Guy's 
Hospital,  and  in  which  there  had  been  no  previous  chronic  diaeaae  of  the 
valves,  Dr  Fagge  found  the  heart  to  be  healthy  in  eight  only;  both  peri- 
carditis and  endocarditis  existed  in  nineteen,  pericarditis  alone  in  ten, 
endocarditis  alone  in  eight. 

Turning  to  clinical  records,  we  find  that  Bouillaud  estimated  the  oocor- 
rence  of  cardiac  lesions  at  80  per  cent.,  but  that  was  in  patients  who  were 
bled  and  leeched  without  remorse.  Budd  put  their  propcN^ion  at  48  per 
cent.,  Fagge  at  50  to  60  per  cent.,  Fuller  at  only  23  per  cent.,  and  the 
same  proportion,  23  per  cent.,  was  independently  arrived  at  bj  Lebot  at 
Breslau,  and  by  Wunderlich  at  Leipzig. 

Dr  Sibson  found  in  326  cases  observed  at  St  Mary*8  Hospital,  between 
1851  and  1866  inclusive,  63  of  pericarditis,  108  of  endocarditis,  and  54  of 
both  together,  beside  76  in  which  the  physical  signs  were  doubtful,  leaving 
only  79  cases  certainly  free,  or  about  one  fourth  of  the  whole  (*  Rey- 
nolds' System').  At  St  Bartholomew's  Hospital,  out  of  Dr  Church's  574 
cases  in  which  the  state  of  the  heart  was  ascertained,  it  was  affected  in 
371,  about  66  per  cent.  ('  Allbutt's  System ').  Dr  Peacock  recorded  cardiac 
murmurs  in  only  a  third  of  his  cases  ('  St  Thos.  Hosp.  Rep.,'  1873). 

The  present  writer  collected  400  cases  for  his  paper  in  the  Guy's 
'  Reports '  for  1874  (vol.  xii,  p.  311),  and  Mr  Shadwell  added  100  more  for 
the  second  edition  of  the  present  work.  Of  these  500  cases  from  the  clinical 
records  of  Guy's  Hospital,  only  221  were  free  from  cardiac  murmurs ;  while 
in  the  remaining  279  cases,  110  bruits  were  believed  to  be  pericardial  and 
169  endocardial,  making  56  per  cent,  together. 

There  is  little  doubt  that  acute  inflammation  of  the  heart  is  occasion- 
ally the  sole  indication  of  a  rheumatic  attack,  and  that  it  is  often  attended 
with  only  slight  and  fugitive  articular  pains.  Nevertheless,  as  a  rule. 
there  is  a  distinct  relation  between  the  degree  of  severity  of  the  synovitis 
and  the  frequency  of  cardiac  comi^ications.  Sibson  found  that  the  affection 
of  the  joints  was  severe  in  only  one  fourth  of  those  cases  in  which  the 
heart  showed  no  sign  of  inflammation,  but  in  two  fifths  of  those  in  which 
endocarditis  was  present,  and  in  three  fifths  of  those  in  which  there  was 
pericarditis,  with  or  without  endocarditis. 

The  frequency  of  infiammation  of  the  heart  in  rheumatism  depends  also 
on  the  age,  and  the  yoimger  the  patient,  the  more  liable  to  it  he  is. 
This  is  strikingly  shown  by  the  third  table  in  Dr  Church's  paper  in  the  '  St 
Barth.  Hosp.  Rep.,'  vol.  xxiii,  p.  273,  where  the  percentage  of.  cardiac 
affections  in  successive  decades  from  under  ten  to  fifty  runs  thus: — 83,  69. 
51,  30,  21.  In  young  female  servants,  who  make  up  a  large  pn^rtion  of 
the  cases  of  rheumatism  seen  in  hospital,  the  heart  scarcely  ever,  according 
to  Sibson,  esci^s.  Latham  also  said  that  maid-servants  with  rheumatic 
fever  in  hospital  always  get  pericarditis.  This,  however,  is  not  in  accord- 
ance with  present  experience. 

Older  patients  escape  more  often ;  and  here  a  curious  difference  is  found 
to  exist  between  men  and  women.  Pericarditis  seems  to  be  much  com^ 
moner  in  girls  between  fifteen  and  twenty-five  than  in  young  men  of  that 
age ;  and  to  be  three  times  as  frequent  in  men  above  the  age  of  twen^-fire 
as  in  women  above  that  age.    The  reason  for  this  is  probablj  that.earilj 
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ratt  in  bed  lessens  the  likelihood  of. cardiac  complications  in  rheumatism; 
most  women  can  give  up  work  sooner  than  men  of  the  same  age,  but  the 
girls  ol  the  lower  classes  are  very  apt  to  have  their  strength  overtaxed. 

There  can  be  little  doubt  that  while  rheumatic  endocarditis  is  appa- 
natlj  neither  more  nor  less  common  than  before,  pericarditis  is  far  less  so. 
Comparing  his  recent  experience  with  that  recorded  hj  Bouillaud,  Latham, 
Todd,  and  even  the  practice  of  Guy's  Hospital  in  1860-70,  the  {present 
writer  is  convinced  that  pericarditis  in  rheumatism  is  now  comparatively 
nre.     It  is  probable  that,  taking  all  cases  of  acute  cardiac  implication  in 
riwomatism,  only  the  minority  affect  the  pericardium,  either  alone  or  with 
the  endocardium ;  although  this  cannot  be  certainly  affirmed,  because  peri- 
eaiditis  is  often  transient^  and  leaves  no  trace  behind  it.     Adherent  peri- 
cardium is  much  less  commonly  found  after  death  than  valvular  lesions — 
excluding  those  which  in  later  life  are  due  to  atheroma ;  and  a  pericardial 
ntb  18  certainly  less  frequent  than  an  endocardial  murmiu:  as  estimated 
by  auscultation  during  life. 

Judging  by  the  same  clinical  method,  the  mitral  valve  is  much  more 
often  affected  in  rheumatic  endocarditis  than  the  aortic,  and  mitral  in- 
ccnnpetence  is  more  common  than  mitral  stenosis.  When  a  presystolic 
bruit  or  other  signs  lead  to  the  diagnosis  of  the  latter  lesion,  we  may  be 
aJmost  sure  that  there  have  been  one  or  more  previous  attacks  of  rheu- 
matic endocarditis. 

Other  eompiiea$%ons  of  rheumatism  are  comparatively  few  and  unim-  . 
portaat.  Pleurisy,  affecting  chiefly  the  left  pleura,  is  most  frequent.  I 
It  often  accompanies  pericarditis. 

Bronchitis  is  only  occasionally  present ;  the  lungs  are  often  oedematous ; 
and,  in  fatal  cases,  the  microscope  may  show  them  to  be  affected  with  slight 
catanrhal  pneumonia.  Lobar  pneumonia  is  of  somewhat  rare  occurrence, 
bat  when  present  commonly  leads  to  death. 

Rheumatic  peritonitis  and  iritis  are  both  excessively  rare;  and  rheu- 
matic meningitis,  cerebral  or  spinal,  may  be  said  not  to  exist. 

Acute  tonsillitis  sometimes  begins  an  attack  of  rheumatism,  but  it  has 
no  features  to  distinguish  it  from  an  accidental  sore  throat. 

Chorea  is  doubtless  closely  allied  to  rheumatism,  but  as  a  sequel  rather 
than  a  complication. 

Bheumatic  nodules. — ^An  effect  of  rheumatic  fever,  of  both  pathological 
and  diagnostic  interest,  consists  in  the  formation  of  small,  subcutaneous,  ; 
fiteous  nodules^  usually  but  not  always  in  the  neighbourhood  of  joints,  often  | 
upon  prominent  points  of  bone,  like  the  knuckles,  the  olecranon,  the  tibia, 
and  the  acromion,  or  on  the  superior  curved  line  of  the  occipital  bone. 
They  were  first  described  by  the  late  Dr  Hillier  in  his  '  Diseases  of  Chil- 
dren' (1868),  and  afterwards  by  Meynet,  of  Lyons,  in  1875,  by  Rehn  in 
Germany  (1878),  and  by  Hirschsprung  in  Denmark  (1881).     A  full  account 
of  them  by  Dr  Barlow  and  Dr  Warner  will  be  found  in  the  '  Transactions  of 
the  International  Congress  of  1881,'  vol.  iv,  p.  116,  with  twenty-seven  cases.* 
Theie  nodules  are  rarely  seen  in  adults,  but  are  frequent  in  children. ; 
They  are  not  very  tender,  and  usually  disappear  soon  after  the  attack  of 
rheumatism  is  over.      They  have  been  found  in  the  pericardium   after 

*  VsatRmt  «MM  were  recorded  by  Dr  Cavafy  ('  Path.  Trans.,'  xxxir,  p.  41), 
Dis  liMi,  Daekworth,  Money,  Drewitt,  Stephen  Mackensie,  and  Fowler  in  the  '  Trans- 
actioM*  of  the  Pkithological  Society  for  1888,  and  of  the  Clinical  Society  for  1888-4.  A 
ie«fubbl§  cate  in  a  woman  of  thirty-nine  is  described  and  figured  by  Dr  G.  S.  Middleton, 
«f  OkmnmM  thm  •  a«.«.4..^  t^-^  -.#  if«d.  arf..'  October.  1887. 


490  BHKUMATISM 

death ;  and  when  numerous  on  the  surface  of  the  body  during  life  are  in 
Dr  Cheadle's  experience  indicative  of  severe  inflammation  oi  the  pericar- 
dium, and  of  a  fatal  result  from  that  or  from  endocardial  letiona.  Occir 
sionally  these  rheumatic  nodules  are  much  larger  than  usual,  the  die  of  a 

hazel-  or  even  a  walnut. 

Event, — In  the  great  majority  of  cases  an  attack  of  rheumatism 
when  left  to  itself  slowly  and  gradually  improves,  the  pains  diminish, 
the  joints  recover,  and  the  fever  subsides.  This  takes  place  in  a 
variable  time,  occasionally  in  a  week  or  ten  days,  often  not  until  three 
weeks  have  elapsed,  and  sometimes  only  after  six  or  eight  weeks.  The 
duration  as  well  as  the  symptoms  of  rheumatism,  however,  is  now  happily 
so  much  modified  by  treatment,  that  we  scarcely  ever  see  the  disease  in  its 
natural  severity  or  persistence. 

Relapses. — Of  all  acute  diseases  (except  spirillum  fever  and  ague),  rheu- 
matism is  the  most  prone  to  relapse.  In  a  large  proportion  of  cases — 
varying  in  different  times  and  places  and  under  different  modes  of  treatment 
from  a  sixth  to  a  fourth  or  even  a  third  of  the  whole  number— only  a  lew 
days  after  the  first  attack  has  subsided,  a  second  comes  on;  this  runs  a 
similar  though  usually  a  milder  and  a  shorter  course,  and  the  heart,  if  it 
has  escaped  before,  is  seldom  affected  now.  A  second  relapse  is  commoB, 
and  a  third  and  a  fourth  are  sometimes  seen.  These  are  less  severe  sad 
prolonged  than  the  original  attack,  but  may  be  repeated  again  and  again, 
until  the  disease  becomes  chronic  in  duration  though  still  acute  or  subacute 
in  symptoms. 

Dr  Church  has  shown  that  relapses  are  much  more  common  after 
second  than  after  first,  and  still  more  so  after  third  attacks.  The  question 
of  how  far  they  can  be  prevented  by  regimen  and  drugs  will  be  {nnesently 
considered,  for  it  is  one  important  object  of  treatment.  Then  is  no  douht 
that  prolonged  care  and  continued  treatment  during  convalescence  are  in- 
fluential in  preventing  relapses.  Hence  they  are  ccmiparatively  rare  among 
patients  who  can  afford  a  long  period  of  easy  convalescence;  while  it 
is  one  of  the  disappointments  of  hospital  practioe  to  see  a  patient,  who  has 
been  sent  out  perfectly  well  after  an  attack  of  rheumatism,  return  to  the 
ward  a  week  or  two  later  with  all  his  symptoips  renewed. 

Protection  and  results, — So  far  from  protecting  against  recurrence,  one 
attack  of  rheumatic  fevw  is  a  predisposing  cause  of  another.  Apart  from 
relapses,  the  interval  is  usually  from  three  to  five  years,  and  sometimes 
much  longer. 

The  joints  are  very  seldom  permanently  injured.  OccasiMially  hydrops 
articuli  remains  behind,  and  after  many  attacks  the  joints  may  undergo  the 
changes  described  in  a  subsequent  chapter  as  osteo-arthritic.  As  a  rule, 
however,  when  the  rheumatic  synovitis  is  once  cured,  no  local  deformity 
results.  In  this  particular  true  rheumatism  differs  remarkably  from  gout 
and  from  gonorrhoea!  synovitis. 

Anaemia  is  a  marked  effect,  in  proportion  to  the  severity  of  the  attack. 
It  is  scarcely  ever  absent,  and  return  of  colour  and  of  muscular  strength  is 
often  very  slow. 

The  most  serious  results  of  rheumatism  are  the  increased .  liability  to 
a  fresh  attack,  and  the  frequent  damage  to  the  peri-  and  endocardium,  and 
the  muscular  walls  of  the  heart. 

Mortality, — ^A  fatal  result  of  rheumatism  is  very  rare.    When  not  due 
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to  acute  pericarditis,  or  to  some  accidental  cause,  death  usually  results 
fipom  hyperpyrexia,  a  remarkable  condition  to  be  presently  considered,  or 
oocaaionally  from  pneumonia  or  ulcerative  endocarditis.  Dr  Church  ('  All- 
butt's  System,'  voL  iii,  p.  1)  and  Dr  Goodhart  (*  Clin.  Trans.,'  vol.  xiii, 
p.  123)  have  each  reccHrded  a  case  of  death  in  acute  rheumatism,  with  only 
▼uy  slight  and  early  endo-  or  pericarditis. 

Senator  puts  the  average  mortality  at  from  3  to  3*7  per  cent,  of  those 
who  are  attacked,  and  at  Guy's  Hospital  in  the  400  cases  collected  by  the 
present  writer  it  was  nearly  the  same,  3*75.  So  also  in  the  655  cases  of 
the  Collective  Investigation  Report  ('  Brit.  Med.  Joum.,'  February  25th, 
1888),  the  mortality  was  3*3  per  cent.  But  at  St  Bartholomew's  Hospital 
Dr  Church  found  only  ten  deaths  in  693  cases  (1*4  per  cent.). 

But  the  number  of  deaths  in  our  wards  varied  widely  in  different  years. 
From  1855  to  1867  (thirteen  years)  only  ten  fatal  cases  altogether  appear 
in  the  records.  From  1868  to  1884  (seventeen  years)  there  were  fifty  fatal 
ottaea,  and  the  numbers  in  the  several  years  were  as  follows : — ^Two  in  1868, 
tliree  in  1869,  five  in  1870,  two  in  1871,  seven  in  1872,  two  in  1873,  seven 
in  1874,  six  in  1875,  three  in  1876,  six  in  1877,  one  in  1878,  three  in  1879, 
one  in  1880,  two  in  1881,  and  none  in  1882-3-4. 

In  three  of  these  fifty  cases  the  fatal  termination  was  due  to  stenosis  of 
the  niitral  valve,  which  had  resulted  from  previous  attacks  of  acute  rheu- 
matism. In  only  four  cases  was  there  found  a  severe  and  recent  lesicm  of 
the  valves  aa  the  direct  result  of  the  rheumatism. 

In  eighteen  instances  death  was  attributed  to  pericarditis,  which  was 
sometimea  severe,  the  heart  being  covered  with  lymph,  and  there  being 
firom  ten  to  sixteen  ounces  of  fluid,  often  stained  with  blood.  In  several 
off  these  cases  there  was  also  effusion  into  one  or  both  of  the  pleural 
esvities ;  twice  there  was  inflammation  of  the  mediastinum ;  in  seven  cases 
tile  muacular  substance  of  the  heart  was  obviously  involved  in  the  inflam- 
mstory  process.  Each  of  the  complications  in  question  may  be  supposed 
to  have  helped  in  bringing  about  the  patient's  death;  and  it  is  not  im- 
probable that  myocarditis  was  sometimes  present  when  it  was  not  noticed. 
Although  recent  endocarditis  existed  in  eleven  of  the  eighteen  oases,  it 
was  so  slight  that  it  could  not  be  considered  to  have  affected  the  issue. 

In  twenty-seven  fatal  cases  of  rheiunatism  collected  by  the  writer,  sub- 
seq[aently  to  the  last  series,  death  occurred  from  hyperpyrexia  with  delirium 
in  five,  the  ages  of  the  patients  ranging  from  twenty-three  to  thirty-one. 
One  patient  died  from  delirium  tremens  with  acute  pneumonia,  four  from 
pneumonia  with  cardiac  lesions,  thirteen  from  severe  pericarditis  or  valvular 
disfisso  or  both,  the  immediate  cause  of  death  in  two  being  ulcerative  endo- 
esrdiUs  and  embolism,  complicated  in  both  cases  by  chorea.  The  remain- 
ing thiee  died  from  accidental  causes  (diphtheria,  enteric  fever,  and  epi- 
kfwy)  which  supervened  while  under  treatment  for  rheumatism. 

BheumaUe  hyperpyrexia. — ^That  cerebral  symptoms  sometimes  interrupt 
the  coorse  of  rheumatic  fever,  and  prove  rapidly  fatal,  has  long  been  known. 
By  Sir  Thomas  Watson  and  Dr  Latham  it  was  thought  that  they  depended 
on  ctidiac  complications,  and  particularly  on  pericarditis;  but  in  many 
«saei  the  heart  is  found  free  from  all  signs  of  inflammation.  The  exist- 
ence of  meningitis  has  also  been  disproved. 

In  1867  Dr  Ringer  related  three  cases  of  rheumatic  fever  in  which  ez- 
tnmely  high  temperatures  were  observed,  the  thermometer  having  risen 
from  104<^— 106''  to  109'2<>  or  even  110*8''  Fahr.     Dr  Ereuser  had  noticed 
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the  same  fact  in  Wurtemberg  about   a  year   previously.     Maay   sunil 
cases  have  been  since  recorded,   both   iu   England  and   abroad  ;    at  G«^ 
Hospital  in  seven  years  fourteen  patients  died  of  hyper|>Trexia  in   at-ufe 
rheumatism. 

The  most  probable  pathology  of  this  terrible  complioation  is  ih^h  «ii^it 
the  high  temperature  is  consequent  upon  an  exhaustion  of  the  heat-regv- 
lating  centre  in  the  bulb,  the  cerebral  symptoms  in  their  turn  result  faun 
the  action  of  the  over-heat-ed  blood  upon  the  brain.  

Unlike  the  occasional  high  temperatures  observed  in  severe 
pneumonia  or  typhus  shortly  before  death,  the  hyperpyreiia  of  acute  rh 
matism  may  suddenly  supervene  in  an  apparently  favourable  case.  One  0/ 
Dr  Ringers  jmtients  seemed  to  have  recovered,  and  was  to  leave  the  ho^^ 
pital  the  next  day,  when  cerebral  symptoms  set  in,  and  he  died  in  twQ 
hours,  with  a  temperature  of  110^. 

A  frequent  indication  of  the  onset  of  hyperpyreiia  is  that  the 
loses  his  pains  and  finds  that  he  can  move  his  limbs  freely.  Co 
the  temperature  falls  at  the  same  time,  this  is  a  warning  of  tm{] 
danger,  and  should  lead  to  the  use  of  the  thermometer  at  regular  intemk 
of  t«n,  twenty,  or  thirty  minutes.  Another  warning  symptom  is  that  t^ 
skin  ceases  to  perspire. 

The  symptoms  of  rheumatic  hyperpyrexia  vary  in  character  in  difw* 
ent  cases.  Sometimes  the  patient  becomes  drowsy,  appears  to  fall  asleep, 
and  rapidly  passes  into  a  state  of  unconsciousness*  with  coatractioa  *rf 
the  pupils,  and  dies  comatose.  Sometimes  he  grows  violently  maniii^ 
jumping  out  of  bed,  and  fighting  with  nurses  and  attendants.  Someliiint 
he  is  seiaed  with  convulsions,  or  with  tonic  spasms  and  optsthotooos.  His 
pulse  becomes  very  frequent,  from  HO  to  136,  and  towards  the  last  tt  mar 
be  imperceptible.  His  breathing  is  much  accelerated,  and  hU  face  sbflw 
the  dusky  purple  flush  of  venous  congestion. 

The  interval  which  elapses  from  the  commencement  of  the  hyperpymi* 
to  the  fatal  termination  is  very  variable,  as  is  well  shown  by  cocnpioitoQ  *^ 
twenty-two  cases  made  by  Dr  Wilson  Fox.  In  one  instance  the  tbeniKh 
meter  rose  from  103'5°  to  U)l)o  in  two  hours,  while  in  two  othen  a 
period  of  twenty-four  hours  passed  before  a  similar  point  was  readiai 
Even  when  the  temperature  is  107^  or  108*^  the  patient  may  now  and  thee 
continue  to  Uve  for  some  hours ;  and  at  110^  there  haa  been  an  tnttmil 
of  from  one  to  two  hours  before  death  took  place. 

Dr  Fox  thought  that  hyperpyrexia  is  more  frequent  in  first  a^acki  «f 
rheumatic  fever  than  in  subsequent  ones  ;  and  subeequent  expemnes 
conhrmed  this   behef.     As  shown   in  a  report   based  on   67   casci 
matic    hyperpyrexia    is    nearly   twice   as   common    in    men    as   m 
('  Clin.  IVans./  vol,  xv,  pp.  261 — ^312).    It  very  seldom  occurs  under  fpohertj. 

Of  late  years  rhemnatic  hyperpyrexia  seems  to  be  decidcdlj  Urn  lt»- 
quent  than  before  1880^  and  this  we  may  hope  is  the  res»it  of  tmf 
treatment. 


Rhenmatiftm   in   children . — ^In  the  case  of  patients  under   piabsft^,  rhett- 
matic   fever  assumes  somewhat   special   characters.     It   is   often 
without  severe  pain  or  sjmovitis,  and  with  only  moderate  fever, 
gout,  gonorrhoea!  svnovitis,  and  osteo-arthrttis  are  unknown  at  that  i^e^  t 
thai  if  multiple  arthritis  with  pyrexia  is  present  we  have  unly  to  ' 
the  possibility  of  pyaemia  or  of  tuberculous  disease — pulpy  srncmtia  i 
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— affecting  more  than  one  joint.  The  articular  inflammation  h.  scHnetimes 
so  slight  that  pain  and  swelling  have  to  be  inquired  for.  The  heart  is,  how- 
ever, extremely  apt  to  become  affected;  there  is  a  bruit  to  be  heard  in 
far  more  than  half,  some  writers  believe  in  nearly  all  cases  of  rheu- 
matism in  children.  Hyperpyrexia  is  very  rare.  Tonsillitis  is  common, 
and  erythema  is  not  infrequent.  Cases  of  rheumatic  pericarditis  or  endo- 
carditis or  pleurisy,  with  only  slight  pyrexia  and  no  discoverable  synovitis, 
are  very  rare  in  adults,  but  not  uncommon  in  children.  Chorea  is  a  fre- 
quent complication  or  sequeL  Lastly,  rheumatic  nodules  are  far  more 
frequent  and  numerous  than  in  adults.  An  hereditary  origin  is  more  often 
present,  or  more  easily  detected,  and  one  from  cold  or  exposure  much 
less  frequent. 

Diagnosis. — Acute  rheumatism  is,  as  a  rule,  very  easy  to  recognise. 
But  there  are  not  a  few  diseases  which  may  be  mistaken  for  it,  and  in  some 
exceptional  instances  it  may  be  impossible  to  decide  at  once. 

Dr  Fagge  was  called  into  the  hospital  one  Sunday  by  the  house  physi- 
cian to  see  a  girl  who  had  been  just  admitted  for  rheumatic  fever,  and 
whose  temperature  was  very  high.  The  peculiarity  of  her  case  was  that  she 
was  covered  all  over  with  a  bright  scarlet  rash  (p.  190).  She  had  had  acute 
rheumatism  on  a  former  occasion,  and  the  real  nature  of  her  illness  was  not 
suspected  until  the  following  day,  when  the  papular  eruption  of  smallpox 
was  foimd  upon  her. 

In  several  instances  the  pains  in  the  limbs  produced  by  the  growth  of 
multiple  sarcomata,  especially  about  the  vertebrse,  so  as  to  compress  the 
spinal  nerves,  have  been  supposed  to  be  due  to  acute  or  to  subacute  rheu- 
matism. In  a  case  of  multiple  sarcoma  of  the  skin,  secondary  to  a 
growth  in  the  csecum,  under  the  writer's  care,  there  were  first  pains  and 
swelling  about  the  joints  which  he  mistook  for  rheiunatism,  and  when  the 
sarcomata  appeared  he  supposed  them  to  be  purpuric  erythema — ^peliosis 
rheumatica. 

Affections  of  the  spinal  cord  in  the  early  stages  have  been  regarded  as 
rheumatic  on  account  of  the  pains  to  which  they  gave  rise,  until  paralysis 
supervened ;  and  it  must  not  be  forgotten  that  in  some  spinal  cases,  and 
notably  in  tabes,  the  joints  may  actually  suffer. 

The  pains  and  synovitis  produced  by  syphilis  have  before  now  been 
mistaken  for  rheumatism.  Scorbutus^  purpura,  and  hctmoph/Uia  must  also 
be  remembered  as  diseases  in  which  articular  effusion  is  by  no  means  rare. 

The  diagnosis  from  an  acute  attack  of  gout  is  occasionally  difficult  when 
the  latter  occurs  for  the  first  time  in  a  young  subject,  but  such  cases  are 
mostly  hereditaiy,  and  normal  cardiac  sounds  would  be  unusual  in  rheu- 
matism at  that  age.  The  degree  of  fever,  the  locality  of  the  arthritis,  and, 
above  all,  its  shifting  from  joint  to  joint  without  leaving  traces  behind,  are 
the  chief  additional  marks  which  distinguish  rheumatism  from  gout.  The 
diagnosis  from  gonorrhceal  synovitis  and  from  osteoHirthritis  will  be  given 
hereafter  (pp.  516  and  527). 

A  useful  means  of  diagnosis  of  doubtful  cases  in  children  is  afforded  by 
the  presence  of  the  "  rheumatic  nodules  "  described  above  (p.  489). 

The  writer  had  once  a  man  of  about  fifty  under  his  care,  who  appeared 
to  be  suffering  from  rheumatic  fever ;  but  soon  diarrhoea  and  then  a  rose- 
rash  appeared,  and  the  diagnosis  was  altered  to  that  of  enteric  fever.  He 
died  at  an  early  stage  of  the  disease  from  perforation,  and  after  death  it 
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waa  dear,  from  the  condition  of  the  joints,  the  heart,  and  the  inteiUaet. 
that  the  two  diseases  had  co-existed. 

Perhaps  the  most  common  and  serious  error  is  mistaking  for  rheu- 
matic fever  one  of  thoee  forms  of  pyccmia  which  oome  portioulai-ljr  belore 
physicians  because  they  are  not  secondary  to  a  wound  or  obTious  •<Hirc«  of 
suppuration.  The  most  frequent  primary  lesion  is  caries  of  the  pelroui 
bone,  which  may  be  recognised  by  otorrhcea,  or  by  foetor  of  a  fragment  of 
cotton  wool  left  in  the  meatus,  even  when  there  is  no  obvious  discharge  of 
pus,  by  perforation  of  the  membrana  tympani,  and  by  teudemese  over  the 
mastoid  process  or  the  jugular  vein.  Sometimes  the  pyiemia  ia  due  to  acute 
osteomyelitis  of  a  long  bone ;  or  acute  periostitis  with  suppuration  aiui 
secondary  synovitis  may  in  like  manner  simulate  rheumatism.  OccaaloikaUj, 
in  spite  of  all  care^  diagnosis  is  impossible  till  aft^r  deaths  and  difficult 
even  then. 


Cases. — (1)  In  1879  Dr  Goodhart  made  aa  autopsy  in  the  case  of  a  \m  ag^  atxtsia, 
who  had  been  lying  for  five  days  in  a  medical  ward  in  a  typhoid  cooditioii.  He  had  a  ijttdle 
murmiir;  his  temperature  was  103'8°  on  admission,  Fiis  palsc'  132,  hia  r^spiraiiau |fl» 
He  had  been  attacked  with  pains  and  with  chillinesa  live  dnjs  before  his  admi«<ioti.  Kontnyaa 
abioesiei  were  found  in  thelung^  and  in  the  kidneys.  Evtdenily,  therefore,  the  case  wis 
oos  of  pysemia;  but  it  was  not  uutil  after  nearly  ev^ery  bone  had  been  examined  tiist 
Dr  Goodhart  discovered  suppuration  beneath  the  periosteum  of  the  lower  ead  of  tlit  rigtl 
fibula.  On  the  triciwpicl  valve  there  was  a  ve|retation  of  the  sire  of  n  {Msa,  with  a  Uttlt 
nicer  beneath,  which  had  torn  throujorh  some  of  the  chorda?. 

(2,3)  Two  such  euscB  occurred  under  the  writer^s  care  in  1897.  Both  patients  wtmh9/f%\ 
both  had  pyrexia  with  synovitis,  and  were  admitted  for  rheiunatic  fever*  hat  the  abiOM 
of  cardiac  symptoms,  antl  the  pain  being  limited  to  one  hip  and  to  one  shoald«r,  as  wsQ 
as  the  high  but  intermittent  temperature,  and  in  one  case  rigors,  pointed  to  pynais. 
This  was  traced  to  the  neck  of  the  femur  in  one  case^  and  to  the  scapula  in  the  ultef ; 
bat  though  active  surgical  treatment  was  carried  out,  both  patients  died. 

(4)  A  youth  waa  admitted  under  Dr  Moxou  in  1877»  who  had  nine  daya  before  toi 
attacked  with  headache,  sickness,  and  rigors^  foUoweti  by  profuse  sweating  and  by  paias 
in  the  joints.  Salicylic  acid  was  prescribed,  but  the  temperature  rose  and  dt^^-rintnn  f€ita« 
to  that  cold  baths  were  employed  on  several  occasions.     The  question  v  >  tlisawt 

could  be  pytcmia  was  fonnally  discussed,  and  negatived  in  favour  of  tht-  <  (.»f  acvfti 

rhenmattsm.  He  made  no  complaint  of  the  thigh,  as  being  more  painful  th«iii  ^aher  p>rtv 
when  be  was  being  moved  into  or  out  of  the  bath.  Yet  at  the  autopi^y  not  only  wi*t  tii«w 
oateitis  of  the  lower  part  of  the  shaft  of  the  right  femur  and  of  the  adjacent  «    *  \n\ 

the  bone  was  denuded  of  its  perioateuin«  and  there  was  a  Inrge  collection  ot  'b 

the  muscles.  There  was  also  suppuration  about  the  shoulder^  nud  pyMraic  ahvi-v^aca  mi  ^m 
lungs  and  heart. 

An  important  distinction  between  acute  rheumatism  and  pja^mta  n  ihct 
in  rheumatism  the  pain  and  swelling  are  transient  in  one  joint.  But  tbai 
this  criterion  is  not  perfect  is  proved  by  the  case  of  a  boy  who  died  of 
pyaemia  in  a  surgical  ward,  and  who  for  a  time  had  flying  pains  in  the  JQillll> 

Most  of  the  cases  of  pyaemia  from  osteomyelitis  or  p^ ostitis  seeni  ^ 
occur  in  youths  between  ten  and  twenty  years  of  age.  Aa  a  rule,  the  ^ 
gnosis  is  rendered  comparatively  easy  by  the  severe  constitutional  ^i- 
turbance,  by  the  presence  of  rigors,  and  often  by  the  akin  being  aallot 
and  dry  instead  of  sweating ;  the  joints,  too,  show  a  deeper  blush,  t^ 
more  frequently  hot,  and  the  temperature  is  more  irregular  than  i; 
matism. 

Certain  eruptions,  which  are  sometimes  associated  with  pyBcmia,  m»J 
simulate  rheumatic  erythema.  Beaide  the  scarlet  rash  whidi  is  oooipan 
tively  common  in  surgical  wnrds,  and  is  really  scarlatina,  there  arc  casee  in 
which  the  skin  presents  more  unusual  appearances. 
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lo  VB&l  %  boy  of  thirteen  was  admitted  into  hospital  who  had  for  a  week  been  treated 
vriteunatie  fever,  bat  whoie  disease  was  at  once  recognised  to  be  pyemia,  there  being  a 
op  abseeaa  of  the  thigh.  Towards  the  last  his  body  became  covered  with  "a  purplish 
i^rMembling  the  mottled  rash  of  typhns,  partly  consisting  of  petechie  (probably  flea* 
tm),  bat  also  of  papales,  which  became  vesicnlar  at  the  apices  and  slightly  scabbed." 

la  another  patient,  in  1874,  pustules  appeared  on  the  back  and  on  the  abdomen  two 
ft  before  death.  Pnstular  eruptions  are  also  mentioned  in  two  instances  of  "  sponta- 
MIS  pysBmia."  collected  by  the  Pathological  Society's  Committee  in  1879. 

In  regard  to  all  such  oases,  one  must  be  careful  not  to  overlook  the 
asenoe  of  glanders.  That  disease  at  its  commencement  has  been  more 
in  onoe  mistaken  for  acute  rheumatism. 

Another  class  of  cases  which  are  likely  to  be  set  down  to  acute  rheu* 
itism  are  those  of  pycemia  from  gonorrhiza. 

In  1872  a  young  woman  in  advanced  pregnancy  was  admitted  into  Guy's  Hospital  with 
)X  was  sappooed  to  be  rheumatic  fever.  An  hour  later  she  was  delivered  of  a  child> 
eh  snrvived  for  some  days.  She  was  now  seen  to  be  suffering  from  pyemia,  and  four 
■  afterwards  she  died.  At  the  autopsy  an  abscess  was  found  in  the  sulMerous  tissue  near 
right  ovary,  and  there  were  softening  thrombi  in  the  acyacent  veins,  no  doubt  starting 
yoealpinz  from  a  vaginal,  probably  gonorrheal  discharge. 

JfHalogg. — ^Acute  rheumatism  is  generally  attributed  to   cold.     But 

•  if  open  to  question.*  Exposure  to  cold  winds,  or  travelling  in  winter 
in  oold  climates,  or  insufficient  clothing  does  not  oause  it.  The  only 
ident  kind  of  cold  is  getting  wet  through.  The  patient  is  sometimes 
wiked  within  a  few  hours  after  being  out  in  the  rain ;  but  when  there 
B  been  an  interval  of  a  week  or  more,  the  causal  relation  of  the  events 
mofe  doubtful  Careful  inquiry  as  to  previous  exposure  to  wet  and  cold 
s  led  to  a  negative  statement  in  probably  half  of  the  writer  s  patients ; 
d  there  is  no  question  that  many,  and  perhaps  the  majority,  of  cases  of 
ate  rheumatism  are  not  due  to  any  unusual  exposure.     The  general  belief 

•  the  contrary  probably  depends  on  the  unlucky  ambiguity  of  the  word, 
oscular  "  rheumatism  "  is  no  doubt  caused  by  wet  and  chill. 

Seaion. — ^Rheumatic  fever  is  supposed  to  be  more  conunon  in  the  winter 
id  spring  than  at  other  seasons  of  the  year.  Haygarth,  who  in  1805 
It  published  exact  statistical  observations  of  cases  of  rheumatism 
ro  in  number),  found  as  many  of  them  to  have  begun  in  the  five  cold 
mths  (December  to  April)  as  in  the  seven  warmer  months — ^not  more, 
haps,  than  an  aocidentEd  difference.  The  number  of  cases  of  rheumatism 
oitted  into  the  wards  of  hospitals  in  London  at  different  times  is  liable 
iride  variations  which  are  not  attributable  to  changes  in  the  weather  ;  for 
eral  weeks  hardly  a  case  may  present  itself,  and  then  a  great  many 
Y  appear  within  a  few  days. 
A  review  of  the  statistics  at  Gu/s  Hospital  during  ten  years,  collected 

the  writer  by  Mr  Capes,  shows  that  the  largest  numbers  of  admissions 
re  in  September  (158)  and  November  (136) ;  and  the  next  largest  in 
tober,  January,  and  April  (127  each).  There  were  not  so  many  in  May, 
le,  and  August  (108---112) ;  fewer  in  December,  February,  and  July 
lOut  100) ;  and  fewest  in  March  (69).  Dr  Archibald  Garrod  gives  a  series 
nmilar  observations  by  nine  different  writers  in  the  fifth  ohapter  of  his 
ik  on  *  Rheumatism,'  and  finds  great  discrepancy  in  the  results.     Still, 

the  whole,  Dr  Gabbet's  2000  cases  from  the  London  Hospital,  and  Dr 
Lurch's  2000  all  but  6  from  St  Bartholomew's,  show,  as  those  published 
'  the  present  writer,  that  September,  October,  and  November  are  the 
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favourite  months  for  Rheumatic  Fever,  so  that  we  may  repeat  Sydenham'i 
original  statement ,  *'  NuUo  non  tttnpore  incessit  hie  morhuf,  tnaame 
autumnoy 

Climate, — The  geographical  distribution  of  the  disease  is  at  yet  too  im- 
perfectly known  to  enable  one  to  state  positively  its  bearings  upon  the 
aetiology  of  rheumatic  fever.     Hirsch  gives   a  large  amount  of  informs 
tion ;   but  with  regard  to  many  of  the  statements  which  he  cite*,  it  ii 
difficult  to  tell  whether  acute  rheumatism  is  meant,  to  the  exclusion  o( 
the  vague  affections  which  are  so  often  labelled  *'  rheumatic''  *    In  CwnwiU 
and  South  Devon  rheumatic  fever  is  comparatively  infrequent ;   in  a  dia- 
pensary  practice  during  four  and  a  half  years  in  Cornwall,  only  four  caiei 
occurred,  and  medical  men  practising  in  Exeter  say  that  it  is  seldom  seen 
in  that  city.     The  Isle  of  Wight  and  Guernsey  are  said  to  enjoy  a  similar 
degree  of  immunity  from  the  disease.     In  the  United  States  **  rheumatism  ** 
appears  to  be  far  more  frequent  in  the  Southern  than  in  the  North-Eastern 
States,  where  the  climate  is  comparatively  cold  and  changeable.     It  is  said 
to  be  rare  in  Canada  and  in  Australia,  both  dry  climates,  though  very  differ- 
ent in  temperature,  and  to  be  common  in  Mexico,  in  Egypt,  and  at  the  Cape, 
also  dry  climates.     Palgrave  found  both  rheumatism  and  rheumaUc  diteaae 
of  the  heart  common  in  the  pure,  keen,  and  dry  almosphere  of  the  Nejid  in 
Central  Arabia.     Both  are  rare  in  India  and  the  Tropics  generally. 

Fatigue  is,  according  to  some  authors,  an  exciting  cause  of  rheumatism. 
It  not  infrequently  sets  in  immediately  after  a  long  march,  and  its  great 
frequency  in  servant-girls  is  supposed  to  be  due  to  their  often  being 
sadly  overworked.  Some  of  the  occupations  which  furnish  a  large  number 
of  cases  involve  hard  muscular  work.  Rheumatic  fever  is  certainly  more 
common  among  hospital  patients  than  in  private  practice. 

There  can  be  no  doubt  that  certain  families  are  particularly  liable  to 
suffer  from  rheumatic  fever;  several  children  of  the  same  parenta  are 
often  affected  by  it,  and  others  have  chorea.  Garrod  traced  an  hereditary 
predisposition  in  about  a  quarter  of  his  patients.  Fuller  in  27,  and  Chomel 
in  33  per  cent.  Among  400  hospital  patienta  the  writer  found  it  in  68, 
t.  e.  in  17  per  cent.  Dr  Archibald  Garrod  reports  that,  among  500  cases 
of  patients  at  St  Bartholomew's  Hospital  who  had  never  had  rheumatism, 
105,  or  21  per  cent.,  gave  an  account  of  rheumatic  fever  in  near  relatives ; 
while,  compared  with  this  general  coincidence,  he  found  that,  of  500 
patients  with  acute  rheumatism  themselves,  more  than  150  (30 — 35  per 
cent.)  could  give  a  history  of  the  same  disease  in  near  relatives. 

Whether  the  disease  is  more  apt  to  occur  in  persons  of  one  complew^m 
than  in  those  of  another  is  very  doubtful.  Mr  Hutchinson  (following 
Bazin)  is  convinced  that  there  is  a  ''diathesis"  which  is  termed  by 
him  arthritic,  and  which  is  common  to  gout,  rheumatism,  and  arthritis 
deformans.  A  very  general  impression  is  that  most  patients  with  rheu- 
matic fever  have  light  hair  and  grey  eyes.  But  this  applies  to  all  diseases 
in  England,  because  our  population  is  chiefly  xanthochroia 

Rheumatism  not  infrequently  follows  scarlet  fever^  usually  duringr  the 
stage  of  desquamation  t  (cf.  supra,  p.  176).  A  similar  affection  sometimes 
occurs  as  a  sequel  of  dysentery,  but  probably  this  is  not  true  rheumatism. 
The  puerperal  state  is  also  believed  to  dispose  to  rheumatic  fever. 

*  The  same  remark  applies  to  the  statistical  tables  I,  ii,and  Hi,  appendix  to  Dr  Clraidi*s 
valuable  article  in  '  Allbatt's  System/  pp.  82-4. 

t  See  papers  by  Dr  Thos.  Bnrlow  and  by  Dr  Ashby,  *  Brit.  Med.  Joiini./  Sept.  16, 1888. 
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Sex, — ^Men  are  somewhat  more  liable  than  women  to  rhemnatio  fev^,  in 
about  the  proportion  of  5  to  4 ;  a  difference  which  is  probably  too  small  to 
be  significant,  though  it  has  been  ascribed  to  the  harder  work  of  men  and 
their  greater  exposure  to  weather.  Of  Dr  Groodhart's  69  cases  in  children 
below  fourteen,  27  occurred  in  boys  and  42  in  girls. 

Among  400  cases  at  Guy's  Hospital  the  numbers  were  223  men  to  177 
women.  Of  654  cases  recorded  by  the  Collective  Investigation  Committee 
('  Brit.  Med.  Joum.,*  Feb.  26th,  1888)  were  375  men  to  279  women. 

Age, — ^Rheumatism  is  Ik  disease  of  youth:   a  large  proportion  of  first 
I      attacks  take  place  in  children  and  in  young  adults ;  and  it  seld(»n  occurs  / 
i      for  the  first  time  after  the  age  of  fifty : — ''  Hie  morbus,  prae  caeteris,  annis 
floreotes  (incessit)  et  oio^yow  \Kwp6v  "  (Sydenham).     In  infants  under  two 
i^    or  three  years  old  it  is  very  uncommon;  only  a  few  cases  have  been  re- 
corded, one  at  the  age  of  twenty-three  days  by  Widerhofer,  another  at 
four  weeks  by  Stager,  and  one  at  ten  months  by  Henoch  (all  quoted  by 
r     Smator). 

!  About  four  fifths  of  first  attacks  occur  between  eleven  and  thirty.     At 

^  Guy's  Hospital,  out  of  365  first  cases,  22  fell  between  five  and  ten,  179 
between  ten  and  twenty,  118  between  twenty  and  thirty,  34  between  thirty 
and  iortjy  and  only  12  above  forty.  Even  second  and  third  attacks  become 
leas  frequent  as  the  patient  grows  older.  The  writer  has  met  with  one  case 
in  a  woman  of  sixty-one,  and  one  in  a  man  of  seventy-three. 

Putting  together  683  cases  (whether  first  or  later)  from  St  Bartho- 
lomew's Hospital  (Dr  Garrod)  and  620  from  Guy's  Hospital: — Out  of  the 
total  1303,  48  occurred  under  ten,  521  between  ten  and  twenty,  441  between 
twenty  and  thirty,  195  between  thirty  and  forty,  69  between  forty  and 
fifty,  and  30  above  fifty. 

On  the  whole,  we  must  confess  that  the  conditions  of  rheumatism  are  ' 
€lMcure.     Practically  all  that  can  be  said  is  that  those  who  are  young,  ' 
tboae  who  are  poor,  and  those  who  have  suffered  from  it  already,  are  the  | 
likely  to  be  attacked  by  the  disease. 


Pathology, — ^The  pathological  allies  of  rheumatic  fever  are  Chorea  and 
bythema.  Difficult  as  it  may  be  to  distinguish  it  in  certain  cases  from 
foot,  or  osteo-arthritis,  or  even  from  gonorrhoeal  synovitis  or  pyaemia,  this 
tt  no  evidence  of  the  diseases  being  related,  any  more  than  the  same  or 
fmter  difficulty  of  diagnosis  in  cases  of  fracture  or  dislocation,  tubercle 
*  typhoid  fever,  intestinal  obstruction  or  peritonitis.  As  for  mixed  or 
'yfcrid  forms  of  ^sease,  not  only  is  their  existence  unproved,  but  the  notion 
^  *  hybrid  between  two  diseases  is  equally  absurd,  whether  we  regard 
^*^cm  asVue  to  a  chemical  poison,  or  a  spore-bearing  microphyte,  or  as  an 
•'^•tract  expression  for  a  constantly  recurring  combination  of  symptoms. 

The  essential  nature  of  the  disease  is  quite  unknown.  It  has  been 
^^cribed  with  equal  confidence  to  a  destillation  of  diseased  humours,  to  a 
^^•turbance  of  nervous  centres  or  of  trophic  nerves,  to  the  presence  of  a 
^^^cillus,  and  to  an  organic  poison  in  the  blood. 

Dr  Fagge,  like  other  physicians,  was  attracted  to  the  view,  originally 
^^^ggested  by  Prout,  that  the  poison  of  rheumatic  fever  is  lactic  acid. 
^^Ulogy,  a  fallacious  guide,  argues  that  rheimiatism,  like  gout,  may  be  due 
^  some  acid  in  the  blood ;  but,  in  spite  of  its  peculiar  sour  smell,  we  have 
^^en  that  the  sweat  of  rheumatism  is  not  more  acid  than  usual.  In  1853 
^H  B.  W.  Richardson  published  a  series  of  experiments  upon  cats,  which 
TOL.   I.  S^ 
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were  believed  hj  him  to  ahow  that  the  Injection  of  lactte  acid  into  the  pcfi- 
toneal  cavity  was  capable  of  setting  up  endocarditis ;  but  eight  jean  later 
Reyher,    in   '  Virchow's   Archiv/    pointed   out    that   appearanoea   preciaelT 
t^imilar  are  constantly  seen  in  the  cardiac  valves  of  healthy  oata.     AftCT 
this  the  lactic  acid  theon^  languibhed,  until,  in  1871,  Dr  Balthazar  Fosur* 
of  Birmingham^  recorded  in  the  '  British   Medical  Journal  ^   two  cases  in 
each  of  which  the  administration  of  this  acid  (in  doses  of  nixr  to  tfvIxxv  i 
with  a  view  to  check  diabetes,  was  followed  by  the  occurrence  of  painful 
swellings  of  the  joints  like  acute  rheumatism.     £ulz,  in  hia  '  Beitrage  tm 
Path.  u.  Ther,  d  Diabetes/  related  a  case  in  which  lactic  acid  set  ap  paiito 
called  "  rheumatic  *'  in  the  hip  and  thigh.     But  the  same  drug  hat  bttt 
repeatedly  administered  to  other  patients  and  to  healthy  persons  vitlioat 
result.     Lastly,  a  plausible  hypothesis  is  that  under  the  influence  of  coM 
the  lactic  acid  which  is  always  formed  as  the  result  of  muscular  exerti« 
faUfi  to  be  destroyed  by  oxidation,  as  it  should  be,  and  that  when  so  accih 
mulated  it  acta  as  an  irritant  to  the  jointa.     Until  better  evidence  tiuo 
imperfect  observation,  hypothetical  chemistry,  and  vague  conjecture  is  givcm 
we  may  defer  acceptance  of  the  last  of  the  humoral  theories.* 

It  has  often  been  suggested  that  rheumatism  ia  a  9peeifi^  fnrr^  uA 
within  the  Inst  few  years  the  discovery  of  its  infective  microbe  has  biCA 
repeatedly  annoimced.  But  none  of  the  criteria  stated  above  (p.  18)  biu 
been  satisfied ;  and,  apart  from  the  evidence  of  the  laboratory,  the  naiunl 
history  of  the  disease  is  strikingly  unlike  that  of  a  ^>eoi£o  fever.  It  2* 
not  contagious,  it  does  not  run  a  definite  course,  and  it  does  not  proceci 
against  future  attacks.! 

A  relation  between  malaria  and  rheumatism  was  a  pardonable  gue«  at 
the  beginning  of  the  present  century,  but  tht?re  is  not  the  least  evideoee  ifl 
itft  favour  as  a  serious  hypothesis. 


Treatment. — Formeriy  the  treatment  of  rhetunatiam  was  not 
tory.  A  variety  of  medicines  were  prescribed,  e^ch  of  which  sppeind 
to  be  highly  successful  in  some  cases,  while  it  utterly  failed  in  otbffi- 
Some  physicians,  among  them  the  late  Dr  Fuller,  of  St  George's  HotpiUl. 
recommended  the  administration  of  alkalies,  in  such  dosea  as  to  maintain 
an  alkaline  reaction  of  the  urine  ;  others,  following  Dr  Reea  and  Prof.  Lebtrl* 
trust-ed  to  lemon-juice.  Some  gave  bark  (as  Haygarth  recommended),  or  qm- 
nine,  others  the  tincture  of  iron,  others  oolchicum,  others  ergot,  others  propyl- 
amine (or  rather  trimethylamine).  The  late  Dr  Herbert  DavieA  mdweaitd 
the  employment  of  blisters  to  all  the  affected  joints  ;  surrounding  the  kinom^ 
for  example,  with  strips  of  emplaatrum  cantharidis  three  inches  wicje.  It 
seems  to  be  certain  that  the  blistering  plan  is  often  followed  b]^  a  n^d 
subsidence  of  pain,  but  there  is  the  disadvantage  that  when  cjirried  out  fullf 


•  Af  inf^enlons  hypotheies  on  the  chemical  origin  of  rheuniAtittii  should  W 
Dr  Lntham's  *CroonUn  Lectnrea*  of  1886,  and  Dp  Haig'A  more  recent  |Mit»tw.  T1^  Wb" 
lation  of  fewer  gn»  as  a  catme  of  rhenimBtic  fever  has  been  put  forward  by  Dr  B.  K,  MUm* 
in  n  practical  paper  in  the  *  Britisli  Medical  Journal  *  for  1890. 

f  For  all  that  can  be  at  present  broQ|?bt  forward  in  favour  of  rhetnoatic  ltt«r  Wm 
'  an  infective  speciBc  di»ente  the  reader  ii  referred  to  Dr  Newsbolmfr'a  iatemtis^  WSb^j 
Lectnrei  for  1895  ('Lancet').  Achalme  in  1891  and  Thiro1<»x  in  1807  {' Complm  fiat» 
de  la  Soc.  de  BioL/  Martb  19tb  and  October  15th,  1897)  hiive  deterlbcd  pnAM^filmmm 
anaerobic  bacillus  a^  pre»ent  in  the  blood,  in  tbe  join t«»  and  in  the  acarona  cffaaioiiafaT^ii*' 
tnatic  plenrisv.  Injected  into  rabbits  it  produced  *?ffu»ion  in  the  jolota,  pletirp»  »ihI  |«> 
cardtnm.  8abli,  Choostclc,  and  other  g^ood  obaervers  have  worked  in  the  mmit  direcliacw^ 
BO  eoDcluaive  reauUs  have  been  attained. 
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it  ig  apt  to  produce  strangury,  and  (as  Senator  has  shown  in  vol.  Ix  of 
•  Virchow's  Archiv ')  it  sometimes  leads  to  inflammatory  exudation  in  the 
vine,  which  may  not  only  contain  flakes  when  voided,  but  even  coagulate 
ifterw&rds.  Moreover  it  may  produce  local  sloughing ;  and,  after  all,  the 
local  synovitis  is  not  the  disease. 

Certain  physicians  always  suspected  that  the  apparent  success  of  various 
nethods  of  curing  rheumatism  might,  after  all,  be  fallacious,  and  that  the 
remit  would  have  been  the  same  if  nothing  had  been  done.     Sir  Thomas  / 
Wation  used  to  cite,  but  without  assenting  to  it,  the  dictum  of  Dr  Warren,  , 
flto,  when  asked  what  was  good  for  rheumatic  fever,  replied,  ''  Six  weeks."  ' 
Since  then  careful  observations  have  been  systematically  recorded  of  cases 
kft  without  active  medication.     Such  an  "  expectant  treatment,"  as  it  has 
been  termed,  seems  to  have  been  flrst  tried  by  Lebert,  who  in  1860  pub- 
lulled  the  results  in  nine  patients.     A  few  years  later  Sutton  published  in 
(he  *  Guy's  Hospital  Reports  *  for  1866  the  details  of  twenty-five  cases, 
treated  by  Sir  William  Gull. 

It  is  wrong  to  consider  the  "  expectant "  treatment  carried  out  by  Gull 
If  doing  nothing.  It  was  the  same  rational  treatment  used  in  cases  of 
meumonia,  of  enteric  or  scarlet  fever,  and  of  fractured  limbs.  The  patients 
fere  kept  perfectly  undisturbed,  no  strangers  were  allowed  to  approach 
iheir  beds,  they  were  screened  from  draughts,  and  the  light  was  shaded. 
Pheir  joints  were  covered  with  cotton  wool  over  lint  dipped  in  laudanum, 
md  were  protected  from  pressure  by  cradles.  Except  under  very  special 
.trcomstances  no  laxative  was  allowed.  They  were  given  an  effervescing 
(olep,  or  any  cooling  drink  preferred,  and  a  grain  of  opium  was  ad- 
■unistered  every  night,  or  oftener  if  the  pain  was  severe.  Under  this 
treatment,  if  there  were  few  brilliant  recoveries,  there  was  on  the  whole 
far  less  pain  and  distress,  a  shorter  average  course,  less  cardiac  disturbance, 
lod  a  more  safe  and  rapid  convalescence  than  under  the  antiphlogistic  treat- 
ment of  Bouillaud  at  La  Charity,  the  lemon-juice  of  Rees,  the  alkaline 
tnstment  of  Fuller  (each  of  which  the  writer  had  the  opportunity  of 
eomparing  with  Dr  Gull's),  or  any  other  plan  which  was  in  use  before  the 
introduction  of  salicin. 

Tliese  observations  proved  incidentally  that  rheiunatism,  unlike  the 
ipecific  fevers,  has  no  fixed  duration.  The  length  of  time  during  which 
Ktive  symptoms  continued,  including  that  passed  before  admission  as  well 
M  lubsequently,  varied  from  nine  to  thirty-four  days.  On  striking  an 
irerage,  the  comrse  of  the  disease,  as  measured  by  the  period  at  which  there 
it  freedom  \>oth  from  pyrexia  and  from  pain,  is  much  shorter  than  that 
amed  by  Dr  Warren.  Gull  and  Sutton  made  it  nineteen  days;  Lebert 
5»ve  sixteen  days  as  the  average  time  for  marked  improvement,  twenty- 
vo  days  as  that  for  convalescence. 

"  In  attempting  to  compare  cases  of  acute  rheumatism  left  to  them- 
elves.  with  those  submitted  to  treatment  by  drugs,  there  is  a  funda- 
lental  difficulty.  Strictly  speaking,  those  cases  only  are  comparable  in 
iiich  the  treatment  was  begun  on  the  very  day  on  which  the  patient  was 
iken  ill.  But  to  include  only  such  cases  would  be  not  only  to  limit  the 
eld  of  observation  almost  entirely  to  private  practice,  but  also  to  ensure 
Hit  the  cases  accepted  should  be  of  far  more  than  average  severity,  since 
tfy  patients  seized  with  severe  symptoms  are  likely  to  seek  medical  advice 
onee.  It  is  therefore  impossible  to  reject  cases  which  have  come  under 
Mtment  at  varvuur  neri^a  nf  the  disease.     But  now  arises  the  auestion 
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whether  one  should  take  into  account  the  time  which  the  disease  has 
before  the  patient  is  seen.     It  is  clear  that  if  treatment  is  effective 
fact  must  be  brought  out  most  strikingly  when  this  time  before  treai 
is  left  out  of  consideration  ;  on  the  other  hand,  if  it  was  ineffectuaU  w« 
should  take  the  whole  duration  of  the  eases  as  a  bafiis  for  compariaon. 

'"  It  is  easy  to  prepare  both  sets  of  tigui*es«  as  was  done  hj  GuU  ud 
Sutton ;  and  in  dealing  with  average  results,  no  serious  error  is  bkelr  to 
arise  whichever  set  be  adopted — ^provided  the  oases  are  numexous^,  6*^  thil 
each  ^oup  may  contain  it«  proportion  of  patients  brought  under  trat- 
ment  at  an  early  stage,  and  of  those  in  whom  the  disease  had 
several  days. 

"  But  there  remains  another  objection  to  the  employment  of  a^ 
which  invalidates  the  comparisons  made  by  Gull  and  Sutton  of  the 
obtained  by  the  '  expectant  with  those  by  other  methods.  The  objectioB 
is  that  some  cases  of  rheumatic  fever  run  a  protracted  course,  owin^  to 
frequent  relapses,  and  instead  of  terminating  in  a  few  weeks,  last  fcr 
months.  One  cannot  be  surprised  that  no  such  cases  appear  in  Gull'«  Msd 
Sutton's  lists ;  for  it  would  be  impossible  to  keep  the  patients  week  nftm^ 
week  under  observation  without  attempting  something  for  their  relief; 
afterwards,  in  tabulating  results,  the  fact  of  treatment  having  been  ad< 
would  be  sufficient  to  exclude  them.  But  when  one  is  dealing  with  a  tefSit 
of  oasea  submitted  to  any  particular  treatment,  it  becomes  iiapiiisiibk  t9 
reject  the  cases  in  question  ;  and  when  an  average  is  taken,  a  few  maelk 
casea  would  swamp  the  rest  in  which  treatment  may  have  been  lummfiil 

'•  It  appears  that  the  only  fair  way  of  using  Gulls  and  Sut tea's  ciiii  li 
to  tabulate  the  length  of  time  thsbi  symjitoms  lasted  aft^r  admiMtoa:  tks 
list  18  then  as  follows,  a  fatal  case  being  excluded/'— (C.  H.  F.) 


Tarlk  I. — Natural  Caune  of  Twmtf-four  Cases 


Dflritioo  of  Symptnuu    N  ombe r  of 
while  in  HnipfuL    I       Cuet. 


DmmUoB  of  Symptonu  before  idniatia. 


3  days . 

4  d»iy* . 

6  dnys . 

6  davB . 

7  <lll'>  F 

8  days , 
0  dnys , 

10  dnytt , 

Udayf. 

12  a»j8 . 


1    ,     ,21  dayn 


13diiyt.  ...  1 

14dj»y».  .      .     ,  t 

IGiJayg,  ...  2 

IB  days,  ,     \     ,  \ 

2iaAYS.  •      •     '  1 


27  days*     .     L    •    (   .     .'     7  daya 


5  dayi  

UDCcrtaii)    ,     -     .     ,     . 

7  duy«,  5  day»  (avemge  6)    .  .     , 

3  days,  S  diiys,  14  djiys  (avemge  «-3) 

6  d«yi  .     ♦ ,     , 

9  days . 

8  dayit  5  diiy»  (Avemge  6*5} 

8  dayt,  5  dayi,  5  dnys  (livemge  6 J 
6  days,  10  day»  (nverngr  8)  .     ,     ,     * 
6  dnyi 

14  days 

18  djiys.  G  djivs  rftverncre  9\ 

12  da>> 

4  ilftvs 


ToUlibl^'J 


J4 


U 


i: 

19 
U 


Dumtion  before  admUsioti  of  23  cases  in  which  it  c^uld  be  deitcn&tiMJ— ^ISO^^lj 
giving  aa  average  of  7 '8  dayi. 

If  we  now  compare  the  natural  course  of  the  dlaeaae  with  tiie  n«^^ 
of  three  different  methods  of  treatinpr  rheumatrBm,  ajt  recorded  bf  t^*" 
eereral  advocates  (see  Table  Hi,  it  seems  clear  that  no  strikiJiit 
can  be  claimed  for  any  of  theae  three  plans  of  treatment. 
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Table  II. — Bestdis  of  Treatment  by  Lemon-juice^  Alkalies^  and  Blisters. 


DnratioB  of  Sjaptomi 

after  Commencenieiit  of 

Treatment. 


Lemon-juice. 

Dr  Owen  Bees 

('Ony'i  Hotp.  Bep.,'  xii). 


Iday 

2  days 

3  days 

4  days 

5  days 

6  days 

7  days 

8  days 

9  days 

10  days 

11  days 

12  days  . 

13  days 

14  days  , 


1 

1 

1 
2 

1 
2 

1 


Total  73  cases 


9  cases 


Bicarbonate  of  Potan. 

DrGarrodCMed.. 
Ckir.  Trans.,'  xxxTiii). 

Free  Blittering. 

Dr  Davies 

(•Lond.Hosp.RepVi). 

1        .     .     . 



3       .     .     . 

.     .        8       .     .     . 

.     .       6       .     .     . 

.     .        1 

.     .        6       .     .     . 

.     .       2 

7       .     .     . 

.     .        1 

.     .        5       .     .     . 

.     .       2 

9       .     .     . 

.     .       1 

2       .     .     . 

.     .        4       .     .     . 



.     .        1 

.     .Doubtful    .     . 

.     .       5 

.    .     13  cases 

.    .     51  cases  .     . 

Salicin. — ^Happily,  it  has  now  been  conclusively  shown  that  the  duration 
of  rheumatism,  may  be  shortened,  and  its  pain  quickly  relieved,  by  the 
administration  of  salicylic  acid  or  its  alkaline  salts  or  salicin.  It  was  in 
January,  1876,  that  Dr  Strieker,  assistant  in  Traube's  Clinic  in  Berlin, 
drew  attention  to  the  use  of  salicylic  acid  in  rheumatism.  It  had  been 
used  there  for  some  months,  and  the  same  medicine  had  been  employed 
at  Basle  by  Buss.  Salicin  was  originally  advocated  by  Dr  T.  J.  Maclagan, 
in  March,  1876,  in  the  '  Lancet.'  * 

Aftw  a  period  of  reasonable  scepticism!  and  trial,  the  salicyl  treatment 
became  firmly  established  in  this  country  and  in  Germany,  and  was  intro- 
duced into  France  by  Professor  S6e.  Almost  all  physicians  in  Europe  and 
America  now  use  it. 

Salicylic  acid,  as  originally  used  in  Germany,  is  an  imsuitable  form  of 
the  remedy.  It  is  insoluble,  bulky,  unpleasant,  and  irritating.  It  is  now 
always  neutralised  by  ammonia,  potash,  or  soda,  and  the  soda  salt  is  the 
one  generally  used.  It  is  probably  less  depressing  to  the  heart  than  salicy- 
late of  potass,  but  it  is  often  well  to  add  sp.  ammonite  co.  or  alcohol  so  as  to 
obviate  this  result.  Salicin  is  an  agreeable  remedy,  and  is  now  scarcely,  if 
at  all,  more  expensive  than  the  salicylates.  It  is  also  less  irritating  to  the 
stomach  and  bowels,  and  milder  in  its  general  effects.  But  it  sometimes 
fails  when  other  salicyl  compounds  succeed,  and  therefore  is  best  used  as  a 
substitute  for  sodium  salicylate. 

Dr  Fagge  took  the  pains  to  tabulate  not  only  his  own  experience  at 
Guy's  Hospital,  but  also  that  of  all  his  colleagues,  in  the  treatment  of  acute 
rheumatism  with  salicylin  or  salicylates  from  the  spring  of  1876  to  the  end 

*  Among  the  Hottentots  and  the  Boers  of  South  Africa,  willow  tea  has,  Mr  F.  Ensor 
iafonns  me,  long  been  a  traditional  remedy  for  rheumatism. — C.  H.  F. 

t  A  criticism  on  the  salicylic  treatment  of  rheumatism,  by  the  late  Dr  Qreenhow,  in 
1880  ('  Clin.  Trans./  xiii,  p.  244),  based  on  his  experience  of  61  cases,  was  carefully  con- 
rickred  and  discussed  by  Dr  Fagge  in  the  first  edition  of  this  book.  It  is  remarkable  that 
Dr  Oaler  in  his  admirable  treatise  will  only  admit  the  efficacy  of  salicylates  in  relieving 
pttn  (8rd  ed.,  p.  174). 
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of  1880,  and  obtained  rafiults  which  compared  vety  faTouniiilj  witk  tfaoit 
given  in  either  of  the  abtive  tables.  The  symptoms  were  arrested  withui 
tive  days  in  no  fewer  than  180  of  355  patients,  at  which  j»eriod  unly  ihwt 
of  twenty-four  patienta  had  lost  their  symptoms.  In  niaJiy  cmsei 
patient  within  two  days  wa«  almost  free  both  from  pyrexia  and  from 
It  is  no  uncommon  thing  for  the  patient  to  be  conscious  f>f  exp€: 
great  relief  from  the  first  two  or  three  doses  of  the  medicine  ;  and 
physicians  used  to  remark  the  striking  contrast,  even  on  the  first  night 
after  admission,  between  patientt;  treated  with  salicylates  and  thos4?  to  whom 
no  medicine  had  been  administered ;  the  former  lay  quiet,  even  if  they  did 
not  sleep ;  the  latter  cried  out  during  the  whole  night. 

Among  other  statistics  of  the  effect  of  salicylates  on  acute  rbeumatiim« 
the  reader  is  referred  to  an  elaborate  analysis  of  210  oasee  at  St,  George^! 
Hospital  by  Dr  Isambard  Owen  (*  Lancet/  1881).  to  the  158  cases  reported 
hi  the  *  Lancet '  for  1879  by  Mr  R.  H.  Lucas,  of  Bury  St  EdmtmdjB,  and  to 
the  results  of  536  cases  reported  in  the  *  Brit.  Med.  Joum.*  for  1888,  toL  i* 
p.  395.  See  also  Dr  Bristowe  s  paper  read  at  Cardiff  in  1885,  and  the  dii- 
cussion  which  followed  (*  Brit.  Med.  Joum.,*  August  22nd).  Sir  Hermaim 
Weber*8  early  paper  in  the  '  Clinical  Transactions '  for  1877  is  of  liil<?fwl 
from  its  account  of  the  introduction  and  tentative  use  of  the  new  rema^ 
(vol  I,  p.  63). 

The  interest  of  these  statistics  has,  however,  for  the  mo«t  part 
away.  For  the  results  of  salicylic  treatment  are  notorious.  They  h»Tf 
made  the  description  of  rheumatism  given  on  pp.  485-6  ancient  hiatory.  Uii 
prevented  the  diagnosis  of  rheumatism  at  sight  except  the  patient  ii  9txn 
before  treatment  has  b^un. 

Efftct  on    relapses. — In   ninety-three  of   the  above   355   casea  rfl 
occurred.     In  one  case  a  rebipse  lasted  twentynme  days  :   but  the  arcmfit 
duration  of  thirty-one  relapses  was  only  between  five  and  six  days. 

Now  there  are  two  ways  of  looking  at  the  relapses  of  acute  rbeumalieD* 
One  is  to  regard  them  as  continuations  of  the  originaJ  illneas.  and  ta 
suppose  that  it  has  been  interrupted  and  postponed,  but  not  really  eut 
short  by  the  administration  of  the  remedy.     This   view   i-  '  Ir 

cases  in  which  the  symptoms  return  very  soon  after  the  di  *f 

treatment,  sometimes  within  twenty-ft>ur  hours.  In  one  ca^e  tbe  una*" 
was  tested  with  perchioride  of  iron  for  several  days  aft-er  the  salicylate  of 
soda  had  been  left  off,  and  the  purple  reaction  indicative  of  the  pn!«ca« 
of  a  salicyl  compound  was  obtained  as  late  as  the  eighth  day:  so  thai 
relapae  after  a  week  may  be  explained  as  recrudescence  of  the  primiify 
attack.  But,  on  the  other  hand,  when  the  relapse  begin*  three  wc^^ki-  Of 
two  months  after  the  subsidence  of  the  primtiry  attack,  and  when  stlioB 
had  long  been  discontinued,  the  case  must  be  looked  at  in  the  same  light  ai 
I  those  which  relapse  without  any  treatment.  There  is  no  reaaon  to  luppote 
that  relapses  are  more  apt  to  occur  when  salicin  or  salicylate  of  ao(k  hai 
been  given  than  when  the  disease  was  treated  in  other  ways,  or  left  to 
its  course.  On  the  other  hand,  it  is  probable  that  the  frequeory  nf  ralaj 
is  greatly  diminished  by  continuing  the  administration  of  moderat«  doac 
salicylate,  or  of  salicin,  until  after  the  lapse  of  several  weeks,  and 
prohibiting  meat,  and  even  lish  or  cheese,  for  aa  Icttkg  aa  the  pAti^iU  wiQ 
submit. 

D(j8es. — The  dose  of  salicylate  of  soda  which  is  adequate  to  arr^al 
rheumatism  with  rapidity  is,  as  a  rule,  about  twenty  grains,  given  al  m^ 
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Us  of  two  or  three  hours ;  but  sometimes  a  larger  quantity  is  required. 
^  patient  of  Dr  Fagge's  took  twenty  grains  of  salicylate  of  soda  every 
wo  houTB  without  marked  result  for  two  or  three  days,  but  the  disease  at 
moe  yielded  when  thirty  grains  were  given.  On  the  other  hand,  there 
v«  cases  in  which  a  dose  of  ten  grains,  repeated  every  six  hours,  proves 
eiectuaL 

Salicin  should  be  prescribed  in  larger  quantities ;  Dr  Maclagan  recom- 
tUoroformi,  or  in  aqua  carui.  Or  the  acid  may  be  dissolved  in  solution  of 
otmte  or  of  acetate  of  ammonia  (the  proportion  being  gr.  xx  of  acid  to 
jiij  of  liq.  amm.  acet.),  and  sweetened  with  extract  of  liquorice. 

Salicin  should  be  prescribed  in  larger  quantities ;  Dr  Maclagan  recom- 
flends  that  from  twenty  to  forty  grains  should  at  first  be  given  every  hour. 
It  may  be  taken  as  a  powder  stirred  up  in  cold  water,  or  twenty  grains  may 
he  dissolved  in  an  oimce  of  warm  water. 

Influence  on  the  heart. — Whether  the  salicylic  treatment  tends  to  pre- 
reiit  cardiac  complications  in  rheumatism,  it  is  very  difficult  to  say.  One 
«jmot  forget  that  of  each  new  method  of  treatment — even  that  by  local 
ilistering* — ^it  was  asserted  that  the  liability  to  cardiac  inflammation  was 
bereby  lessened;  and  Gull  and  Sutton  showed  that  when  the  heart  is 
Metlthy  at  the  time  of  the  admission  of  the  patients  into  hospital,  it  seldom 
leeomes  subsequently  attacked. 

Still,  one  may  reasonably  expect  that  any  remedy  which  can  arrest 
rliemnatism,  so  that  fresh  joints  no  longer  become  affected,  would  hinder 
Uie  develo^Hnent  of  inflammation  in  the  heart.  In  sixty-nine  of  Dr  Fagge*8 
355  cases,  auscultation  revealed  some  changes  in  the  cardiac  sounds  while 
t^  patient  was  in  the  hospital,  but  there  was  hardly  one  in  which  there 
WIS  reason  to  believe  that  pericarditis  set  in  at  a  time  when  the  action  of 
tke  remedy  was  established. 

Dr  Church,  comparing  his  cases  under  salicylic  treatment  with  those  of 
the  late  Dr  Latham  at  the  same  hospital,  long  before  its  introduction, 
believes  that  the  liability  to  endocarditis  is  much  the  same,  but  that  peri- 
cvditis  is  less  frequent,  and  pleurisy  and  pneumonia  far  less  common  and 
£ir  less  severe.  That  pericarditis  is  much  less  frequent  than  formerly, 
lUle  endocarditis  is  not,  is  what  the  present  writer  has  above  stated  as 
hit  experience ;  and,  if  so,  it  seems  reasonable  to  refer  the  change  to  im- 
prored  treatment. 

In  any  case,  it  must,  unfortimately,  be  admitted  that  the  salicylic  treat- 
ment has  no  power  of  arresting  the  cardiac  complications  of  rheumatism 
then  once  present. 

Drawbacks. — In  certain  cases  the  administration  of  salicylates  is 
ittended  with  inconveniences,  and  sometimes  with  alarming  symptoms.  An 
)QOinonal  result  is  nausea  and  vomiting,  with  epigastric  pain. 

A  less  rare  effect  is  cardiac  depression.  In  a  few  instances  Dr  Fagge 
loted  that  the  pulse  became  weak,  irregular,  or  intermittent :  in  one  case 
It  fell,  after  nine  days,  to  fifty-two  beats  in  the  minute ;  in  two  the  first 
Mmnd  of  the  heart  became  inaudible,  and  the  heart's  impulse  could  no 
boger  be  felt.  Dr  Greenhow  ('  Clin.  Trans.,'  1880)  observed  after  salicylic 
treatment "  that  "  more  or  less  weakening  of  the  pulse,  requiring  the  free 
tdministration  of  brandy,  occurred  in  nearly  every  case.  This  was  accom- 
panied by  great  weakening  of  the  impulse  of  the  heart,  and  in  ten  cases  by 

*  Dr  Ctton  advocatet  the  tyt tematic  application  of  small  blisters  over  the  anterior  dis- 
triVakloaot  the  intercostal  nenres  as  a  prophylactic  against  cardiac  complications. 
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almost  complete  obliteration  of  tlie  first  sound.''  Dr  Goodhart  recorded  a 
case  in  the  same  volmne  in  which  sudden  death  in  the  night  took  place,  pn>> 
bably  as  the  result  of  syncope,  for  the  pulse  had  been  rising  in  frequenqr. 
He  was  disposed  to  attribute  this  result  to  salicylic  acid;  but  only  ux^ 
grains  in  all  had  been  given,  and  none  of  the  known  effects  of  the  drug  wen 
observed.     At  the  autopsy,  moreover,  early  pericarditis  waa  found. 

Cerebral  symptoms  sometimes  follow  the  exhibition  of  salicylates—Jnit 
very  rarely  of  salicin.  Deafness  is  a  frequent  and  early  effect  of  tk 
remedy,  accompanied  with  giddiness  and  buzzing  or  ringing  in  the  em, 
sometimes  with  headache  or  delirium.* 

Another  occasional  effect,  whether  of  salicin  or  of  salicylic  acid,  ji 
epistaxU.  It  was  particularly  noticed  by  Dr  Greenhow,  and  has  ocountd 
in  many  cases  at  Guy's  Hospital.  It  often  recurs  several  times,  bat  ii 
not  attended  with  evil  consequences,  except  that  it  must  teod  to  increue 
anaemia. 

Dr  L.  E.   Shaw  recorded  in  the  '  Guy's  Hospital  Reports '  (vol  xlif, 
p.  125)  three  cases  of  severe  hctmorrhage  occurring  during  the  adminiitn- 
tion  of  salicylate  of  soda  for  acute  rheumatism.     In  the  first  patient,  a  boj 
aged  fifteen,  taking  a  scruple  of  the  drug  every  three  hours,  delirium 
appeared  on  the  fourth  day  (eleventh  of  the  disease),  with  epistaxis  and 
retinal  haemorrhage.     He  recovered,  but  the  other  two  cases  proved  faUL 
In  one,  a  wardmaid  aged  twenty-one,  after  taking  the  same  dose  of  salicylate 
every  two  hours,  became  delirious  and  passed  blood  in  her  urine.    After 
death  there  was  no  cardiac  lesion  found,  and  the  kidneys  were  normal,  but 
the  renal  pelvis  and  the  bladder  were  covered  by  ecdiymoses.     In  the  tluid 
patient,  a  woman  aged  twenty-six,  taking  the  same  20-grain  dose  efery 
three  hours,  for  a  severe  febrile  attack  of  doubtful  nature,  delirium  and 
haematuria  appeared,  and  after  death,  beside  lesions  due  to  latent  enteric 
fever,  a  precisely  similar  condition  of  kidneys  and  bladder  was  found. 

Taking  all  the  cases  of  rheumatic  fever  which  occurred  in  our  wards  b 
two  years  (1881  and  1886)  as  specimens,  Dr  Shaw  found  that  in  these  17' 
cases,  all  treated  by  salicylate  of  soda,  except  a  few  by  salicin,  and  in  netii; 
the  same  doses,  there  were  more  or  less  toxic  effects  in  no  fewer  than  111 
Of  these,  deafness  was  present  in  sixty-one  cases,  delirium  in  thirty-three 
headache,  vomiting,  and  singing  in  the  ears  in  about  the  same  number, 
slow  or  irregidar  pulse  in  thirteen,  epistaxis  in  eleven,  and  hsematuria  in  tl 
two  cases  above  quoted. 

There  is  reason  to  believe  that  some  of  these  symptoms  are  due  not  1 
salicylates,  but  to  the  phenol  (CgH^OH)  from  which  the  acid  (HC^Hj^O 
is  derived.     The  first  time  in  which  the  writer  gave  the  new  drug  it  wi 
attended  by  such  severe  vomiting,  purging,  and  d^nression  that  he  gave 
up  for  several  months ;  but  such  a  result  has  not  happened  for  many  yean 

Some   have   supposed   that  after   the   salicylic  treatment  the   patiei 

*  It  often  happens  that,  when  such  effects  are  produced,  the  patient  haa  already  k 
his  pains,  and  that  his  temperature  has  fallen  to  99°  or  to  100**;  the  Utter  ajmptOBB  di 
tinguishes  the  cerebral  sjinptoms  due  to  salicylic  acid  from  thoae  of  hyperpyrexia.  T 
face  may  be  deeply  flushed  and  bathed  in  perspiration,  and  in  one  case  the  deluivB 
reported  to  have  been  attended  with  *'  typhoid  symptoms,  so  that  the  prognoab  for  a  tb 
WHS  grave."  As  a  rule  the  patient  becomes  rationiU  in  a  few  hoars,  or  in  a  day  or  tm 
after  the  medicine  is  discontinued.  A  fatal  result  haa  very  raraly  foUowed,  and  in  the 
exceptional  cases  we  have  usually  fonnd  some  other  cause  after  death.  The  ^ng  baa  oft 
been  resumed  after  a  few  days'  interval  without  further  ill*effecta;  bntsometiraea  dduia 
has  set  in  on  successive  occasions.— C.  H.  F. 
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ngains  health  and  strength  more  slowly  than  if  the  disease  had  been  left 
(0  nm  its  natural  course.  We  may  admit  that  the  stay  in  hospital  of 
cms  treated  with  salicylic  acid  is  little  shorter  than  it  used  to  be  before 
tke  remedy  was  used.  But  long  after  active  symptoms  have  ceased,  one 
keeps  the  patient  on  low  diet  and  confines  him  strictly  to  bed,  for  fear  of  a 
lelapee. 

TruUment  of  hyperpyrexia. — The  discovery  that  very  high  tempera- 
ture is  the  real  cause  of  dangerous  cerebral  symptoms  in  rheumatism  was 
lOon  followed  by  the  employment  of  active  antipyretic  treatment.  The 
fldminisfcration  of  salicylic  acid  or  of  quinine  fails  in  serious  cases ;  and  the 
newer  drugs,  as  phenacetin  and  antipyrin  (cf.  pp.  153-4),  are  too  transient  in 
their  effects  and  too  depressing  in  their  action  on  the  heart  to  be  either 
efficient  or  safe.  The  only  satisfactory  treatment  is  by  the  direct  applica- 
tion of  cold. 

The  first  instance  in  which  this  treatment  brought  about  recovery  from 
hyperpyrexia  in  rheumatism  seems  to  have  been  recorded  by  Dr  Meding  in 
the '  Arch.  f.  Heilkunde '  for  1870  ;  the  temperature  was  108*6<^  ;  the  means 
emi^oyed  were  cold  affusion  and  enemata  of  iced  water.  In  the  following 
yesr  Dr  Wilson  Fox  published  two  important  cases  (*  Lancet,'  1871,  vol.  i, 
ppi.  213  et  seqq.). 

Tbe  first  occurred  in  a  woman  aged  forty-nine,  who  was  in  the  fourteenth  day  of  her  ' 
fStK»,  and  who  had  been  five  days  in  University  College  Hospital,  when  her  temperature 
Vq^n  to  ri»c  quickly.  At  3  p.m.  it  was  105**;  at  6,  106*4°;  at  8.6,  lOTl'';  at  9.16, 108-4**; 
it  9i50,  109*1**.  She  was  then  completely  unconscious,  her  pulse  was  imperceptible,  her 
laes  cjimotic,  and  she  appeared  to  be  drawing  the  few  last  gasping  respirations  which 
pncede  death.  There  had  been  delay  in  preparing  a  bath,  into  which,  at  a  temperature  of 
ff^,  Dr  Fox  had  intended  to  put  her  when  her  temperature  reached  107**.  However,  she 
WM  lifted  into  it  at  9.50,  and  five  minutes  later  tbe  temperature  in  the  rectum  was  found 
Is  bs  110**.  With  admirable  decision,  Dr  Fox  sent  for  some  ice ;  two  large  lumps  were 
placed,  one  on  lier  chest,  and  the  other  on  her  abdomen ;  a  bag  filled  with  ice  was  tied  down 
file  length  of  her  spine ;  two  assistants  baled  the  warm  water  out  of  the  bath,  and  two 
•Ckers  poured  iced  water  over  her  as  fHKt  as  the  pails  could  be  filled.  The  temperature  in 
.  tbe  rectum  gradually  fell  until  at  10.25  it  was  106*2**.  The  pulse  now  became  perceptible, 
sad  slight  signs  of  consciousness  were  manifested.  At  10.35  the  temperature  in  the  rectum 
•as  lOS^.  and  she  was  removed  from  the  bath.  At  10.55  the  temperature  in  the  rectum 
vu  100*6^,  and  she  was  able  to  speak.  The  bath  had  to  be  repeated  on  the  following 
■Mming,  but  she  finally  recovered. 

Dr  Fox*s  second  case  was  that  of  a  man  aged  thirty-six,  in  whom  on  the  sixth  day  after 
kit  admission  (the  seventeenth  of  his  disease)  the  temperature  rose  to  107**,  having  before 
been  always  below  104*5**.  He  showed  signs  of  pericardial  eflusion,  and  also  of  inflamma- 
tioii  at  the  bases  of  both  lungs;  he  coughed  and  expectorated  thin  mucus  stained  with 
blood.  This  did  not  prevent  Dr  Fox  from  having  him  placed  in  a  bath  at  89**  for  twenty- 
ffs  minutes,  during  which  time  it  was  cooled  down  to  66**.  The  rectal  temperature  fell 
from  107*3^  to  103*1^;  and  after  removal  from  the  bath  became  normal.  He  ultimately 
fot  well,  after  eight  baths  in  all. 

Since  Dr  Fox  recorded  his  cases,  the  treatment  of  hyperpyrexia  hy 
eold  has  been  constantly  followed  by  satisfactory  results.     A  striking  in- 
itanoe  occurred  in  one  of  the  pupils  of  Guy's  Hospital,  who  in  1875  had 
a  serere  attack  of  acute  rheimiatism,  during  the  course  of  which  his  tem- 
perature on  twenty-six  occasions,  from  the  ninth  to  the  twenty-fifth  day 
of  ICarchf  rose  to  a  point  between  105^  and  107*2°,  and  was  each  time 
brought  down  by  immersion  in  an  iced  bath.     He  recoTered  completely. 
Foil  particulars  of  this  case  may  be  found  in  a  paper  in  the  'Liverpool 
Medical  Reports'  for  1876,  by  Dr  F.  T.  Paul,  who  was  house  physician 
mt  the  time,  and  who  carried  out  the  treatment  ordered  with  unwearied 
patience  and  determination. 
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Unfortunately,  even  when  the  bath  is  successful  in  lowering  the  patient's 
temperature,  it  does  not  always  save  his  life. 

Dr  Paul  records  the  case  of  a  inan  aged  thirty-two,  one  of  the  porters  in  Gay's  Hospital, 
who  after  a  week's  illness  with  rheumatic  fever  became  extremely  delirious  and  then  coma- 
tose, and  WAS  foand  at  9  p.m.  with  a  temperature  of  108*8°  in  the  axilla.     As  he  liTcd  oot 
of  the  hospital,  there  was  a  dela}'  of  at  least  an  hour  before  a  bath  could  be  procured. 
When  he  was  put  into  it  his  temperature  was  110*0°,  and  he  was  yioleoMy  purged.    The 
bath  was  at  90  ,  and  he  was  kept  in  it  for  thirty-five  minutes,  during  which  time  it  was 
reduced  to  6^**  by  cold  water.     His  temperature  on  removal  was  106*6^ ;  he  was  still  per- 
fectly insensible,  with  contracted  pupils  and  with  noioy  and  rapid  breathing.    Half  an  hoir 
later  the  temperature  in  the  rectum  was  lOl'S""*  and  an  hour  after  the  bath  it  was  99*1^ 
Subsequently  it  rose  slightly,  but  it  never  reached  103^     He  died  in  the  afternoon  of  tbe 
following  day,  the  only  change  being  that  the  contracted  state  of  the  pnpib  changed  to 
wide  dilatation. 

Another  instance,  which  may  also  be  found  in  Dr  Paul's  paper,  ii  tiut 
of  a  woman  who  died  after  having  had  twelve  baths  during  a  period  of 
nine  days.     For  the  last  two  or  three  days  mucous  rides  were  audible 
widely  over  the  chest ;  but  at  the  autopsy  there  waa  only  a  little  broncho^ 
pneumonia  at  the  bases  of  the  limgs,  and  some  mucus  in  the  tubes.    We 
have  had  five  other  cases  at  Guy  s  Hospital,  which  ended  fatally,  notwith- 
standing that  the  hyperpyrexia  had  been  overcome  by  baths  ;  in  only  one  of 
them  did  the  post-mortem  examination  reveal  an  adequate  cause  of  deatii  in 
severe  pleurisy  with  pericarditis.     Such  patients  seem  generally  to  sink  by 
failure  of  the  circulation.     Indeed,  in  both  of  Dr  Wilson  Fox's  successful 
cases  it  was  deemed  necessary  to  give  large  quantities  of  brandy  after  the 
baths,  and  also  to  apply  hot  bottles  to  the  feet  and  warmth  to  the  back ; 
his  first  patient  took  six  ounces  of  brandy  within  an  hour.  1 

The  best  method  of  averting  collapse  after  hyperpyrexia  *  is  to  hafe 
recourse  to  a  bath  early,  before  the  heart  has  been  too  much  damaged 
by  the  heat.     When  the  bath  is  delayed  there  is  always  some  risk  of       i 
death   during   immersion,    a  mishap    which   occurred   at   Guy's  Hospital,       ^ 
once  in  1874,  and  again  in  1877.     As  soon  as  the  temperature  is  rising  to      'c 
a  dangerous  height — say  above  105° — the  bath  should  be  used.    The  bath      J 
should  be  repeated  as  often  as  the  temperature  rises  to  105*5^.    It  is      t 
best  to  let  the  water  have  a  temperature  of  90°  at  the  time  when  the     f 
patient  is  immersed :  if  it  be  much  colder  than  this  he  is  likely  to  shiyer     f 
and  complain ;    whereas  when  it  is  from  90°  to  100°  he  often  finds  it     | 
pleasant,  so  that  he  will  afterwards  beg  to  have  the  bath  repeated.    He     { 
should  be  lowered  into  the  water  upon  a  sheet.     As  soon  as  this  has  been     \. 
done  the  temperature  of  the  bath  should  be  reduced  to  75°  or  70°,  by  tbe      ', 
addition  of  ice,  which  is  more  convenient  than  cold  water  because  it  occu-      ] 
pies  less  space,  so  that  no  baling  out  is  required.     The  patient  should  not  be 
left  in  the  water  after  the  temperature  in  his  rectum  marks  102^,  for      ; 
it  will  continue  to  fall  after  his  removal.     When  he  has  been  lifted  back      * 
upon  the  bed,  he  should  be  lightly  covered  with  a  blanket  and  allowed  to 
sleep. 

The  milder  methods  of  employing  cold,  which  were  described  in  the 
treatment  of  enteric  fever,  sponging,  wet  packing,  Ac,  are  insufficient  to 
meet  the  unusual  danger  of  excessive  temperature  in  rheumatism.    The 
only   efficient   substitute   for   the   cold   bath,   if  circumstances  make  ita 
administration  impossible,  is  rubbing  the  patient's  body  with  ice. 

Treatment  of  cardiac  inflammation. — ^A   most  important  question      >* 
whether  the  salicylic  or  any  other  treatment  in  rheumatism  prevents  ^=^^ 
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implication  of  the  pericardium,  the  endocardium,  and  the  muscle  of  the 
heart,  which  we  chiefly  dread  for  our  patients,  or  checks  it  when  it  has 
taken  place.  To  the  latter  half  of  the  question  we  must  reply  with  a  dis- 
appointed negative.  To  the  former  the  answer  is  less  clear.  While  we 
must  admit  that  there  is  no  conclusive  evidence  to  prove  that  fewer  of  our 
patients  under  salicylic  treatment  have  the  heart  affected  than  when  they 
were  treated  with  rest  and  opium  by  Gull,  it  seems  probable  that  the 
shortening  of  the  active  stage  of  the  disease  does  diminish  the  chance 
of  cardiac  complications,  for  most  cardiac  murmurs  occur  while  there  are  ! 
fever  and  synovitis,  and  few  after  they  have  subsided. 

With  respect  to  pericarditis,  if  the  impression  above  stated  is  correct, 
that  it  is  far  less  common  than  formerly,  there  seems  nothing  to  which  this 
can  be  ascribed  except  the  new  method  of  treatment.     So  that  the  writer  | 
ia  inclined  to  believe  that  salicylates  do  decidedly  diminish  the  chance  of\ 
pericarditis,  while  they  have  only  a  limited  effect  in  lessening  the  number! 
of  cases  of  valvular  disease. 

Dr  Caton,  of  Liverpool,  has  lately  advised  treating  early  rheumatic 
endocarditis  by  flying  blisters  to  the  prs&cordial  region  and  very  prolonged 
confinement  to  bed.  The  clinical  facts  by  which  he  supports  his  method 
of  treatment  make  it  worthy  of  further  trial. 

Treatment  during  convalescence. — ^The  treatment  of  rheumatism,  apart 
from  complications,  is  much  modified  by  the  good  effect  of  salicyl.  Relief 
is  8o  soon  obtained  that  in  most  cases  we  need  only  guard  our  patient  from 
a  reli^se. 

With  this  object,  our  duty  is,  first,  to  keep  the  patient  in  bed  for  many 
days  after  the  fever  has  left  him  and  his  joints  are  free  from  pain ;  and 
secondly,  to  continue  feeding  him  on  strictly  low  diet,  and  only  when  his 
temperature  is  normal  on  farinaceous  food.  Many  physicians  believe  beef- 
tea  to  be  injurious,  and  undoubtedly  no  meat  nor  even  fish  should  be  al- 
lowed for  a  fortnight  after  convalescence  is  established.  Nor  should  the 
patient  be  on  any  accoimt  allowed  to  leave  his  bed  until  the  same  period 
has  elapsed.  This  rigorous  system  is  often  difficult  to  carry  out,  but  one 
h^B  rarely  been  tempted  to  relax  it  by  the  entreaties  of  the  patient  without 
regretting  one's  compliance.  Moreover,  in  order  to  prevent  a  relapse,  sali-  ' 
cylates  in  less  frequent  doses  should  be  continued  for  three  weeks  or  even 
longer.  When  convalescence  is  well  established,  and  before  the  specific  drug 
18  left  off,  it  is  usually  well  to  administer  tincture  of  steel  to  combat  the 
anaemia  which  usually  follows  rheumatism,  but  it  is  probably  injurious  if 
given  before  a  week  or  ten  days  of  freedom  from  pain  and  fever  have 
elapsed. 

The  only  exception  to  the  above  rules  which  should  be  allowed  is  in  the 
case  of  a  patient  who  has  suffered  repeatedly  from  the  disease,  and  whose 
heart  is  already  damaged  beyond  hope  of  repair.  The  pyrexia  in  such 
cases  is  often  moderate,  and  the  pain  not  severe ;  but  relapses  are  frequent, 
and  the  cardiac  symptoms  are  more  important  than  those  of  the  rheu- 
matism. For  these  patients  strong  soups,  eggs,  and  wine  or  brandy  are 
useful,  while  steel  and  digitalis  may  be  given  with  benefit  to  the  heart  and 
with  no  apparent  ill-effect  on  the  rheumatism. 

Chbomc  Rhbumatism. — Although  this  phrase  is  in  common  use  for  a  \ 
very  frequent  disorder,  there  is  reason  to  doubt  whether  rheumatism,  in  the  I 
only  exact  sense  of  the  terra,  is  ever  a  chronic  disease. 
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Formerly  any  ache  or  pain  was  *'  explained  "  as  a  result  oi  a  dettillaiu 
or  catarrh  of  cold,  moist,  peccant  humours,  and  such  a  rheum  might  affe 
one  part  as  much  as  another.  In  France  it  appears  that  medical  usage  i 
the  seventeenth  and  eighteenth  centuries  applied  the  term  rhumatin 
particularly  to  pains  in  the  limbs  rather  than  in  the  trunk  or  head,  an 
in  the  bones  and  muscles  rather  than  in  the  joints,  while  the  nomenclatai 
of  the  classical  writers  was  preserved  in  calling  all  particular  pains — i.  e.  a 
cases  of  arthritis — podagra  or  gout.  In  England,  since  Sydenham  intn 
duced  the  term  rheumatism  into  medical  literature,  it  has  been  chief 
restricted  to  inflammation  of  the  joints,  although  we  have  seen  with  hoi 
little  precision  the  word  was  used. 

At  the  present  time,  in  all  schools  of  medicine,  rheumatism  is  reo(^ 
nised,  in  its  most  characteristic  and  typical  form,  as  the  acute  febrile 
disease  which  has  been  described  in  the  preceding  pages.  It  ib  ntj 
desirable  to  restrict  the  use  of  the  word  to  this,  its  <H;ily  exact  and  definite 
sense.  By  ''  rheimiatism ''  we  should  always  mean  the  disease  wiueb 
appears  as  acute  multiple  synovitis  with  fever,  and  the  epithet  ''rhen- 
matic ''  should  refer  to  this  disease  alone. 

Chronic  rheumatism,  then,  ought  to  mean  a  chronio  arthritis  of  the 
same  pathology  as  the  acute  outbreaks  of  rheumatic  fever.  Such  a  diieiie^ 
we  may  affirm,  does  not  exist. 

Occasionally,  as  above  stated,  attacks  of  rheimiatism  relapse  and  leonr 
so  often  that  the  intervals  are  shorter  than  the  paroxyams,  while  the 
severity  as  well  as  the  duration  of  the  latter  bec<Mne  less  and  leu 
Such  successive  subacute  attacks  are  most  often  seen  in  yoni^ 
patients,  and  accompanied  by  cardiac  lesions;  they  are  often  rebeUiow 
to  treatment  by  salicylates,  and  are  more  benefited  by  opiates  and  bj 
steel.  But  their  origin  is  always  in  an  acute  attack ;  there  is  always  mors 
or  less  febrile  movement,  while  the  age  of  the  patient,  the  aspect  of  ths 
case,  and,  above  all,  the  cardiac  implication,  show  that  the  case  is  one  of 
genuine  rheumatism. 

Occasionally  when  rheumatic  fever  has  occurred  frequently  and  ssTerely, 
and  particularly  when  the  arthritis  has  lingered  longer  than  usual  in  a 
particular  joint,  there  may  ensue  hydrops  articuliy  and  this  will  run  a  more 
or  less  chronic  course.  The  articulations  most  liable  to  this  sequel  of  rfaso- 
matic  fever  are  the  knee  and  less  frequently  the  wrist.  More  rarely,  under 
the  same  conditions,  some  distortion  of  the  affected  joint  may  result.  Thii 
is  most  likely  to  happen  after  a  long  succession  of  subacute  attacks  as 
above  described,  and  the  fingers  are  the  parts  most  likely  to  suffer. 

Lastly,  there  is  no  reasonable  doubt  that  some  casea  of  the  disease,  to 
be  described  in  a  subsequent  chapter  as  osteo-arthritis,  originate  in 
unusually  severe  or  unusually  protracted  synovitis  of  genuine  rheumatic 
character.  According  to  observations  quoted  by  Dr  Archibald  Garrod, 
some  of  these  cases  are  found  after  death  without  the  anatomical  changes 
characteristic  of  osteo-arthritis.  If  so,  notwithstanding  some  defonnity 
and  muscular  atrophy,  such  cases  should  probably  rank  as  rheumatic 
rather  than  osteo-arthritic.  But  however  they  may  end — and  all  thei 
chronic  affections  are  rare  and  exceptional,  not  ordinary  and  frequei 
results  of  rheumatic  fever — each  of  them  begins  with  a  typical  acute  attai 
of  genuine  rheumatism,  and  never  as  a  chronic,  non-febrile,  and  ingrsfc.*^ 
cent  disorder. 
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Mtaloia. — ''  Muscolio*  rheumatism "  has  been  considered  a  variety 
of  *'  chronic  rheimiatism,"  but  here  there  is  no  articular  inflammation  at  all. 
The  disease,  ♦.  e.  the  pain — for  there  is  no  other  symptom — is  in  the 
muscles.  At  one  time  this  was,  as  we  have  seen,  the  type  of  ''  rheumatism.'' 
Then  the  patient's  feelings  and  the  physician's  hypotheses  made  up  the 
whole  of  patiiology.  But  now  that  the  Galenical  or  humoral  theory  is 
exploded,  the  disorder  in  question,  having  no  morbid  anatomy,  no  ascer- 
tained chemistry,  and  no  decided  aetiology  or  clinical  alliances,  must  And  a 
new  name;  and  that  of  myalgia  is  distinctive,  convenient,  and  affirms 
nothing  beyond  the  fact  of  the  pain  and  its  seat. 

Myalgia  has  nothing  in  common  with  true  rheumatism.     We  do  not  I 
know  whether  its  exact  seat  is  in  the  muscular  fibres  themselves  or  in  the  1 
perimysiimi  and  fibrous  sheaths.     Apparently  it  is  not  localised  in  tendons  j 
or  in  ligaments,  for  the  pain  is  more  often  present  in  the  tiiclE^fleshy 
masses  of  the  neck  and  loins  than  in  the  tendinous  muscles  of  the  limbs. 
Movement  always  aggravates  the  pain,  but  if  persevered  in  will  frequently 
prove  the  best  remedy. 

The  so-called  "  growing  pains  "  of  children  are  probably  not  muscular ; 
ihej  are  often  situated  in  the  shins,  and  sometimes  in  the  shoulder. 
Sometimes  thej  are  really  articular  and  rheumatic;  sometimes  they  are 
symptoms  of  tuberculous  or  syphilitic  disease  of  the  bones  or  periosteum ; 
and  often  they  seem  to  be  symptoms  of  ansemia,  and  are  quickly  removed 
by  the  administration  of  iron. 

Lumbago  or  pain  in  the  loins  occurs  as  a  symptom  of  gravel  and  stone 
in  the  kidney;  in  its  severest  degree  it  is  an  early  symptom  of  smallpox 
and  other  fevers ;  in  a  less  acute  form  it  is  a  common  result  of  muscular 
fatigue,  particularly  from  long  standing,  from  long  or  hard  riding,  and  from 
long  sitting,  as  during  a  night's  journey  in  a  diligence  or  a  railway  carriage. 
This  is  the  kind  of  backache  with  which  some  hard-worked  people  wake  of 
a  morning. 

In  women  it  is  a  frequent  sign,  not  only  of  dysmenorrhoea  and  menor- 
rhagia,  but  of  uterine  disorders  unattended  with  haemorrhage.  In  these! 
cases,  however,  its  characteristic  seat  is  not  so  much  the  loins  as  the  sacral ' 
region. 

The  lumbago  which  is  only  called  forth  by  movement  is  often  called  ''  a 
stiff  back,"  but  the  stiffness  is  not  from  mechanical  immobility;  it  only 
depends  on  the  patient's  instinctive  avoidance  of  what  causes  pain.  It  is 
sometimes  produced  by  imusual  exercise — ^a  first  day's  shooting  gives  it 
next  morning  in  the  shoulder,  and  a  first  day's  hunting  in  the  loins.  It  is 
then  the  direct  effect  of  imwonted  muscular  contraction,  like  the  pain 
which  f(dlows  prolonged  movement  of  any  kind.  The  erector  spinae,  which 
has  the  most  constant  work  to  perform,  suffers  most. 

Sometimes  myalgia  of  the  loins  or  of  the  shoulders  follows  definite 
exposure  to  wet,  and  this  is  the  nearest  approach  in  causation  to  true  rheu- 
matism. More  often  it  can  be  dearly  associated  with  thick  and  acid  urine. 
But  a  large  niunber  of  cases  of  lumbago  are  without  ascertainable  cause, 
come  on  suddenly,  and  as  suddenly  pass  away.  They  are  like  the  painful 
contraction  of  musdes  known  as  cramp,  and,  as  in  a  severe  case  lately! 
nnder  the  writer's  notice,  may  be  accompanied  with  evident  contraction ; 
amounting  to  slight  tonic  opisthotonos. 

In  the  majority  of  cases  liunbago  is  a  disorder  of  later  life,  and  (if 
distinguished  from  sacral  pain)  is  much  more  common  in  men  than  in 
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I  women.     It  ta  common  in  pereoua  who  suffer  from  gout,  but  perhmps  i 
more  so  than  in  other  men  over  forty. 

Myalgia  of  the  nuchal  muscles,  or  a  stiff  neck,  U  usually  aecrib^d  ' 
"  cold  **  «nd  to  a  draught  rather  than  a  chill  from  rain.  Similar  pitim 
about  the  muscles  of  the  scapula  are  more  often  associated  with  dy»pe|j«* 
kwhen  not  the  result  of  unaccustomed  exercise.  The  fleahy  maasefl  of  ihe 
Vlutei  and  the  calf  are  seldom  the  seat  of  continuous  aching  pain.  In  tiie 
former  situation  pain  is  usually  unilateral^  and  depends  on  sciatica  or  hip 
disease  ;  in  the  latter  it  is  more  often  spasmodic^  and  due  to  the  irregular 
contractions  of  cramp. 

Mr  Hutchinson,  in  the  '  Arehires  of  Surgery  *  for  1887,  argues  that 
lumbago  is  nothing  but  inflammation  of  the  sacro-iliac  joint.  But  sureh 
the  latter  is  a  well-recognised  disease,  with  its  definite  signs  and  c<»ur*e. 
much  more  local  and  more  severe  than  lumbago  ;  it  is  not  bilateral,  it  ia 
common  in  children,  it  does  not  recur,  and  it  does  not  come  or  go  w^ith  the 
suddenness  of  true  lumbago.  Is  it  not  more  accurate  to  put  the  facts  thu* 
—that  sacro-iliac  disease,  like  morbus  coise,  pelvic  abscess,  or  aneurj<im, 
nephritis  and  gravel— is  one  of  the  causes  of  pain  in  th©  loins  irhich  simu- 
late lumbar  myalgia,  and  must  be  carefully  distinguished  from  itT  WTmT*;" 
we  use  the  term  lumbago  for  the  symptom  or  the  at  present  **  idiop; 
disease  is  not  very  important.  As  with  "  epilepsy,"  "  eczema,"  and  ntu 
rnlgia,"  tlte  better  plan  seems  to  be  to  reserve  those  terms  for  the  primarr  tir 
''  simple  *'  cases,  w^hea  the  secondary  symptomatic  cases  have  been  eiclud***! 

The  only  natural  clinical  ally  of  lumbar  myalgia  is  sciatica ;  how 
there  is  any  pathological  relation  between  the  two  conditions  will  ba 
cussed  in  the  chapter  on  neui-algia. 

The  treatment  of  the  various  forms  of  myalgia  is  not  satisfactory.     Finn 
pressure,  as  with  a  hard  pillow,  gives  relief  from  lumbago  and  s  n. 

A  hot  bath  is  an  excellent  remedy  for  general  aching  after  the  f u  .1 

prolonged  railway  journey  or  a  hard  day's  riding,  or  exposure  to  cold  S2ul 
damp  ;  and  many  persons  find  a  Turkish  bath  still  more  efficacious.  Sham- 
pooing and  hot  ironing  over  flannel  are  extremely  grateful  in  "  myalgis '" 
of  the  shoulders  and  in  lumbago. 

As  local  applications^  mustard  plasters,  and  friction  with  turpentine  or 
hartshorn  and  oil  (Lin.  Csmph.  Co/),  have  not  undeBerred  repatalio  ~ 
Equal  parts  of  Lin.  Belladonna  and  Chloroform  liniments  hmve  often 
ceeded  in  the  writer's  hands  when  other  remedies  have  failed;  or  a  Hoi* 
ment  made  of  one  fluid  ounce  of  Lin.  Aconiti,  two  of  Lin.  Bell&donne,  tad 
three  of  Lin.  Chloroformfe,  In  one  severe  case  of  lumbago,  th©  local  u*e  d 
methyl  chloride  on  lint  proved  remarkably  efficient  in  removing  pain. 

Internally,  alkaline  and  diuretic  medicines  such  as  citrate,  cmrbooi 
and  acetate  of  potash  are  generally  indicated  when  the  urine  ia  thick 
lithates.     Chloride  of  ammonium  in  full  doses  is  sometimes  r«m4ir¥ 
efficient ;    it  probably  acts  like  sodic  chloride,  nitre,  and  Qther  oeotnd 

(salts  in  favouring  transudation.  Guaiacum  is  a  valuable  medieini«  when 
the  pains  are  relieved  by  warmth,  and  is  always  worth  trying  in  caj^  of 
lumbago.  *  — 

Whenever  possible  the  myalgia  should  be  traced  to  its  source; 
if  there  is  no  local  cause,  a  knowledge  of  the  patient^s  preTious 
may  occasionally  lead  one  to  use  iodide  of  potassium,  colchicutn,  salif^li 
of  soda,   or  quinine  with   signal  success.     But  this  is  treaCxnent  not  of 
myalgia  but  of  its  cause. 


GONORRHCEAL  SYNOVITIS 

The  gods  are  just,  and  of  our  pleasant  vices 
Make  whips  to  scourge  us. 

King  Lear. 

Distinctwii  from  rheumatism — Sex  and  age — Edatian  to  gonorrhcea — Distribution 
and  local  effects — Cases — Symptoms — sclerotitis  and  other  complications 
— Prognosis — Diagnosis — Pathology — Treatmen  L 

Synonyms, — Gonorrheal  Rheumatism,  Arthritis,  or  Syndesmitis  Gonar- 
thritis. — Ft,  Rhumatisme  Blennorrhagique. — Germ,  Tripper-Rheumatismus, 
Trippergicht. 

Definition. — A  subacute  or  chronic  inflammation  of  one  or  more  joints,  i 
not  suppurative  nor  liable   to  relapse,    the  result  of  infection   with   the 
gonococcus,  and  associated  with  sclerotitis,  but  not  with  cardiac  or  renal 
inflammation. 

History. — Sir  Astley  Cooper,  in  his  '  Lectures  on  Surgery,*  published  in 
1824,  mentions  the  case  of  a  young  American  gentleman  in  whom  gonorrhoea 
was  followed  by  a  painful  disease  of  the  joints  and  inflammation  of  the  eyes. 

This  has  since  been  commonly  called  *'  gonorrho&al  rheumatism,''  but 
the  present  writer,  in  a  paper  in  the  *  Guy's  Hospital  Reports '  for  1874, 
proposed  to  term  it  gonorrheal  ftynovitis.  Whether  this  name  or  that  of 
"  gonorrhoea!  arthritis  "  be  preferred,*  we  shall  see  that  it  differs  in  origin, 
course,  prognosis,  and  treatment  from  true  rheumatism  as  described  in  the 
preceding  chapter;  its  name,  therefore,  should  be  no  less  distinct.  The 
relation  between  the  affection  of  the  joints  and  that  of  the  urethra  is  far 
too  constant  to  be  accidental.  Moreover  we  shall  see  that  the  clinical 
course,  concomitants,  and  sequelae  of  the  disease  are  quite  characteristic, 
and  different  from  those  of  any  other  articular  inflanmiation,  from  gout, 
pyaemia,  and  osteo-arthritis,  no  less  than  from  rhemnatism. 

Sex. — The  present  writer  collected  twenty-nine  cases  from  the  medical 
wards  of  Guy's  Hospital  in  1870-72  ;  and  during  that  time  many  others 
presented  themselves  in  the  out-patient  room. 

All  these  cases  occurred  in  men,  but  he  has  since  seen  a  few  cases 
in  women;  and  Mr  Brodhurst,  Mr  Davies-Colley,  and  Dr  Church  have 
rec<»rded  others.  Senator,  in  '  Ziemssen's  Cyclopaedia,'  suggests  that  the 
toughness  and  thickness  of  the  vaginal  mucous  membrane  may  afford  an 

*  The  objection  to  *'  gonorrhoea!  arthritis  "  as  a  name  is  the  unfortunate  misuse  of  the 
word  arthritis  as  a  synonym  for  gout.  "  Gonarthritis "  would,  perhaps,  be  a  possible 
mateshift. 
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explanation  of  the  rarity  of  gonorrhoeal  STnovitis  in  the  female  mz.  It 
would  be  interesting  to  know  whether  urethritis  is  alwof/t  present  when 
gonorrhceal  synovitis  occurs  in  women ;  in  some  it  undoubtedly  ia. 

Since  the  twenty-nine  cases  above  mentioned  were  published,  more  thta  4 
eighty  others,  sufficiently  reported  to  be  available,  from  our  medical  wardi,  i 
were  summarised  for  the  present  writer  by  Dr  T.  F.  Rickets.  Of  these,  i 
seven  occurred  in  women  (two  being  open  to  some  doubt),  and  seventj-nx 
in  men.  Adding  the  twenty-nine  earlier  cases,  we  have  a  total  of  one 
hundred  and  five  male  and  seven  female  patients. 

Mr  Burghard,  now  of  King's  College,  then  Sui^cal  Registrar  at  Guy'i 
Hospital,  abstracted  the  reports  of  a  considerable  number  of  cases  of  iiti- 
cular  disease  combined  with  urethral  or  vaginal  discharges,  <^  which 
twenty-one  are  sufficiently  complete  to  make  it  tolerably  certain  that  thej 
were  examples  of  the  disease,  and  not  of  accidental  coincidence  of  goIIo^ 
rhoea  with  inflammation  of  a  single  joint.  Of  these  twenty-one  gurgictl 
patients,  seventeen  were  men  and  four  women. 

Age, — ^The  above-mentioned  112  patients  were,  with  few  exceptions,  ia 
early  adult  life;  11  were  between  sixteen  and  twenty;  66,  or  more  than 
half,  were  between  twenty  and  thirty ;  30  were  between  thirty  and  forty ; 
4  were  between  forty-one  and  forty-seven ;  and  one  was  fifty-two. 

Etiology. — A  urethral  discharge  was  present  in  every  case  the  writer 
has  seen,  but  it  was  often  not  recognised  until  looked  for  to  explain  the 
synovitis,  when  a  gleet  was  always  found.  The  setiological  relation  of  the 
synovitis  has  been  again  and  again  proved  by  the  patient  having  previously 
suffered  from  ''  rheumatism  *'  after  gonorrhoea,  sometimes  three  and  even 
four  times.  Among  our  112  patients,  eighteen  gave  a  history  of  a  similar 
painful  affection  of  the  joints  having  followed  a  previous  attack  of  gonor^ 
rhoea;  fourteen  had  twice,  and  one  had  three  times  suffered  in  the  same 
way  before. 

Sir  Benjamin  Brodie  recorded  an  instance  in  which,  after  two  attacks  of 
synovitis  from  gonorrhoea,  two  later  ones  were  attributed  to  irritation  of 
the  urethral  canal  by  the  use  of  a  bougie. 

In  fourteen  out  of  112  cases  the  patient  had  previously  experienced  what 
was  called  rheumatic  fever ;  but  in  two  of  them  this  was  pretty  clearly  the 
same  complaint  as  that  from  which  he  was  then  suffering,  and  in  all  but 
one  of  these  fourteen  patients  there  was  no  sign  of  cardiac  disease — an 
improbable  exemption  after  rheumatism  at  an  early  age.  With  a  disease 
so  common  as  rheumatism  in  children  and  young  adults,  its  occasional 
occurrence  previously  to  gonorrhoeal  synovitis  is  probably  a  mere  accident. 

In  a  considerable  number  of  cases  there  was  a  history  of  '*  rheumatism  " 
or  ''  gout "  in  the  parents  or  brothers  and  sisters  of  the  patient.  In  thirteen 
they  were  "  rheumatic  "  or  ''  subject  to  rheumatism,"  in  ten  the  father  was 
''  gouty,"  or  had  "  rheumatic  gout,"  and  in  seven  cases  a  near  relation  had 
suffered  from  "  rheumatic  fever  "  or  "  acute  rheumatism."  Whether  this 
shows  any  predisposition  to  inflammation  of  the  joints  generally — an  "  ar- 
thritic diathesis  " — is  very  dubious.* 

The  length  of  time  which  elapses  between  the  commencement  of  the 

*  According  to  Mr  Brodhurst,  exposure  to  cold  and  wet  may  be  an  exciting  cause. 
He  mentions  the  case  of  an  officer  servintr  in  a  tropical  climate,  who,  while  aafferinit  from 
gonorrhoea,  slept  out  of  doors  until  after  sunset,  and  awoke  in  snob  pain  that  be  conld  with 
difficulty  be  removed  to  bed. 

Mr  Hutchinson  believes  that  (gonorrhoea  only  produces  aynovitia  io  thoae  wlio  have 
already  suffered  from  rheumatism  or  fco^^«V^cVQi^va%  ol^Ac^-%x^Tl^&a«  w  %!t\«iAl  ^\m  are  the 
children  of  those  who  have  suffered  irouv  t\i«%e  \oTm%  oi  «xi  %x^tc&,^  ^fiafiS^MiA. 
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gonorrhoea  and  the  development  of  the  synovitis  may  vary  from  three  or 
four  days  to  six  months,  but  most  often  falls  between  one  week  and  three 
months.  Sometimes  the  urethral  discharge  continues  to  be  profuse  after 
the  appearance  of  the  synovitis,  but  in  most  instances  there  remains  only  a 
slight  gleet.  Indeed,  the  patient  often  denies  the  presence  of  any  urethral 
discharge. 

It  is  a  curious  question  whether  multiple  arthritis  ever  occurs  as  the 
result  not  of  urethral  suppuration,  but  of  purulent  ophthalmia,  leucorrhoea, 
otorrhoea,  or  other  discharges  from  mucous  membranes.  Some  cascs  of 
the  kind  have  been  published  by  Dr  Ord,  Mr  Lucas,  and  other  observers 
'  abroad,  but  they  must  certainly  be  rare,  and  need  careful  criticism  before 
the  proposed  explanation  is  admitted.  When,  however,  the  ophthalmia 
or  leucorrhoea  is  gonorrhoeal,  there  is  no  doubt  it  may  be  followed  by  gonor- 
rhoeal  synovitis,  but  probably  not  otherwise  (see  Mr  Lucas's  paper  in  the 
*  Medico-Chir.  Trans.'  for  1899,  p.  137). 

Locality. — Many  writers  say  that  the  knee  is  the  most  frequent  seat 
of  gonorrhoeal  synovitis  ;  but  at  Guy's  Hospital  it  has  long  been  taught  that 
the  feet  are  the  parts  most  apt  to  suffer,  and  this  was  borne  out  by  analysis 
of  the  first  twenty-nine  cases  above  mentioned ;  for  in  more  than  twenty  of 
them  the  ankle,  sole,  heel,  or  instep  was  attacked,  while  the  knee  was 
affected  in  only  fourteen,  the  wrist  in  six,  the  shoulder  in  three,  the  hip  and 
the  elbow  in  one  each.  This  pain  in  the  heels  and  soles  of  the  feet  has  to 
.•be  inquired  after,  for  it  is  not  attended  by  swelling  or  other  signs  of  inflam- 
mation. Hence  it  is  often  overlooked  in  reports,  while  stress  is  laid  on  the 
.  more  obvious  changes  in  the  knee  and  elbow.  *  The  "  plantar  fascia  "  is  the  ^ 
traditional  seat  of  these  pains,  which  are  almost  always  worse  at  night,  and  \ 
of  an  aching,  grinding  character  ;  but  it  seems  probable  that  the  local 
leflion  here,  as  elsewhere,  is  in  the  synovial  membrane  and  ligaments  of 
^e  tarsal  joints. 

However  this  may  be,  the  much  larger  number  of  cases  collected 
between  1873  and  1887,  including  the  twenty-one  from  the  surgical  wards, 
give  results  more  in  accordance  with  general  belief,  so  far  as  the  pre- 
eminence of  the  knee-joint  is  concerned.  For  among  102  patients,  one  or 
both  knees  were  affected  eighty-two  times,  the  ankle  fifty-five  times,  the 
aole,  heel,  instep,  or  metatarsus  only  thirty-seven  times,  and  the  hip  twenty- 
six  times.  Of  the  joints  of  the  upper  extremity,  one  or  both  shoulders  were 
affected  thirty-four  times,  the  elbow  twenty-two,  the  wrist  twenty-six,  the 
metacarpus  (and  occasionally  the  fingers)  twenty-five,  and  the  stemo-clavi- 
cular  joint  twice.  In  six  cases  the  cervical  vertebrae  suffered,  and  in  two 
the  temporo-mandibular  joint. 

The  great  toe  is  never  affected  alone ;  but  there  is  often  pain  referred  to 
the  metatarsus  generally,  and  to  the  smaller  toes,  which  usually  escape  in 
gout.  The  joints  of  the  fingers  are  very  seldom  attacked,  a  point  of  dis- 
tinction from  subacute  cases  of  osteo-arthritis  in  young  subjects. 

In  a  certain  number  of  cases  one  joint  only  is  attacked,  but  this  is 
certainly  rare  ;  when  it  does  occur,  one  knee  or  one  ankle  seems  usually  to 
suffer.  But  often,  after  the  other  joints  are  well,  one  remains  as  bad  as 
ever,  and  this  appears  to  be  most  frequently  the  elbow  or  the  shoulder. 

dues. — (1)  A  henlthy,  well-built  youn^  policeman,  aged  twenty-one,  who  whs  in  Philip 
Ward  for  nearly  three  months  in  1885,  had  nlmost  every  joint  in  the  body  saccessively 
■ffBcted:  first  the  ankles,  heels,  and  instep,  then  one  knee,  then  the  elbow,  shoulder, 
tomporo-niaxillarjr,  atlanto-axial,  and  probably  the  cervical  articulations.  There  was  severe 
pelerotitia  first  of  one  and  then  of  the  other  eye.     From  being  stout  and  fiorid  he  became 
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pale  and  emaciated,  but  with  time  and  the  free  use  of  opiam  he  g^raduallj  recorend,  ai 
went  ont  free  from  pain,  tbougli  stiff  and  weak.  In  Febranry,  l&l,  this  patient  eiBtl 
see  the  writer.  He  hud  very  slowly  recovered  h'lA. flesh  and- colour,  hot  aboat-two  jm 
after  his  discharge  from  hospital  was  as  well  as  ever.  He  had  married  six  months  igs^  li 
since  then  had  felt  return  of  pain  in  one  hip.  The  right  shoulder  had  never  coapky^ 
recovered  its  mobility. 

(2)  Another  patient  was  a  man  of  about  twenty-five,  who  came  into  hospital  in  JoJy,  19n 
with  a  third  atuck  of  multiple  arthritis,  after  a  third  gonorrhceal  infection.  Here,  sgii^ 
the  extent  and  severity  of  the  disease  was  remarkable.  All  the  joints  of  the  limbs,  soas  d 
the  neck,  and  one  of  the  temporo-maxillary  articulations  were  sncceaaively,  and  naiysl 
them  simultaneously,  affected.  A  moderate  gleet  was  present,  and  also  doable  otorriMa^ 
but  this  last  discharge  dated  from  long  before  puberty.  It  was  succesif oily  healed,  tot  ih 
urethral  inflammation  was  only  aggravated  by  attempts  to  cure  it  by  loc»l  means,  n^il 
last  he  begged  it  might  be  left  alone:  the  synovitis  was  not  made  worse  when  thefMMh 
rhoea  was  most  severe,  nor  benefited  by  its  subsidence.  The  eyes  were  not  aflected,  thmijk 
they  had  been  in  a  previous  attack.  Belief  was  obtained  by  full  and  increasing  doiii^ 
opium,  but  the  case  was  very  obstinate,  and  afforded  a  ^obd  opportunity  of  dMBOMtnte 
the  effect,  which  was  negative,  of  treatment  by  free  and  continued  ezmbitioa  of  iofidiS 
potassium,  guaiacum,  and  quinine.  In  his  previous  attack  be  bad  taken  ft  ffrcat  M4 
iodide  and  had  found  it  quite  useless.  The  temperature  was  never  above  10^,  andsfUrt 
time  became  normal.  In  October  a  new  house  physician  tried  new  methods  of  tnsteMli 
but  with  no  more  success  than  before.  The  patient  ate  well  and  did  not  become  ssBoi^ 
and  the  pains  gradually  subsided,  but  the  joints  were  as  stiff  as  ever.  By  slow  dcgm^ 
helped  by  friction,  shampooing,  and  passive  movement,  power  of  motion  was  restond,  kit 
he  was  ouly  able  to  leave  bis  bed  about  Christmas ;  and  when  at  last  be  walked  o«t  of  Hi 
ward  in  January,  1891,  though  in  good  health,  several  of  the  joints  still  remained  moiiw 
less  stiff. 

Symptoms, — ^There  is  no  marked  onset  and  no  rapid  ''  metastasis"  fm 
joint  to  joint,  as  in  true  rheumatism ;  each  suffers  for  many  days,  or  ent 
weeks.  There  is  less  local  tenderness  than  might  be  expected  from  the  piii^ 
and  but  little  redness  or  oedema.  Effusion  may  always  be  detected  in  th 
larger  and  more  superficial  joints,   particularly  in  the  knee. 

The  pain  of  gonorrhceal  synovitis  is  usually  worse  at  ni^t,  and  ii 
always  described  as  of  a  dull,  constant,  aching  character. 

The  pyrexia  is  almost  always  moderate,  and  in  some  instaiicei  tki 
temperature  remains  normal.     Hyperpyrexia  is  unknown. 

Gronorrhoeal  synovitis  commonly  runs  a  tedious  and  protracted  ooQn% 
lasting  for  several  weeks,  and  even  for  months,  notwithstanding  treatmaxt 
In  hospital  practice  the  obstinacy  of  a  supposed  "  subacute  rheumatinn* 
has  often  led  to  the  discovery  of  the  fact  that  the  patient  had  a  gleet 
More  acute  cases  sometimes  occur,  particularly  when  limited  to  one  jobt; 
but  even  then,  though  pain  and  other  local  symptoms  are  severe,  there  ii 
but  little  pyrexia. 

This  disease  differs  from  true  rheumatism  in  the  important  fact  that  e?« 
in  young  subjects  it  shows  little  or  no  tendency  to  produce  cardiac  infli» 
mation — ^pericardial  or  endocardial.  Among  the  112  cases  on  which  tha 
chapter  is  based,  there  was  in  two  a  slight  systolic  basic  murmur  heard  foi 
a  time,  probably  pulmonary  and  anaemic;  in  three  there  was  a  lyitoiif 
apex  murmur  (described  as  doubtful  in  one  case),  and  in  one  only  a  diii 
tolic,  presumably  aortic  bruit,  which,  however,  disi^peared  in  a  day  or  tfO 
In  the  very  severe  first  case  above  mentioned  there  was  a  basic  bruit  doriof 
the  height  of  the  illness,  but  this  had  disappeared  before  he  left  hospital 
and  on  his  reappearance  after  nearly  six  years  there  were  neither  signs  nc 
symptoms  of  cardiac  disease.  In  no  case  does  it  appear  that  permanea 
cardiac  lesions  have  resulted  from  gonorrhceal  synovitis,  howeyer  young  ti 
patient  and  however  protracted  the  disease. 

Apparent  exceptions  are  some  of  them  cases  of  true  rheumatism  occ 
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ring  in  a  patient  with  gonorrhoea.  Others  are  caaes  of  suppurative 
arthritiB  from  streptoooocic  infection,  with  subsequent  pyaemic  (strepto- 
ooocic)  peri-  or  endocarditis  of  the  ''  malignant "  ulcerative  kind.  But 
it  would  be  unwarranted  to  doubt  the  authenticity  of  exceptional  cases, 
recorded  by  competent  observers,  of  true  gonococcal  endocarditis.  All  we 
can  say  is  that  they  must  be  very  rare. 

However  this  may  be,  gonorrhoeal  synovitis  is  frequently  accompanied  [ 
by  a  peculiar  form  of  inflammation  of  the  eye.  The  American  patient 
above  mentioned,  who  came  to  Sir  Astley  Cooper  on  account  of  a  gonorrhoea,  i| 
told  him  that  two  previotis  attacks  had  each  led  to  inflammation  of  tlie 
eyes,  and  a  few  days  later  to  swelling  of  tlie  joints.  Precisely  the  same 
sequence  occurred  on  the  third  occasion,  under  the  observation  of  Sir 
Astley  himself.  The  writer  observed  this  affection  in  eleven  out  of  nine- 
teen cases  und^  his  own  care,  and  it  was  noted  twenty-one  times  in  the 
eighty-three  cases  collected  for  him  by  Dr  Rickets,  i.  e.  in  32  out  of  102 
cases.  It  usually  attacks  first  one  eye  and  then  the  other.  There  is 
almost  always  injection  of  the  small  radiating  vessels  of  the  sclerotic  whidi 
surround  the  cornea,  scmietimes  with  marked  iritis,  and  often  with  some 
degree  of  catarrhal  ophthalmia.  It  usually  subsides  in  a  few  days,  under 
treatment  by  cold  bathing,  covered  from  light,  and  applying  atropine 
drops;  but  in  more  than  one  instance  it  has  returned  after  having  dis- 
appeared. This  sclerotitis,  as  it  may  be  distinctively  called,  is  quite 
separate  from  the  purulent  ophthalmia  which  results  from  inoculation  with 
gonorrhoeal  pus,  and  also  from  syphilitic  iritis  and  choroiditis. 

Event, — Recovery  seems  to  have  occurred  in  each  of  our  112  medical 
and  21  surgical  cases,  altiiough  some  of  the  patients  left  the  wards  before 
they  had  entirely  lost  the  pains  and  stiffness  of  their  joints. 

Though  peculiarly  tedious  and  obstinate,  gonorrhoeal  synovitis  when 

once  cured  does  not  relapse — another  difference  from  true  rheumatism. 

\      Numerous  instances,   however,  prove  that  a  fresh  urethritis  will  almost 

certainly  produce  a  fresh  synovitis,  and  in  this  way  the  same  .patient  may 

sailer  twice,  thrice,  or  even  oftener  from  "  gonorrhoeal  rheumatism." 

Fibrous  ankylosis  is  not  an  uncommon  sequel,  but  there  is  no  bony 

;  .  union  of  the  articular  surfaces. 

;.  Mr  Brodhurst  relates  a  case  in  which,  during  five  years,  ankylosis  in- 

j  vaded  the  articulations  of  the  vertebrae,  the  atlas,  and  the  occiput,  so  that 
I  the  head  could  not  be  moved.  That  patient  had  suffered  from  three  several 
K  attacks  of  gonorrhoea,  each  followed  by  '*  rheumatism."  About  six  months 
!  after  the  last  attack,  and  when  he  was  <Hily  just  able  to  walk  about,  he 
I  married.  Soon  afterwards,  although  there  was  no  urethral  discharge,  the 
I  articular  inflammation  recurred,  and  it  finally  led  to  the  terrible  results 
\     just  described. 

I  The  most  frequent  seat  of  fibrous  ankylosis  is  in  the  shoulder  and  the 

I  elbow ;  but  when  the  adhesions  have  been  broken  down  under  chlorof onn, 
the  joint  gen«*ally  regains  its  usefulness.  In  the  more  protracted  cases  it 
is  not  veiy  unoonunon  for  ebumation  and  the  other  changes  of  osteo-arthritis 
to  supervene,  but  the  deformity  thus  produced  is,  as  a  rule,  only  slight. 

A  remarkable  case  of  spondylitis  deforma/ns  (bony  ankylosis  of  the 
spine)  was  brought  before  the  Pathological  Society  by  Dr  Fagge  in  1877 
(vol.  xxriii,  p.  201).  This  Mr  Davies-CoUey  believes  to  have  been  due  to 
gonorrhoeal  synovitis  of  the  vertebral  joints,  and  quotes  cases  of  his  own 
in  support  of  that  opinion  (*  Path.  Trans.,'  1896,  vol.  xlvii,  p.  207). 
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Di€tgnoBU, — The  meore  presenoe  of  a  uretliral  discluurge   is   obviou^f  i 
not  enough  for  the  recognition  of  the  diiease,  though  tlie  prefieiMse 
stricture  or  a  gleet  ie  essentiaL     A  man  suffering  from  gonorrhoBa 
attacked  by  rheumatic  feTer,  and  the  two  diseafies  run  their  coutm 
Or  a  man  subject  to  gout  mi^y  be  infected  with  gonorrhoea,     ^ioT  oan 
denied   that   some   caseB   of  ot^teo-arthritiSf   ad   we  shall    tind   in   tW 
chapter,  have  their  probable  origin  in  severe  gonorrhoBal  ajnoTitia, 

The  distinction  from  gout  depends  on  the  age  of  the  patient,  the  a! 
of  tophi,  the  distribution  of  the  synovitis,  and  the  freedom  from  rei 
except  from  a  fresh  urethral  excitation.     Sclerotitis  when  present  is  « 
valuable  help  to  diagnosis.     When  the  foot  is  severely  affected*  the  dis* 
gnosis  is  occasionally  difficult. 

It  is  more  difficult  to  distinguish  gonorrhceal  synovitis  from  rkeunutitmL^ 
with  which  it  is  still  commonly  confoimded.     The  a&tiology,  tike  dlfferait 
relation  to  sex  and  age,  the  continuous  instead  of  transient  affection  of  the 
several  joints,  the  much  longer  course,  the  freedom  from  relapses  or  ipos- 
taneous  recurrence,   the  affection  of  the  eyes,   and  the   immunity  irf  th« 
heart  are  amply  sufficient  grounds  for  the  pathological  distinction  between 
the  two  diseases,  and  with  care  and  attention  are  almost  always  sufficisat  _ 
for  a  right  diagnosis  in  practice.     The  difference  in  prognoeis  from  N^^| 
rheumatism  and  gout,  and  the  no  less  important  difference  in  treatmiflP 
make  the  discrimination  between  these  diseases  of  great  importance.* 

The  only  mistakes  in  diagnosis  at  all  commonly  seen  are  due  to  for^eU 
fulness  of  the  possibility  of  urethral  infection  in  a  ca»e  of  polyartliritii; 
or»  on  the  other  hand,  to  the  assumption  that  because  a  man  has  articttltr 
rheumatism  and  a  urethral  discharge,  he  must  have  '*  gonorriuBal  rheth 
matism." 

The  absence  of  pyrexia  and  the  normal  state  of  the  other  orgiS)H 
together  with  the  fact  that  the  joints  do  not  suppurate^  ore  distincUooi 
from  pt/a^mia  no  less  than  from  rheumatism. 

It  is  a  question  whether  we  ought  to  distinguish  the  cases  above  dr 
scribed  from  certain  much  more  severe  and  localised  inflammations  of  * 
single  joint  following  gonorrhosa^  which  come  under  the  notice  of  the 
surgeon  rather  than  the  physician.  They  have  been  described  by  Dupbf 
and  Bnm  in  France  ('  Arch,  generates  de  Medecdne/  1B81),  and  by  Hi 
Davies-Colley  in  England  (Guy's  Hosp.  Rep./  1882).  In  both  artidsi 
they  are  accounted  tis  belonging  to  gonorrhceal  synovitis,  but  Mr  CoU^ 
proposes  to  distinguish  them  as  acute  gonorrhceal  arthritis  or  syiideiinitif^ 
The  joint  is  very  prone  to  ankylosis  after  this  severe  local  inflammation. 

However  this  question  may  be  decided  by  further  experience^  there  ii 
no  doubt  that  we  must  exclude  from  the  disease  now  under  consideratioD 
the  rare  cases  of  true  pycemia  arising  from  gonorrhoea,  with  suppuratioii 
of  the  affected  joints,  of  which  an  example  was  recorded  in  the  '  Patbo^ 
logical  Transactions'  for  1885  by  Mr  Pollard. 

Pathology. — Whether  in  its  milder  or  in  its  more  severe  formflL  g<nww> 
rhcBal  synovitis  is  certainly  not  a  modified  pysemia^  a  prooeas  from  whiA 
it  differs  at  every  point.  Nor  is  it  a  **  hybrid  ^*  or  "  modification  **  of  (?0«t 
or  rheumatism.  Possibly  it  may  be  connected  with  the  abundant  ntirroui 
distribution  over  the  prostatic  part  of  the  urethra,  aJid  so  be  reUied  oo 
the  one  hand  to  the  rigors  which  sometimes  follow  the  p&ssa^  of  i 
catheter,  and  to  the  arthropathies  of  tabes  on  the  other.     But  this  ii  Btf» 

*  See  nn  excellent  pnper  by  Dr  Thomat  Bond  poblithed  in  the  *  Lancrt.'  MftrHi  fiti. 
1872,  before  the  writer's  paper  ia  the  '  Guj's  Reports.' 
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speculaticm.  The  diploooocus  of  gtMiarrhoea  has  been  found  in  the  effused 
serum  in  the  knee-joint  bj  Petrone  and  Eammerer,  and  since  ^en  by 
others;  and  the  evidence  points  to  the  synovitis  and  ocular  inflammation 
being  infective  and  due  to  direct  absorption  of  the  specific  micrococcus  from 
the  urethra. 

Prognons. — When  the  diagnosis  of  gonorrhoeal  synovitis  has  once  been 
made,  we  have  tlie  proof  of  its  accuracy  in  the  prognosis  it  enables  us  to 
make.  We  can  tell  our  patient  that  his  disease  will  be  obstinate  and  pain- 
ful, that  it  will  not  affect  his  life  or  suitability  for  insurance,  that  it  will 
at  last  get  well  and  will  never  return  unless  he  acquires  gonorrhoea  again, 
when  it  will  certainly  again  follow  and  probably  more  severely  than  before. 

Treatment, — ^It  is  important  that  every  effort  should  be  made  to  cure 
the  uretliral  disorder,  but  the  synovitis  is  often  little  benefited  by  success. 
Some  authors  recommend  iodide  of  potassium  in  full  doses;  but  the 
writer  has  tried  this  drug  in  many  cases  for  a  long  time,  and  is  convinced 
of  its  inutility.  Colchicum,  quinine,  guaiaoum,  and  salicyl  compoimds  have 
proved  equally  useless. 

The  patient  must  be  kept  in  bed  and  upon  light  diet  during  the 
fizvt  week  or  two.  Brodhurst  foimd  the  Turkish  bath  very  useful,  and 
instances  a  patient  who  has  lodged  in  a  house  attached  to  one  of  these  ! 
baths,  so  that  he  could  be  carried  down  into  the  hot  chamber  every  day ; 
when  profuse  perspiration  was  obtained,  the  pain,  which  was  very  acute, 
left  him  for  some  time. 

Opium  should  be  given  in  sufficient  doses  to  relieve  the  pain  and  procure 
deep.  It  probably  is  useful  in  other  ways  also,  and  no  other  drug  is  of  so 
mudi  value.  Good  feeding,  bark  and  nitric  acid,  quinine,  and  a  moderate 
use  of  alcohol,  particularly  porter,  are  necessary  as  soon  as  the  first  severity 
has  subsided.  Steel  is  sometimes  of  use,  and  arsenic  is  perhaps  still  more 
valuable  during  the  long  and  tedious  convalescence. 

In  the  chronic  stage  blisters  may  be  applied  with  advantage,  or  liniment 
of  iodine,  or  mercurial  ointment.  When  one  or  more  of  the  joints  has 
become  fixed,  it  is  often  advisable  to  give  chloroform  and  to  break  down  the 
adhesions  by  force. 
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If  1  were  feeble,  rbetimatick,  or  cold. 

These  were  true  ng^t  that  I  were  wnxen  old. 

DSATTOV. 

Hukfy  and  ncmemlnture — Pathology :  relaiim  to  gmi^  io  rheimiaiia\  cull 
wear  of  the  joints — Anatmny — Stmiptoms  and  course — more  oeA  mm — 
Bejmiiing  defonnit^ — Age  and  sex — Osk(harihrUii  in  ekildrm — ^tieio^ 
— DiaffTtosis — Pwgnom — Trtaimmt  by  drugs  and  esckmal  a^kaSh^ — 
by  dirt  and  dimatt. 

Charcot's  arthrojHtthk  attidque — -iis  relation  to  osteo^rthrUis  and  inhr<  thTrmUL 

Synonym*. — ^Arthritis  defonnaus.  Nodi  digitx>rum  (Heberdeuu  MaJma 
aixiculorum  senile;  Chronic  rheumatic  arthritis  (Adams),  HheuiDatoid 
arthritis  (Garrod),  Rheumatic  gout,  Irish  gout,  Chroaio  rheumatism  (in 
pftrt)f  Nodosity  of  the  joints,  Crippling  rheumatism. — Fr.  Rhtimatime 
Doueux,  Goutte  astheniquef  Arthrite  s^che,  Usure  des  ca^rtllages  artico- 
lalres  (Cruveilhier). — Germ.  Arthritis  nodosa  sive  deformans,  Deformi- 
rende  GelenkentzUndung,  Chronische  Rheumatismus. 

Definitimi, — A   chronic   or   recurrent   subacute   diseaae   of   the  jotoH, 
leading  to  their  external  distortion  and  to  characteristic  atrophy,  eUu 
tion,  and  hypertrophy,  unconnected  with  disease  of  the  internal  orga 
and  not  leading  to  a  fatal  iasue. 

History. — This  remarkable  disease  appears  to  have  been  fim  fwcf- 
nised  by  Sydenham.  He  says  that  rheumatism,  when  free  from  feftr,  if 
often  called  arthritis  (♦.  e,  gout),  though  really  distinct  from  iU  He  gosi 
on  to  describe  the  chronic  course  of  the  disease,  with  ita  reim»kMtt>  cwl 
exacerbations,  and  concludes  his  description  as  follows :  — **  Potest  §m  «t 
apger  omni  membrorum  motu  ad  mortem  usque  privetur,  digitomm  ifti- 
cuHs  quasi  inversis,  et  protuberantlis,  ut  in  arthritide,  nodoais,  to  isltflk^ 
magis  quam  externa  digitorum  parte  se  prodentibus :  stomadio  vsMkt- 
minus  Taleat,  et  es^tera  sanus  vitam  tderet^''  *  The  affection  via  ign 
clearly  described  by  Heberden  in  1782  as  "  the  chronical  rbe 
which,  he  writes,  **  is  in  reality  a  very  different  distem^per  from  the  i 
fiTout^  and  from  the  acute  rheumatism,  and  ought  to  be  carsfally  dii^W 
guisbed  from  them  both.  Being  so  very  different  in  its  qrmptocD%  1st  wefl 
at  in  the  event,  it  would  be  useful  if  it  were  distinguiabed  bgr  a 
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Dame,  which  might  prevent  itft  being  confounded  with  other  disorders  bj 
being  called  a  *'  spurious  or  wzLodering  gout,"  or  a  *'  chronical  rheumatism; ' 
Haygarth  in  1805  wrote  as  fallows : — "  This  disease  has  hitherto  passed 
under  the  name  of  gout  or  rheumatism,  or  perhaps  has  been  most  com- 
monlv  called  rheumatic  gout*  But  as  several  advantages  would  result  from 
a  separation  of  this  disorder  from  others  with  which  it  has  been  confounded, 
I  have  ventured  to  call  it  the  nodosity  of  the  joints."  Cruveilhier  gave  the 
hrst  accurate  anatomical  account  of  osteo-arthritia  under  the  title  '  arthrite 
avec  usure  des  cartilages  articulaires."  Virchow  and  most  German  patho- 
logists caU  it  'arthritis  deformans/'  By  many  English  authors  it  is  still 
misnamed  *'  rheumatic  gout,"  by  Adams  in  his  beautifully  illustrated 
monograph,  and  by  other  eminent  Irish  surgeons,  R.  W.  Smith,  Colles^  and 
Wihnot,  "  chronic  rheumatic  arthritis/*  and  by  Garrod  "  rheumatoid  ar- 
thritis." It  is  also  supposed  to  correspond  to  the  "  poor  man's  gout," 
{arihriii$  pauptrum)  of  older  writers ;  but  true  gout  is  far  from  uncommon 
among  the  poorer  classes  of  this  country.  In  popular  language  this 
disease  is  generally  called  *  rheumatism,"  but  trften  *  rheumatic  gout," 
although  that  selfH^ontradictory  term  is  also  applied  aa  a  kind  of  euphemism 
tci  what  ought  to  be  called  gout — *o«^  phrate. 

Objection  may  be  made  to  all  the  above  names^  and  it  is  best 
Id  adopt  the  term  oste(h<irthritu,  which  is  used  in  the  '  Nomenclature  of 
DiaeMes  *  of  the  College  of  Physicians,  and  in  the  Registrar-Oeneral's 
reporta.  The  course  is  most  often  ''  chronic/'  but  sometimes  subacute, 
bence  it  is  better  not  to  use  the  adjective  as  a  constant  epithet,  Arthritin 
dtformanB  is  a  distinctive  and  expressive  name;  but  rheumatic  arthritis 
ia  ambiguous,  and  rheumatic  gout  misleading. 

Fathofftyy, — There  are  still  some  pathologists  who  maintain  that  all 
articular  diseases,   including   rheumatic   fever,   are  closely  related  to  one 
aivother,  and  in  common  depend  upon  what  is  termed  an  arthritic  diaih€$i9^  \ 
This  view  is  held  by  many  French  writers,  and  in  this  country  by  Mr 
Hutchinson,  who  thinks  that  he  can  identify  an  '*  arthritic  "  iritis,  and  even  i 
an  "  arthritic  "  pneumonia. 

It  is  true  that  the  lesions  of  oharacteristic  gout  and  those  which  belong 
ta  arthritis  deformaiis  are  sometimes  found  in  different  joints  of  the  same 
patient,  or  even  in  the  same  joint :  and,  apart  from  mere  coincidence^ 
eburnation  and  *  lipping "  probably  follow  repeated  gouty  arthritis  and 
repeated  subacute  rheumatism.  Between  1874  and  1879  Dr  Fagge  re- 
corded four  examples  of  this  association  in  the  autopsies  at  Guy's  Hospital. 
Three  of  the  patients  were  men,  one  aged  thirty-six,  who  said  he  had 
rheumatic  fever  at  the  age  of  twelve,  and  at  last  died  of  mitral  stenosis* 
In  eiich  case  the  great  toe^joints  contained  hi  urate  of  soda,  showing  that 
ginit  had  been  present,  while  the  lesions  indicative  of  arthritis  deformans 
were  found  in  the  knees  or  in  the  hip-joints.  In  one  of  three  cases 
tbe  left  knee  showed  both  kinds  of  change,  the  right  that  of  arthritis 
deformana  alone,  and  the  two  great  toes  that  of  gout  alone.  In  a  fifth 
and  Ul£6ir  instance  the  present  writer  observed  the  edges  of  the  patella 
thiAmmdy  and  other  signs  of  oste omarthritis  present,  together  with  patches 
of  orate  ol  soda  in  the  cartilage. 

In  the  great  majority  of  cases  true  rheumatism  leaves  no  deformity 
bthind ;  and  this  is  a  most  remarkable  and  distinctive  point  in  its  natural 
hittory ;  but  that  the  synovitis  of  rheumatism,  when  unusually  protracted. 
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or  when  frequently  repeated,  shotil4  produce  no  structural  chacige  would 
be  improbable. 

The  eame  results  are  produced  more  frequently  by  gonorrboeAl  ajiiaTitii» 
as  we  aliouid  expect^  sinee  here,  aa  in  gout,  there  ia  a  far  more  p»efmifteiit 
arthritis  than  iu  trtie  rheumatism. 

They  may  also  follow  traumatic  synovitis,  or  even  hard  usage  of  jouiU 
without  actual  "  inriammation "  being  set  up.  Thus  when  maktnir  tht 
Catalogue  of  the  Museum  of  Comparntive  Anatomy  at  Guy'a  HueptUii,  Uie 
writer  described  a  considerable  number  of  specimens  of  ostet*  in 

the  lower  animals,  particularly  in  the  carpus  or  tarsus  and  pi  '>f 

horses,  which  are  probably  due  to  frequently  repeated  small   cont 'r-    : 

Hence  if  we  define  osteo-arthritis  by  the  peculiar  anatomical  c«  ■ 
of  the  joints  to  be  presently  described,  w*e  must  admit  that  this  cc 
may  be  the  consequence  of  rheumatic,  gonorrhceal.   gouty,   or 
arthritis,  if  prolonged  or  repeated.     It  is,  on  the  other  hand,  n- 
by  the  more  acute  and  destructive  arthritis  of  tubercle,  sjrpbUitt,  CMt^o- 
myelitis,  or  pysemia. 

Nevertheless  it  remains  true  that  in  the  great  majority  i>f  i3ij*es  tim 
characteristic  multiple  articular  lesion  does  not  follow  either  rbrumatiMn 
or  gout,  or  any  other  form  of  articular  intlanimation,^that,  in  fact,  such  » 
sequence  is  exceptional  and  rare.  On  the  contrary,  it  far  more  oft«a  ai»* 
pears  independently.  Sometimes  it  may  be  tmeed  to  specially  hard  UJ^e  of 
the  atfected  joints  ;  more  frequently  it  depends  upon  the  ordinary  wear  and 
tear  of  laborious  work  during  many  years  ;  but  often  it  appears  in  youngs 
subjects,  who  have  never  worked  hard,  and  have  never  suffered  from  wssf 
kind  of  arthritis. 

Moreover  the  primary  or  idiopathic  anatomical  change  in  the  jointi  vt 
associated  with  a  definite  and  constant  pathological  proceM«  aod  vitli 
characteristic  clinical  symptoms.  It  has  its  own  course*  progltoaii,  and 
treatment,  and  therefore  is,  on  every  ground,  practical  and  theoreticsl. 
entitled  to  be  considered  aa  an  independent  ''  disease/' 

Anatomy. — ^The  process  of  arthritis  deformans  is  often  iimutMi  nr  nr 
to  a  amall  area  of  one  of  the  cartilages  of  a  joint.  Sometimes  (as  in  iieveral 
epecimens  exhibited  to  the  Pathological  Society  by  Mr  Hutchinson  in  I^Tl) 
it  begins  round  the  margin,  and  spreads  irregtilarly  inwards ;  more  often  it 
starts  in  the  middle  of  the  articular  surface. 

The  cartilage  hrst  becomes  soft  and  velvet4ike  in  apptiarajice ;  after 
wards  it  softens  and  gradually  disappears,  so  that  a  depreoBion  ia  fonnei* 
reaching  down  to  the  bone.  Histologically  the  change  conaista  in  a  pfO- 
liferatiou  of  the  cartilage  cells,  so  that  each  becomes  replai^ed  by  frooi 
eight  to  twenty  corpuscles  ;  the  matrix  at  the  same  time  splits  into  fib 
vertically  to  the  articular  surface.  Presently  the  enlarged  alveoli  nif 
into  the  cavity  of  the  joint :  the  tibres  then  remain  for  a  time  aa  ibiSI? 
projections,  until  ultimately  they  too  disappear.  There  ia  at  no  lioit  tmi 
ulceration^  r.  e.  no  suppuration  and  no  formation  of  granulationm. 

The  denuded  bone  is  said  occasionally  to  exhibit  an  open  eKoodbui 
tissue,  but  as  a  rule  it  is  converted  into  a  very  hard,  compact  sobttaiiot 
i.e.  undergoes  rhurnQtion,  When,  after  the  removal  of  the  whole  at  tbe 
articular  cartilages,  the  oaseous  surfacea  everywhere  come  into  direct 
apposition,  they  become  scored  and  6uted  with  parallel  grooves  and  ridM 
corresponding  with  some  particular  lioe  of  movement.     The  texture  of  tbt 
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cent  part  of  the  bone  becomes  filled  with  oilnirops,  and  so  gradually 
absorbed.  Thus  the  neck  of  a  femur  may  be  gradually  shortened  until 
what  represents  the  head  lies  in  a  hollow  between  the  two  trochanters. 

Intra-articular  fibro-cartilages,  as  in  the  temporo-maiillary  joints,  resist 
the  disease  no  better  than  the  cartilages  which  cover  bones.  So  al^o  the 
ligamentum  teres  in  the  hip*  and  in  the  shoulder  the  long  head  of  the 
biceps,  both  disappear. 

Hypertrophic  changes  are  associated  with  this  atrophic  process  from 

early  period.     From  the  edges  of  the  articular  cartilages  there  arise  a 

ies  of  outgrowths — "  ecchondroses,"— which  form  a  raised  lip  or  border. 
These  gradually  increase  in  size,  and  lime  salts  are  deposited  in  them, 
tmtil  they  become  converted  into  bony  growths  {mteophytts),  which  not 
infrequently  grow  into  the  capsular  ligament,  and  unite  to  fonn  a  complete 
osseous  shell  around  the  joint.  In  like  manner  outgrowths  from  the  edtres 
of  the  bodies  of  the  vertebne  often  cohere  together,  so  as  to  form  bony 
apUnts,  immoveably  fixing  a  large  part  of  the  spinul  column. 

The  synovial  membrane  of  the  affected  joints  is  more  or  less  thickened. 
The  folds,  which  project  into  the  articular  cavity,  are  enlarged  and  vas- 
cular ;  they  often  form  long  villous  processes*  with  nimieroua  bodies  like 
melon-seeds  hanging  from  them  :  these  bodies  mfty  ossify,  become  detached. 
and  lie  as  **  loose  cartilages  '*  in  the  joint.  They  cause  fresh  accession  of 
pain,  and  are  named  M&itaer  by  the  Germans,  from  their  slipping  away 
from  the  touch, 

A  modification  of  the  bony  outgrowth  of  arthritis  deformans  was  long 
ago  described  by  Heberden  under  the  name  of  digitorum  nodi,  which,  as 
lie  says,  consist  of  little  hard  knobs,  about  the  size  of  a  small  yiea,  situated 
near  the  joint  of  a  finger ;  they  have  no  connection  with  gout,  con- 
tinue for  life,  are  hardly  ever  attended  with  pain,  and  are  rather  unsightly 
than  inconvenient  (*  Comment./  cap.  28).  In  Sir  Dyoe  Duckworth's  treatise 
cm  gout,  and  in  that  of  Dr.  Archibald  Garrod  on  rheumatism,  the  relation  of 
the«e  nodi  digitorum  to  gout  is  discussed.  They  are  certainly  not  tophi. 
but  exostoses,  and  in  the  writers  belief  are  neither  rheumatic  nor  gouty,  but 
ofteo-arthritic. 

The  changes  of  osteo-arthritis  are  attended   with   a  gradual   loss   of 

obility,  until  at  length  the  joints  become  completely  fixed  by  the  bony 

^Unt«    around.     When,    however,    these    are    removed    after   deatb.    the 

articular  surfaces  are  found  perfectly  free  and  smooth  :  occasionally  fibrous 

ankjloois  is  established,  but  neither  bony  union  nor  suppuration  occurs. 

At  an  advanced  stage  of  arthritis  deformans  the  deformity  produced  is 
^sbaracteristic.  Most  of  the  joints  are  fixed  in  a  bent  position,  but  the 
wrists  are  extended.  The  fingers  He  at  an  fmgle  with  the  rest  of  the 
hand,  and  are  deflected  to  the  ulnar  side,  so  that  the  knuckle  of  the  fore- 
finger projecta.  Some  of  the  phalangeal  joints  are  usually  over-extended, 
90  aa  to  be  concave  on  the  dorsal  aspect,  as  was  noted  by  Sydenhain. 
The  fingers  and  hand  generally  are  deformed  in  a  regular  manner,  and 
the  two  hands  correepond — a  striking  contrast  to  the  irregular,  unsym- 
xnetrical  distortion  of  gout. 

The  degree  of  enlargement  of  the  affected  jointe  is  very  variable.  Some- 
times ea^  articulation  is  swollen  into  a  smooth,  uniform;  bulbous 
tuniour ;  sometimes  the  ends  of  the  bones  look  nearly  of  normal  size.  The 
elbows  and  knees  are  usually  the  most  enlarged,  and  are,  next  to  the  hands, 
the  most  obviously  deformed. 
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Distribution. — The  fingers  and  wristB  are  commonly  fint  attacked  (in....^ 
about  two  tkirdB  of  the  writer's  caseB),  then  the  knees.     The  hip  may  bc^^ 
affected  alone,  but  only  in  the  later  periodlB  of  life  (morbu$  coxa  9enUi$},^„^ 
Next  to  the  hands  and  knees,  the  elbows  and  shoulders  are  meet 
affected,  the  ankles  less  frequently,  and  the  toes  very  seldom.    The 
tebrse    are   often    foimd   united    by  osteo-arthritis    after   death,  and  th^ 
is  one  cause  of  the  stooping  back  and  stiff  neck  of  old  people  in  th:::::;;^^ 
workhouse.     Adams  figures  the  disease  in  the  tempcMro-maxillaiy  artico^^^ 
tion,  and  also  in  the  sternal  and  acromial  joints  of  the  clayide.     Th^s^^^ 
I  joints,  the  reader  will  remember,  may  be  affected  in  goncHrhoeal  synoTit^^^ 
I  whereas  they  almost  always  escape  in  rheumatism  or  in  gout.     Even  t;^^ 
I  joints  of  the  auditory  ossicles  and  of  the  ossified  laryngeal  cartilages  in  o7</ 
age  may  be  the  seat  of  this  wide-spread  disease. 

Symptoms. — Usually  the  disease  causes  more  or  less  local  pain  from  tlie 
beginning,  but  occasionally  its  early  stages  are  free  from  suffering.    Thii 
fact  is  well  illustrated  by  one  of  Mr  Hutchinson's  cases  in  the  '  Pathologictl 
Transactions.'     A  man  aged  forty-one  had  his  thigh  amputated  for  diaesas 
of  the  knee,  and  it  was  not  known  that  any  other  joints  were  affected ;  but 
\  the  cartilage  waa  found  eroded  in  every  articulation  of  the  foot  except  the 
distal  joints  of  three  toes.     As  the  same  writer  remarks,   one  may  Ire- 
'•  quently  detect  a  projecting  lip  round  the  articular  cartilage  of  the  kywer 
end  of  the  femur  in  those  who  are  not  aware  that  the  knee  has  suffered. 
He  admits,  however,  that  practice  is  required  to  prevent  ooe  mistaking 
for  a  morbid  *'  lip  "  a  ridge  which  exista  at  the  same  spot  in  many  healthy 
persons. 

Dr  Spender,  of  Bath  ('  Brit.  Med.  Joum.,'  1888,  vol.  i,  p.  781),  who  has 
seen  large  numbers  of  patients  in  the  eaiiy  as  well  aa  in  the  chronic  stages 
of  osteo-arthritis,  believes  that  it  is  scMnetimes  marked  at  or  even  before  its 
development  in  the  joints  by  cold  hands  and  feet,  with  a  rapid  and  incom- 
pressible pulse  (90  to  110  or  120)  but  with  no  rise  of  temperature.     He  has 
also  noticed  as  an  early  symptom  pigmentation  of  the  skin,  particularly  on 
I  the  forehead  and  face,  and  on  the  fingers,  and  afterwarda  maculae  over  the 
legs  and  freckles  on  the  face.     A  constant  dampness  of  the  hands,  feet, 
:  and  trunk  from  perspiration,  and  liability  to  fits  of  neuralgia  in  the  affected 
'limbs   are   other   early   syinptoms   which   Dr   Spender   has   observed.     In 
'  chronic  cases  the  writer  can  confirm  the  very  constant  presence  of  sweating 
'  and  the  cold  limbs ;  but  pigmentation  he  so  rarely  sees  that  it  might  pass 
for  an  accident. 

It  is  probable  that  when  a  patient  begins  to  complain  oi  pain  and 
stiffness  in  one  or  more  of  his  joints,  the  disease  has  long  been  present. 
The  pain  is  not  generally  constant ;  it  ''  comes  and  goes,"  sometimes  with- 
out obvious  cause,  sometimes  in  apparent  relation  to  changes  of  the 
weather.  In  certain  cases  it  has  a  shooting  character,  so  as  to  resemble 
neuralgia.  With  many  patients  it  is  worse  when  the  limbs  are  warm,  in 
others  when  they  are  cold  ;  in  some  by  night,  in  others  by  day.  It  is  very 
apt  to  be  brought  on  by  the  use  of  the  part ;  in  the  hip,  for  ezample»  l^ 
walking  even  a  short  distance ;  in  the  shoulder,  by  canying  anything,  and 
is  worst  in  the  hand.  The  stiffness,  however,  is  usually  more  noticeable 
after  rest,  when  the  patient  first  attempts  to  get  out  of  bed  in  the 
morning. 
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A  teiuie  of  weakness  and  of  diBtressing  fatigue  and  impotence  maj  be  as 
iBArkad  a  symptom  as  pain;  and  there  is  often  far  more  wasting  of  the 
umiudes  than  seems  to  be  accounted  for  by  mere  disuse  of  the  limbs ;  the 
l^y^mtay  and  the  hjpothenar  eminences,  for  example,  may  be  so  hollowed 
tbat  the  case  looks  like  one  of  progressive  muscular  atrophy,  and  the  inter- 
i^^Ntal  spaoes  are  deepened.* 

Another  charaoteristio  symptom,  which  oomes  on  in  the  progress  of  the  r 
Jjieaso,  is  creaking  or  grating,  which  accompanies  the  movements  of  the  1 
nJIected  joints ;  it  can  be  plainly  felt  or  even  heard  by  the  patient,  and  is  i 
^maij  recognised  by  grasping  the  joint  with  one's  two  hands  while  it  is 
mtawlj  bent  and  straightened. 

Oooaaionally  osteo-arthritis  sets  in  from  the  first  with  well-marked 
■jmptoms ;  it  produces  swelling,  heat,  and  perhaps  redness  of  the  affected 
joints,  and  is  attended  with  more  or  less  pyrexia;  so  that  Sir  Alfred 
Gtnod  described  an  acute  variety  of  the  disease,  which  closely  resembles 
ordinaiy  acute  rheumatism,  differing  in  the  greater  length  of  the  paroxysm, 
in  the  absence  of  profuse  sweating,  and  in  its  having  no  tendency  to  attack 
tbe  heart. t  Mr  Hutchinson  has  sometimes  seen  it  give  rise  to  paroxysms 
almost  like  those  of  gout.  In  one  of  the  writer's  cases  this  occurred,  and 
in  one  of  Dr  Ord's  the  temperature  one  evening  rose  to  102-8°.  These  cases, 
krwever,  are  quite  exceptional,  and  the  disease  is  in  most  persons  insidious 
and  gradual  from  the  first. 

There  is  no  doubt  that  osteo-arthritis  is  often  attended  with  effusion 
of  fluid  into  the  affected  joints,  and  that  the  designation  of  arthritis  sicca  is 
uuppropriate.  Many  cases  of  so-called  hydrops  articuli  really  belong  to 
this  disease. 

In  rare  cases  haemorrhage  takes  place  into  the  affected  joints.  Thus 
is  1676  Dr  Goodhart,  in  examining  the  body  of  a  man  aged  fifty,  who 
had  been  admitted  for  arthritis  deformans,  but  had  died  of  hernia,  found 
that  each  ankle  contained  several  drachms  of  liquid  blood,  and  that  there 
wu  also  blood  in  both  knees,  with  swollen  synovial  membrane  and  vas- 
enlar  (edematous  fringes;  all  these  joints,  as  well  as  the  hips,  showed 
the  characteristic  changes  of  arthritis  deformans,  t 

Betide  the  accumulation  of  serum  in  the  affected  joints,  we  often  see  \ 
the  accessory  bursae  and  synovial  sheaths  swollen  in  like  manner,  and 
tlie^  add  to  the  deformity  of  the  joint. 

The  atrophy  of  the  muscles  is  more  than  can  be  explained  by  want  of 

*  "  The  chronical  ipedes  of  rheumatism  equally  partakes  of  the  palsy,  for  there  is 
•Hriji  a  trembling,  weakneti  and  numbness  left  for  some  time  in  the  limb  affected,  and  the 
w  ku  at  laat  in  many  been  wholly  taken  away  "  (Heberden, '  Comment./  cap.  79). 

t  Tronsieau  states  that  in  four  out  of  nine  autopsies  of  "  nodular  rheumatism  "  made 
4  the  Saltp^tri^re  by  Comil,  pericarditis  was  present.  It  is,  however,  incredible  that  this 
■Meooneeted  with  a  diaease  which  rarely,  if  ever,  produces  cardiac  lesions;  and  on  looking 
iilo  the  caaea  it  is  at  least  probable  that  chronic  cirrhosis  of  the  kidneys  was  the  real  cause 
rf  the  pericarditis  which  ended  tome  of  theae  long-standing  cases  of  (?  gouty)  arthritis. 

{  Amoog  the  less  common  symptoms  of  artluritis  deformans  is  the  presence  of  fibrons 
iMm  at  a  diatance  from  jointa, — as,  for  instance,  among  the  muscles  of  the  arms  or  fore- 
vm.  I  ooce  saw  an  old  lady,ag^  seventy-one,  who  for  abont  three  months  had  complained 
of  ft  euiooa  affectioii  of  the  tongne  and  cheeks,  which  perhaps  belonged  to  this  disease, 
inMaeh  as  she  also  had  hydrarthrosis  of  each  shonlder-joint,  and  a  less  marked  affection 
rf  bcr  knaea.    The  tongne  was  uniformly  enlarged,  and  had  a  peculiar  firm,  fleshy  consist- 

2.  wHhont  being  at  all  indurated ;  its  surface  was  rather  smoother  than  natural.  At 
eoiikx  of  the  month  there  waa  a  button-like  mass,  which  extended  oatwarda  for  some 
teaee  into  the  anbetance  of  the  cheek,  and  on  which  the  mucons  membrane  adhered  more 
cMy  than  daewhere  to  the  sabjacent  tissues.— C.  H.  F. 
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uie.     In  one  caae  recorded  by  Dr  Spender  it  affected  the  Bound  a&  well 
as  the  osteo^arthritic  arm.     It  probably  depends  on  peripheral  ne 

Age  and  se^ic. — Osteo-arthritiB  is  decidedly  more  common  in  women  ihm 
in  men.  Of  Haygarth's  34  cases  all  but  one  were  in  women.  Of  15  well- 
marked  cases  which  have  come  under  the  writers  personal  obBerration,  48 
occurred  in  women  and  27  in  men.  Of  Adams'  21  patients,  16  were  mra 
and  only  5  women,  but  many  of  the  former  were  caaea  affeoUng  the 
alone.  Among  500  private  cases  of  Sir  Alfred  Garrod  thei^  w&m  4l| 
women  and  only  89  in  men  (*  Med.-Chir.  Pnx-./  Nov.,  1387 V 

This  disease  is  very  rare  in  children,  and  when  it  occura  has 
features  {v,  infra).     It   is  not  commonly  met  with  under  thirty.     Of  ^ 
75   cases   quoted   above»    3    occurred    before    the    patient    was    twenty^ 
years  old— one  in  a  girl  of  sixteen,  and  7  between  twenty  and  forty  a 
patients  were  above  seventy  years  old,  7  between  sixty  and  seventy, 
all  the  others  were  between  forty  and  sixty.     In  many  cases,  as  liayg 
remarked,  it  first  develops  itself  in  women  at  the  climacteric  fkeriod, 
it  has  been  supposed  to  depend  on  uterine  disturbances.     It  is,  howererj 
by  no  means  confined  to  any  one  period  of  life,     Garrod  says  that  lie 
seen  it  in   children   of   ten   or   twelve  years,    and   he   has   also  met 
instances  in  which  it  began  in  people  above  seventy  years  of  age. 

The  characters  of  arthritis  deformans  differ  somewhat  accordtog  to  1 
sex  and  age  of  the  patient,  so  that  two  types  of  the  disease  may 
recognised. 

One  begins  in  the  hands  and  feet,  and  auhsequently  spreads  to 
larger  joints ;  this  almost  always  occurs  in  women ;  it  also  belongs  to  I 
earlier  periods  of  life,   possibly   because  they  use  their  fingers  moft  ' 
needlework.     Men  are  more  liable  to  have  the  disease  in  one  hip  or  \ 
shoulder,  before  any  other  parts  are  affected,  and  this  variety  \» 
cially  frec|uent  at  an  advanced  period  of  life.     Moreover,  as  Mr  Hutchini 
remarks,  the  change  in  the  affected  joints  is  not  quite  the  same  atj 
ent  agea ;  under  middle  age  the  outgrowths  of  bone,  which  are  so  i 
a  feature  in  old  people,  are  rare,  and  if  pre«ent  they  are  usually  smill 


OgUo^rthritis  in  children. — As  above  stated,  the  youngest  patitat  ■ 

writer  had  until  lately  met  with  was  sixteen,  and  the  youngest 
by  Sir  Alfred  Garrod  was  ten.  But  in  1895  a  child  only  six  years  old  ' 
admitted  into  Maiy  Ward  with  marked  arthritis  deformans.  Kdi«<^ 
congenital  syphilis,  and  tuberculous  disease  could  all  be  excluded ;  tb^ 
heart  was  normal ;  the  disease  had  come  on  gradually,  and  there  bad  l>f(fl 
I  no  ophthalmia,  vaginitis,  or  other  suppuration.  It  was  therefore  ttof^ 
nised  aa  an  unusually  early  case  of  osteo-arthritis ;  but  the  reinaifcibi^ 
point  was  that  the  spleen  and  some  of  the  lymph-glands  wore 
While  the  child  was  in  the  ward,  a  late  clinical  clerk  of  the  writ 
Still,  was  going  round  with  him,  and  said  that  he  had  observed  mora  1 
one  similar  case  at  the  Hospital  for  Children  in  Great  Ormond  Stri^^ 
He  soon  afterwards  made  these  cases  the  subject  of  his  graduation  tbfw* 
at  Cambridge,  and  has  contributed  an  excellent  article  ot>  the  iuhjael  ^ 
All  butt's  'System  of  Medicine '  (vol.  iii,  p.  102).  He  distiiiguitliiia  llu** 
kinds  of  chronic  arthritis  in  children  : — true  chronic  '' rfaeymatkflQ  **  is 
ict  sense  of  the  word  ;  slightly  modified  osteo-arthritis  :  and  i 
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and  remarkable  c<»nbination  of  multiple  chronic  synovitiB,  with  enlarge- 
ment of  the  joints,  associated  with  hypertrophy  of  the  spleen  and  lym- 
pharia,  as  in  Hodgkin's  disease.  It  seems  to  be  equally  common  in  girls 
and  boys.  Ten  out  of  Dr  Still's  twelve  cases  were  under  six  years  old.  No 
cause  has  been  recognised.  The  joints  are  swollen  but  not  hard,  and  there 
is  no  great  effusion.  The  lesion  is  more  or  less  symmetrical,  and  may 
affect  any  joint,  but  usually  begins  in  the  knees,  wrists,  and  neck.  There 
is  never  suppuration  nor  bony  ankylosis.  The  muscles  become  wasted  and 
contracted,  but  do  not  show  the  reaction  of  degeneration.  The  lymph- 
glands  are  swollen  constantly,  and  the  spleen  usually.  The  heart  is  un- 
affected. There  is  marked  ans&mia,  diaphoresis,  and  sometimes  moderate 
exophthalmos.  Pyrexia  seems  to  be  always  present,  either  a  persistent 
but  moderate  rise  of  temperature,  or  occasional  fits  like  those  of  anaemia 
lymphatica  and  ansemia  idiopathica. 

The  joints,  in  two  cases  examined  anatomically,  showed  no  ebumation 
nor  even  fibrillation  of  cartilage,  and  no  bony  outgrowths.  No  treatment 
is  known  to  be  of  use.  Probably  the  cases  described  by  Chauffard  and 
Raymond  belong  to  this  category. 

JStiology, — Osteo-arthritis  is  the  disease  commonly  called  "  duronic 
rheumatism,"  which  cripples  the  joints  of  old  men  in  the  country  who  have 
been  exposed  to  wet  and  cold  during  a  lifetime  of  hard  work,  and  often 
scanty  food.  These  patients  have  never  suffered  from  true  rheumatism  ; 
the  heart  is  unaffected  (unless  from  chronic  atheroma),  and  they  live  to 
an  advanced  age ;  but  they  suffer  much  from  these  crazy  joints,  and  not 
infrequently  are  bedridden  from  the  same  cause  during  the  last  years  of 
their  lives. 

This  ''  chronical  rheumatism  "  is  much  affected  by  the  weather,  usually 
worse  on  damp  and  better  on  dry  and  warm  days,  sometimes  worst  with  an 
east  wind.  The  patient  feels  the  changes  of  the  barometer,  and  suffers 
least  in  the  settled  summer  season. 

"  The  hollow  winds  bet^in  to  blow. 
The  clouds  look  black,  the  glass  is  low. 
Hark  how  the  chairs  and  tables  crack  ! 
Old  Betty's  joints  «re  on  the  rack." 

Sign*  of  Bain,  a  Poem  by  Edwabd  Jbknbb. 

The  aetiology  of  arthritis  deformans  seems  to  differ  altogether  from  that 
of  gout  or  true  rheumatism.  Sir  Alfred  Garrod  was  unable,  after  looking 
over  a  large  number  of  cases,  to  find  much  evidence  of  its  being  trans- 
mitted by  inheritance;  one  member  of  a  large  family  not  infrequently 
suffers  severely  from  it,  while  the  rest  remain  free.  Again,  it  is  not  pro- 
duced by  indulgence  in  rich  food  or  in  alcoholic  stimulants.  On  the  con- 
trary, it  is  apt  to  occur  in  weakly,  ill-fed  women,  who  are  exhausted  by  » 
repeated  child-bearing,  by  menorrhagia  or  prolonged  lactation,  by  grief  I 
or  mental  anxiety. 

Dr  Ord,  in  the  '  Transactions  of  the  Clinical  Society '  for  1877,  has 
brought  out  the  relation  of  osteo-arthritis  to  dysmenorrhoea  and  "  ovario- 
uterine  provocation,"  which  the  late  Dr  Fuller  had  insisted  upon.  In  one 
of  his  patients  it  was  regularly  developed  paroxysmally  just  before,  through- 
out, and  for  a  short  time  after  each  menstrual  period,  and  imderwent  no 
less  regular  remissions  in  the  intervals.     He  noticed  three  cases  in  which 
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"  certain  damp  oountries  it  is  so  common  as  to  be  almost  endemic.''  Signs  ' 
of  osteo-arthritis  were*  detected  by  Delle  Chiaje  in  bones  taken  from 
Pompeii,  and  hj  Lebert  in  skeletons  from  the  catacombs  of  Paris,  so  that 
the  disease  is  clearly  not  of  modem  origin,  although  it  has  only  been 
distinguished  of  late  years.  For  an  account  by  Dr  Noiman  Moore  of  a 
specimen  from  a  Roman  tomb,  see  '  Path.  Trans.,'  1883. 

There  is  no  question  that  arthritis  deformans  is  more  common  in 
Ireland  than  in  England  or  Scotland,  or  that  it  is  more  frequent  among 
agricultural  labourers  than  in  towns.  Adams  found  specimens  more 
numerous  in  Holland  than  anywhere  else  except  Dublin. 

Diagnosis. — ^The  distinction  of  osteo-arthritis  from  other  affections  of 
the  joints  rests  upon  recognition  of  the  characters  above  given.  Its  gradual 
onset,  the  absence  of  pjrrexia  and  febrile  urine,  the  freedom  of  the  heart 
from  attack,  and  the  age  of  the  patient  sufficiently  distinguish  it  from  true. 
riieumatism.  From  so-called  chronic  rheumatism  it  cannot  be  distinguished,  | 
if  we  use  that  term  as  Sydenham  and  Heberden  did  (p.  518),  and  as  many 
patients  and  surgeons  use  it  now;  but  from  all  other  chronic  affections 
of  the  joints  it  is  distinguished  by  its  characteristic  deformities.  The 
distribution  of  the  lesions  and  the  whole  clinical  fades  of  the  disease  sepa- 
rate it  from  gout;  while  the  age  if  not  the  sex  of  the  patient,  and  its 
gradual  and  insidious  approach,  render  it  imlikely  to  be  confounded  with 
gonorrhosal  synovitis. 

In  its  early  stages  the  rapid  pulse,  cold  sweating  hands,  and  pigmenta- 
tion of  the  skin  observed  by  Dr  Spender  are  of  help  in  recognising  the  true 
nature  of  slight  articular  pains.  In  later  cases  we  are  helped  by  the  sym- 
metrical deformity,  the  implication  of  the  fingers,  of  one  hip,  or  of  the 
mandibular  joints  and  by  the  freedom  of  the  toes. 

Prognosis. — ^The  tendency  of  osteo-arthritis  is  to  grow  inveterate.  The 
patient  often  becomes  completely  ciippled,  unable  to  dress  or  to  undress,  to 
cany  food  to  the  mouth,  or  to  hold  a  pen  in  his  hand. 

Nevertheless  the  prognosis  is  not  always  imfavourable.  Dr  Fagge 
knew  the  case  of  an  old  gentleman  who,  when  he  must  have  been  nearly 
seventy,  was  unable  during  one  winter  to  move  the  right  shoulder,  so  that 
^  had  to  be  shaved  by  his  servant ;  but  during  the  following  summer  he 
l^ocame  free  from  the  complaint,  and  it  never  returned.  Dr  Ord  speaks 
^  more  than  one  of  his  patients  having  regained  a  fair  state  of  health 
^hen  menstruation  became  normal ;  but  he  does  not  say  that  the  enlarged 
Joints  returned  to  their  natiural  size. 

The  disease  seems  to  have  no  tendency  to  shorten  life,  its  duration 
**tim  first  to  last  being  perhaps  ten,  twenty,  or  even  thirty  years ;  and  death, 
^lieii  it  arrives,  is  attributable  to  some  intercurrent  affection.  Haygarth's 
^^  patient  lived  to  be  ninety-three. 

In  ten  years  at  Guy's  Hospital  (1875  to  1884)  nine  patients  died  with 
<%teo-arthritis,  and  none  of  them  from  it.  The  yoimgest  was  fifty  and  the 
^^Idest  seventy-four;  five  were  men  and  five  women.  Two  died  of  strangu- 
Uted  hernia,  three  of  cancer  (one  of  whom  showed  signs  of  gout  and  of  old 
tobereolar  phthisis),  one  of  cerebral  haemorrhage,  and  three  of  chronic 
interstitial  nephritis. 

Treaimeni. — ^The  medicines  most  serviceable  in  arthritis  deformans  are 
arsenic,  guaiacum,  and  cod-liver  oil.     Trousseau,  following  Las^gue,  recom- 
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'  mended  the  tincture  of  iodine  in  doses  of  v\x  up  to  xzx.  Iodide  of  potas. 
sium  is  often  prescribed,  and  is  most  likely  to  be  useful  when  wanmii 
augments  the  pain ;  but  even  then  it  often  fails.  Garrod  speaks  highly  of 
the  sjr.  ferri  iodidi.  Ringer  says  that  actsea  (cimicifuga)  racemosa  im 
yielded  him  satisfactory  results,  and  that  it  is  most  useful  when  the  pain  U 
worse  at  night,  and  when  the  disease  is  traceable  to  uterine  derangement. 

The  writer  has  found  arsenic  the  most  efficient  drug  in  this  diteue, 
given  in  full  doses,  and  continued  for  a  long  time ;  though,  no  doubt  caaei 
occur  in  which  it  is  useless.  Patients  have  told  him  that  as  soon  as  tbeir 
eyes  begin  to  itch,  they  know  the  pains  and  stiffness  will  be  relieved.  If 
arsenic  does  not  suit  the  patient  or  the  disease,  steel  or  bark  is  the  beit 
substitute.  Guaiacum  is  indicated  when  the  pains  are  better  at  night  and 
worse  in  the  cold,  but  it  is  less  often  useful  than  in  gout  and  in  myalgia. 
Cod-liver  (which  indeed  was  first  introduced  by  Laycock  for  "chronio 
rheumatism '')  is  most  valuable  in  checking  the  progress  of  osteo-arthhtia. 
A  generous  diet,  with  porter  or  wine,  is  a  great  help  to  treatment,  axui 
there  is  no  reason  to  prohibit  meat ;  but  fatty  food  is  the  most  desirable. 
When  the  pain  is  severe,  there  is  no  objection  to  the  administration  of 
opium  in  doses  sufficient  to  subdue  it.  Belladonna  and  chlorofomi  lini- 
ment is  often  useful,  but  if  there  is  much  synovial  effusion,  a  blister  is  the 
best  remedy. 

Hot  douches  of  water  or  of  steam,  hot  sand  poured  over  the  joints 
affected,  hot  baths,  and  counter-irritation  are  all  valuable.  The  applica- 
tion of  hot  air  has,  on  the  whole,  disappointed  expectations.  Wannth 
and  flannel  and  powdered  sulphur  do  good,  cold  and  damp  are  harmfoL 
Passive  movement  is  necessary,  and  after  the  hot  bath  or  douche  the 
joints  should  be  well  shampooed.  Moreover  the  patient  should  be  en- 
couraged to  persevere  in  exercising  the  affected  joints,  to  knit,  to  pUy  the 
piano,  or  to  make  any  other  exertion  of  the  fingers.  Splints  are  decidedly 
harmful,  for  in  this  case  rest  is  not  indicated  by  pain. 

Drinking  alkaline  waters  probably  does  harm ;  but  the  chalybeate 
springs  of  Tunbridge  Wells  or  Schwalbach  may  sometimes  be  useful  T% 
warm  baths  of  Bath  and  Buxton,  with  hot  douches  and  shampooing,  a^ 
means  of  relief  in  some  cases ;  but  in  others  warm  baths,  whether  at  hoDC 
or  abroad,  seem  decidedly  to  aggravate  the  condition. 

Lastly,  removal  from  Ireland,  and  if  possible  from  England,  to  a  warn 
dry,  and  equable  climate  is  invaluable.  Perhaps  most  oases  might  thus  b 
cured  if  the  treatment  could  be  early  adopted. 

Charcot's  Joint  Diseasb.* — It  is  to  the  acumen  of  Professor  Charco 
that  we  owe  the  recognition  in  1868  of  a  remarkable  chronic  affection  c 
the  joints  which  is  liable  to  occur  in  the  earlier  stage  of  tabes  (locomoto 
ataxia).  It  is  Sometimes  abrupt  in  its  origin,  but  chronic  in  its  course  an 
remarkably  wanting  in  local  signs  of  inflammation.  It  was  first  describe 
by  Charcot  in  1853  as  a  variety  of  osteo>arthritis,  under  the  title  **  rhumi 
tisme  noueux  d'origine  nerveuse." 

The  joint  affected,  after  a  period  of  swelling  probably  produced  b 
intra-capsular  effusion,  gradually  becomes  completely  disorganised.  Th 
synovial  membrane  and  cartilage  disappear,  and  the  bone  undergw 
extreme    atrophy.      But    the    whole    shaft    becomes    porous    and    brittl< 

*  SynonytM. — Artbropathie  ataxiqne — Maladie  de  Charcot — Arthritit  tabidomm  atr 
-p/j/ca — Chronic  atrophic  aTtV\nti»  —  Mto^Wc  wV\anW%  ol  \ti\M». 
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the  enios,  as  in  ordinaiy  osteo-artnritis.  In  the  knee,  which  is 
m  affected,  the  tuberculosis  of  the  tibia  and  the  condyles  of  the 
*e  absorbed,  or,  wh^  the  hip  is  attacked,  its  entire  head  and 
Tith  this  there  is  little  or  no  hypertrophy.  At  last  the  ligaments 
laxed,  and  the  ends  of  the  bones  so  altered,  that  the  joint  swings 
rections  like  a  flail.  The  shoulder  and  elbow  are  also  liable  to 
»ut  not^  it  appears,  the  joints  of  the  fingers  or  of  the  vertebra, 
izzard  has  called  attention  to  the  frequency  of  the  gastric  attacks 
when  this  articular  lesion  is  present.  He  found  them  present 
mes  in  twenty-six  cases.  Perforating  ulcer  of  the  foot  has  also 
with  in  cases  of  tabes  along  with  Charcot's  disease  of  the  joints, 
ber  this  affection  is  a  variety  of  osteo-arthritis  deformans,  and 
ts  true  pathology,  are  still  disputed  points.  One  can,  however, 
ioubt  that  it  is  a  tropho-neuroeis  in  origin,  and  that  it  approaches 
iritis  rather  in  its  results  than  in  its  cause. 

i^iission  of  its  nature  by  Sir  James  Paget,  Mr  Hulke,  Mr  Hutchin- 
late  Mr  Morrant  Baker,  Sir  D.  Duckworth,  Mr  Lucas,  and  other 
Bts,  in  which  many  cases  were  recounted  and  specimens  shown, 
mnd  in  the  eighteenth  volume  of  the  '  Clinical  Society's  Transac- 
d  an  earlier  paper  by  Dr  Buzzard  (*  Path.  Trans.,'  vol.  xxxi,  pp. 
should  also  be  consulted.  A  good  case  was  published  by  Mr  Eeet- 
in.  Trans.,'  1882),  two  by  Dr  Charles  Atkin  in  the  Manchester 
Chronicle,'  April,  1886,  and  six  by  Dr  Sydney  Roberts  in  the 
hia  'Medical  News,'  February  14th,  1885.  In  a  well-marked  case 
the  knee  in  a  man  suffering  from  tabes  in  John  Ward  (1890-91), 
ained  of  rather  severe  pain.  This,  however,  is  not  usually  the 
fact,  nothing  is  more  curious  than  to  see  the  limb,  with  its  joints 
ad  distorted,  freely  handled  and  moved  in  all  directions, 
rmany  this  condition  has  attracted  little  attention.  The  account 
ilichhorst's  text-book  merely  reproduces  the  statements  of  Charcot 
apils.  Tabid  arthropathy  is  not  common  in  this  country,  although 
a  late  sequel  of  tabes,  which  might  only  be  foimd  in  sick  asylums 
bouse  infirmaries  ;  it  belongs  to  the  earlier  stages  of  the  disease. 
3ear8  to  be  not  at  all  uncommon  in  the  upper  extremity,  whereas 
the  arms  is  very  rare  compared  with  that  of  the  legs, 
hief  distinctions  between  Charcot's  arthropathy  and  osteo-arthritis  ' 
.bsence  of  pain,  the  rapidity  of  the  destructive  process,  and  the 
atrophy  over  hypertrophy. 

fections  of  the  joints  which  do  not  end  in  suppuration  or  pulpy  \ 
ion  tend  towards  the  same  result,  ebumation  and  deformity.  We 
I  that  chronic  gout  occasionally,  true  rheumatism  when  very  fre- 
"epeated,  recurrent  gonorrhoeal  synovitis,  and  chronic  traumatic 
together  with  the  mere  wear  and  tear  of  long-continued  labour, 
and  all  produce  an  anatomical  condition  of  joints,  with  thickened 
itrophied  cartilage,  which  is  indistinguishable  from  primary  osteo- 
Possibly  tabes  is  only  another  cause  of  a  similar  result.  If  so, 
self  an  important  pathological  discovery;  but  on  the  whole  the 
s  above  stated,  and  above  all  the  nervous  »tiology  of  Charcot's  dis- 
i  to  be  more  important  than  its  resemblances  to  osteo-arthritis. 


RICKETS 

AND  OTHER  GENERAL  DISEASES  AFFECTING 
THE  BONES 

Whence  multitudes  of  reverend  men  uid  critics 

Have  got  a  kind  of  intellectual  Rickets, 

And  by  the  immoderate  excess  of  study 

Have  found  the  sickly  head  to  outgrow  the  body. 

Samusl  BuTun. 

SiCKETS — History  and  nomenclature — Definition — Anatomy  of  the  raekHic  /Mi 
— of  the  thorax — pelvis — skull — craniotahes — Histology — The  spleen  m 
rickets — Symptoms  and  concomitant  disorders — course^  event  and  compticatim 
— Etiology:  age,  sex,  climate,  food — relation  to  tubercle  and  syphUis^' 
Pathology — Diagnosis  and  prognosis — Treatment,  preventive  and  cumiirL 

MoLLiTiES    OssiUM — Histoiy — jEiiology — Symptoms  and  event — Hiddofiei 
and  chemical  changes — Pathology — Diagnosis — Treatment 

Osteitis  deformans — Acromegaly — Hypertrophic  osteo-arthropathy. 

Synonyms, — Rachitis,  doubling  of  the  joints. — Fr.  RaidutiBme.— ^^erm 
Rachitis,  Englische  Erankheit.  The  vernacular  term  in.  French  is  ckattn 
(castrum),  and  in  German  doppelte  Glieder, 


History, — ^In  the  middle  of  the  seventeenth  century  the  famous 
mist  and  physician,  Francis  Glisson,  drew  attention  to  a  disease  aifectiig 
the  bones  of  children,  which  he  supposed  to  have  recently  sprung  up,  when 
it  was  first  observed,  in  the  counties  of  Devon  and  Somerset.     It  wis  tlm 
known  as  *'*  the  rickets,*'  * 

The  term  Rachitis  (or  Rhachitis)  was  proposed  by  Glisson  on  soommt 
of  its  similarity  in  sound,  although  in  his  work  on  this  disease  (the  second 
edition  is  dated  1650)  he  offers  his  readers  a  Greek  derivation,  on  tba 
ground  that  the  dorsal  spine  (pax^c)  is  one  of  the  first  parts  to  h 
attacked.  The  word  pa\(ric,  morbus  spinalis,  having  been  sugg^itad 
by  a  friend,  he  accepts  it  as  expressive  of  the  affection  of  the  spine,  as  dii' 
tinctive,  and  as  near  to  the  vernacular  term. 

He  says  that  ''  the  rickets  "  is  the  word  common  for  the  disease  in  ths 

*  This  word  has  been  derived  from  a  verb  in  use  in  Dorsetshire— "rocket"  (•!• 
breathe  laboriously)  ;  or  from  "rick"  (  —  elevation  or  bump,  as  "hayrick **);  or,  by  TVs» 
seau,  from  a  Norman  word — "  riquets,"  applied  to  deformed  persons,  itself  said  to  Vi 
derived  from  Alberiquet,  dim.  of  Alberic,  a  dwarf  in  Gothic  mythology  (aea  Kodi'a  pipv, 
'Arch.  f.  Oyn&kologie/  1885,  and  Virchow's  criticism  in  the  same  year,  'Arch.  f.  nik! 
vol.  cii).  But  the  true  derivation,  according  to  Skeat,  is  from  wrikinm*  to  **  wiesi,"  la 
twist  **  awry :"  whence  the  phrases  a  "  ricked  "  ankle  and  a  "  rickety  "  ebi^r. 

In  framing  a  Latin  word,  Glisson  bore  in  mind  the  following  exeellfliit  mlea:  **  (1)  V% 
nomen  morbi  notabilem  aliquam  ejus  conditionem  comprebenderet;  (2)  Ut  id  n^  c«d 
difttinctum  ab  aliorum  morborum  et  symptomatum  nominibna;  (8)  Ut  eaaet  satis  funtHmi 
pronanciatur  facile,  memorisa  quoqne  accomodatum,  non  nimia  kmgiini,  Bcqve  < 
oecompositom." 
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England,  in  London,  and  in  the  southern  and  midland  counties, 
t  in  the  north  it  is  hardly  known. 

k  thesis  hj  Whistler  (said  to  have  been  published  at  Lejden  in  1645) 
1  plaint  was  spoken  of  as  morbus  pucrilis  Anglorum^  and  probably 
:  foreign  writers  to  call  it  morbus  Anglicus.  It  was  hence  supposed 
\  spread  from  England  to  the  Continent;  but  there  is  little  doubt 
had  existed  among  children  from  time  immemcnrial  on  both  sides  of 
onnel,  and  at  the  present  day  it  is  as  common  in  Holland  and 
ly  as  in  England. 

Y  few  and  doubtful  allusions  to  the  disease  are  to  be  found  in  older 
but  there  is  an  antique  statue  of  ^sop,  figured  by  Stiebel  in  his 
aph  published  in  1863,  which,  he  says,  exhibits  the  characteristic 
ities  of  rickets.  A  cast  of  this  statue  from  the  Villa  Albani  at 
is  in  the  collection  of  antique  casts  in  the  South  Kensington 
tt  (No.  229).  It  represents  rather  the  effects  of  extreme  angular 
ire  of  the  spine  than  of  true  rickets.  Two  of  the  children  in 
's  frontispiece  have  cyphosis,  and  are  not  obviously  rachitic. 
Grant's  '  Observations  on  the  Bills  of  Mortality '  (1662)  it  is  noted 
the  rickets"  first  appeared  in  the  returns  for  London  in  the  year 
rhen  fourteen  deaths  were  ascribed  to  it.  In  1658  the  niunber  was 
r  the  disease  was  better  recognised),  and  in  1659  it  was  441. 

\niiion. — Rickets  is  not  merely  a  disease  of  the  bones.  It  is  like 
atism  and  Gout,  a  general,  or,  to  use  a  bad  term,  a  ''  constitu- 
'  disease.  But  just  as  gout  and  rheumatism  find  their  most  obvious 
ion  in  the  joints,  so  does  rickets  in  the  bones, 
nay  be  defined  as  a  disease  attending  the  period  of  development  in 
•lier  stages  of  childhood,  affecting  the  whole  body,  but  particularly 
[fled  by  its  effect  on  the  growth  of  the  bones,  leading  to  enlargement 
ends  of  the  long  bones  and  deformity  of  the  chest,  pelvis,  spine, 
md  limbs.  In  its  extreme  form  it  affects  the  whole  skeleton  of  the 
but  it  often  begins  in  some  particular  region,  and  it  may  remain 
i  to  the  chest,  or  to  the  head,  or  to  some  of  the  limbs,  at  least  so  far 
more  obvious  manifestations  are  concerned.  But  it  is  far  from 
confined  to  the  skeleton.  Its  symptoms,  as  we  shall  presently  see, 
to  the  organs  of  nutrition  and  secretion.  It  is  a  cachexia^  pro- 
df  dietetic  origin,  and  certainly  not  contagious  or  specific.  It  runs 
nic  course,  and  usually  ends  in  recovery.  For  some  reason  the 
lar  form  of  malnutrition  which  shows  itself  in  rickets  can  only  be 
ed  at  a  certain  age. 
hologically  we  may  perhaps  compare  it  best  with  scurvy. 

aiamy:  the  limbs, — The  earliest  sign  of  rickets  is  swelling  of  the 
868  of  the  long  bones.  This  is  well  marked  at  the  wrist,  where  the 
and  ulna  form  a  flattened  swelling  contrasting  with  the  small  hand, 
liar  deformity  may  be  seen  in  the  ankle.  The  knee-joint  forms 
w  between  the  enlarged  ends  of  the  femur  and  tibia,  and  hence  the 
lion  "  doubling  of  the  joints,"  which  has  sometimes  been  applied  to 
As  the  affection  advances,  the  limbs  become  curved.  In  the  fore- 
e  bones  almost  always  become  convex  towards  the  extensor  siurface ; 
upper  arm  the  distortion  is  less  uniform.     In  the  thif^h  the  femur 
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knees  are  thus  thrown  apart,  and  the  patient  becomes  bow-legged.  Tb 
shape  assumed  by  the  tibia  and  fibula  varies.  They  <^ten  cany  on  th 
curve  formed  by  the  femur,  so  that  the  ankles  meet  <me  another,  while  thi 
knees  are  separated ;  but  sometimes  they  are  bent  with  the  convexity  a 
wards,  so  that  the  feet  are  widely  separated.  Each  leg,  as  a  rule,  rroifiati 
a  sharp  angle,  projecting  forwards  at  the  junction  of  the  middle  sad  th 
lower  thirds,  and  producing  with  the  narrow  shaft  what  is  called  the  ssliii 
shaped  libia. 

These  deformities  are  the  natural  result  of  the  bones  yielding  to  tki 
traction  of  the  muscles  and  the  weight  of  the  body.  The  tissues  srs  iq 
soft  that  little  force  is  required  to  bend  them,  as  can  easily  be  demoi. 
strated  after  death.  The  curves  in  the  forearms  and  upper  armi  sn 
probably  due  to  efforts  made  by  the  diild  to  raise  itself  by  laying  boll 
of  fixed  objects  with  its  hands :  there  is  often  a  marked  angle  at  the  inio^ 
tion  of  the  deltoid  into  the  humerus.  The  distortions  of  the  thigfai  sri 
legs  seem  to  be  caused  by  the  weight  of  the  body  in  the  erect  postun; 
but  the  angular  bend  just  above  the  ankles  is  probably  due  to  pream 
transmitted  to  the  tibiae  from  the  child's  feet  in  crawling  about.* 

Not  only  do  the  soft  bones  readily  bend,  but  a  very  slight  accidoil 
suffices  to  break  them  partly  through.  Suoh  ''  green-stick ''  fracturei,  m-- 
they  are  called,  may  be  caused  by  abrupt  movements ;  sometimes 
than  one  are  seen  in  the  same  child.  Their  effects  complicate  the  : 
regular  distortions  resulting  from  the  disease ;  and  inteifering  but  littk 
with  movement,  and  causing  but  little  pain,  they  are  apt  to  escape  notki 
until  a  large  amount  of  callus  has  been  thrown  out. 

The  thorax, — More  important  as  regards  the  patient's  health  than  thns 
distortions  of  the  limbs  are  the  changes  produced  by  rickets  in  the  ihajs 
of  the  chest.  Here,  again,  the  first  indication  of  the  disease  is  an  enlaifh 
ment  of  the  growing  ends  of  the  bones;  namely,  of  the  ribs  just  what 
they  join  their  cartilages.  The  consequence  is  the  formation  of  a  series  rf 
little  nodules,  which  can  be  easily  felt,  and  may  often  be  seen  through  tbs 
integuments,  arranged  in  a  vertical  line,  slanting  outwards  as  it  piMi 
downwards  on  each  side  of  the  sternum.  This  "  beading  "  oi  the  ribs,  AT 
*'  rickety  rosary,"  is  sometimes  the  only  discoverable  sign  of  rickets,  lai 
must  therefore  be  carefully  looked  for.  In  most  cases,  however,  there  k 
alteration  in  the  form  of  the  thorax.  If  one  watches  a  healthy  chlid  who  is 
suffering  from  extreme  dyspnoea,  due  to  obstruction  of  the  larynx  or  trMli% 
one  may  observe  that  at  each  inspiration  the  middle  parts  of  the  ribi  vt 
dragged  forcibly  inwards.  This  is  especially  the  case  with  those  ribs  wfaiflk 
lie  towards  the  base  of  the  chest  on  each  side,  and  cover  the  lungs ;  for  tht 
effect  is  not  to  be  seen  where  they  overlie  the  solid  organs,  the  heart  lal 
liver.  The  cause  of  this  is  that  the  ribs  are  unable  to  resist  the  atmo- 
spheric pressure  when  they  are  no  longer  supported  by  the  counter-preamn 
of  air  entering  the  lungs  freely  from  the  trachea.  Now,  in  ricketi,  it 
would  seem  that  the  mere  elasticity  of  the  lungs  is  sufficient  to  turn  thi 
scale  and  to  prevent  the  lateral  portions  of  the  softened  ribs  from  mofiii| 
outwards  when  the  child  draws  its  breath ;  or  it  may  be  that  this  result  ii 
brought  about  by  slight  passing  obstruction  of  the  bronchial  tubes.  I 
either  case  the  effect  is  not  transitory,  as.  it  would  be  with  healthy  ribs 

*  It  has  been  objected  that  in  stillborn  fcetnaes,  beliered  to  be  rachitic,  tiinilar  chasg 
have  been  observed  in  the  V\\nV>«.  Bvit  W\«ce  \%  wo  ^vvdfinoa  that  the  ditlortioos  are  identic 
with  those  of  rickets,  or  that  t\\e  \tvttiL-VL\.eTm«^\Ms»Bi^\%'^^ii^^ifi\. 
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but  there  ensues  a  persistent  flattening,  or  even  a  depression,  of  the  chest 
walls.  This  generally  runs,  as  a  vertical,  broad  and  shallow  groove,  down- 
wards and  outwards  from  just  below  the  fold  of  the  axilla  on  each  side ;  as 
it  approaches  the  margins  of  the  costal  cartilages,  it  forms  an  angle  and 
•lopes  away  so  as  to  lie  almost  parallel  with  the  diaphragm.  Or  one  may 
describe  two  sulci — the  one  nearly  perpendicular,  the  other  more  horizontal 
— ^meeting  at  an  obtuse  angle  near  the  base  of  the  xiphoid  cartilage.  The 
vertical  groove  is  generally  said  to  be  formed  by  the  ribs  themselves, 
outside  their  beaded  ends.  But  Dr  Gee  ('  St.  Barth.  Hosp.  Rep.,' 
vol.  iv)  has  pointed  out  that  the  beads  sometimes  occupy  the  bott<»n 
ci  the  groove,  and  that  in  exceptional  cases  they  may  lie  to  its  outer  side, 
•o  that,  in  fact,  it  corresponds  with  the  cartilages  only  and  not  at  all  with 
the  bones.  One  result  of  the  depression  of  the  ribs  is  that  the  higher  abdo- 
minal viscera  are  pushed  down ;  the  liver  projects  beyond  the  costal  margins 
more  than  in  a  healthy  child ;  and,  as  the  intestines  are  commonly  full 
of  gas,  the  belly  becomes  protuberant,  and  contrasts  strongly  with  the 
narrow  chest.  Another  effect,  according  to  Sir  William  Jenner,  is  the 
production  of  a  white  friction-patch  on  the  surface  of  the  heart,  just  above 
the  apex  of  the  left  ventricle,  where  the  fifth  rib  presses  on  it  (see  his  well- 
known  Lectures  in  the  '  Medical  Times '  for  1860).  Lastly,  there  is 
increase  in  the  antero-posterior  diameter  of  the  thorax ;  the  sternum  is 
pushed  forwards,  and  the  vertebrae  form  a  rounded  curve  (cyphosis). 

These  changes  together  form  what  is  called  the  pigeon-breast,  from  its 
resemblance  to  the  outline  of  a  carinate  bird's  breast.  They  are  asso- 
ciated with  the  presence  of  emphysema  in  the  anterior  edges  of  the  lungs, 
beneath  the  projecting  sternum  ;  while  in  correspondence  with  the  flattened 
riba  one  may  often  notice  a  collapsed  condition  of  the  inferior  edges  of  the 
hihgB,  and  even  of  parts  of  their  lateral  surfaces.  Another  feature  of  the 
disease  is  that  the  clavicles  are  more  bent  than  in  the  normal  state,  and 
carry  the  shoulders  further  backwards,  with  the  effect  of  increasing  the 
^>parent  prominence  and  narrowness  of  the  upper  part  of  the  chest. 

TJte  vertebra, — ^The  spinal  column  in  a  raohitio  child  becomes  gibbous, 
carved  with  the  convexity  backward.  In  contrast  with  this  cyphosis  of  the 
dorsal  spine,  the  cervical  and  the  lower  lumbar  vertebrae  have  their  natural 
forward  curves  exaggerated  (lordosis).  The  part  especially  affected  is,  as 
Ifr  Lane  has  shown  in  the  '  Guy's  Hospital  Reports '  (vol.  xlii,  p.  319),  the 
jnnction  of  the  thoracic  and  lumbar  vertebrse,  the  eleventh  and  twelfth 
dcnrsal,  and  the  first  and  second  lumbar. 

The  pelvis. — Here  various  deformities  occur,  but  these  are  not  obvious 
during  the  acute  stage  of  the  disease,  and  are  only  important  because  in 
women  they  may  permanently  narrow  the  cavity  and  obstruct  parturition. 
The  sacrum  becomes  more  flexed  on  the  iliac  bones,  and  its  promontory 
moves  downwards  and  forwards.  In  most  cases  the  brim  assumes  an  hour- 
glass or  oval  shape,  the  pubes  being  approximated  to  the  sacrum,  but  the 
opening  may  be  triangular,  and  the  symphysis  pubis  rostrate. 

The  dentition  in  a  rachitic  child  is  late  and  irregular,  and  the  jaws 
remain  narrow.  An  infant  a  year  old  will  sometimes  have  cut  none  of  its 
teeth ;  and  when  two  or  more  of  the  incisors  have  appeared,  no  others  may 
foUow  for  several  months.  The  teeth,  moreover,  are  imperfectly  formed ; 
their  enamel  is  defective ;  in  a  year  or  two  they  turn  black  and  break  off, 
or  fall  out.     Dr  Gee  has  noticed  that  the  second  dentition  is  also  delayed. 

The  cranium. — In  marked  contrast  with  other  parts  of  the  skeleton, 
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the  skull  is  disproportionately  large,  so  much  so  that  until  recently  it  wm 
believed  to  be  larger  than  in  healthy  children  of  the  same  age.  Ritter  tqi 
Rittershain  has,  however,  proved  by  accurate  measurements  that  tk 
enlargement  is  generally  only  comparative. 

The  rachitic  skull  is  square  in  shape,  both  looked  at  from  abore  ui 
from  in  front,  and  flattened  on  the  top  from  the  fontanelles  not  cioany 
at  the  proper  time.  The  eminences  which  represent  the  centres  of  owl* 
cation  of  the  frontal  and  parietal  bones  remain  very  prominent. 

Clinically,  this  is  the  most  important  of  all  the  symptoms  of  tb 
disease,  except  the  beading  of  the  ribs.  The  principal  fontanelle  not  ub* 
commonly  remains  open  up  to  the  age  of  three  years  or  even  longw; 
moreover  there  is  often  separation  of  the  bones  where  they  meet  to  fom 
sutures  ;  their  margins,  being  the  growing  parts,  are  generally  more  or  ka 
thickened,  so  that  sometimes  one  can  feel  a  distinct  ridge  along  the  Tertei, 
and  even  down  the  front  of  the  forehead. 

There  is  often  an  irregular  thinning  of  the  occipital  or  other  of  the 
skull  bones — a  condition  first  described  by  Elsasser,  in  1843,  as  erani»' 
tabes.  The  way  to  detect  it  is  to  grasp  the  head  with  the  two  haadB,  anj 
to  make  very  gentle  but  firm  pressure  with  the  tips  of  the  forefingers  0T«f 
all  parts  of  the  cranium  in  succession.  One  may  th^i  find  that  certtin 
small  spots,  generally  near  the  lambdoidal  suture,  yield  and  become  in- 
dented, just  as  though  the  bone  were  replaced  by  cardboard. 

No  morbid  change  in  the  brain  has  hitherto  been  detected.  Dr  Gee 
thinks  that  its  growth  is  dwarfed,  like  the  rest  of  the  body,  and  that  fluid 
is  effused  into  the  ventricles  to  fill  up  the  empty  space  within  the  skulL* 
Hydrocephalus  is  of  frequent  occurrenoe  as  a  complication  of  rickets,  bat 
in  many  cases  in  which  the  head  appears  large  there  is  no  excess  of  fluid. 
The  remarkable  affection  known  as  hypertrophy  of  the  cerebrum  is  soom- 
times  met  with. 

The  growth  of  the  whole  body  is  retarded  in  rickets;  a  child  tw© 
years  of  age  may  be  taken  for  not  more  than  six  months  old ;  a  boy  cl 
twelve  may  be  no  taller  than  he  ought  to  have  been  at  three.  Amoni 
forty-two  cases  in  which  von  Rittershain  (1863)  made  careful  measus' 
ments  at  ages  between  four  months  and  three  years,  there  was  only  on^ 
which  the  length  of  the  body  was  not  from  one  and  a  quarter  to  two  anc9 
half  inches  below  the  mean  length  in  healthy  children  at  the  same  b^ 
Rickety  infants,  however,  are  not  infrequently  fat,  and  sometimes  exc^ 
sively  so. 

Histology. — The  textural  changes  in  rickets  are  characteristic, 
with  a  strong  knife  one  cuts  through  a  rib  and  its  cartilage,  across  em- 
plane of  the  union  between  them — or  if  one  divides  the  end  of  a  long  box 
80  as  to  show  on  the  cut  surface  the  junction  between,  its  shaft  and  one 
its  epiphyses — certain  morbid  appearances  ■  are  at  once  obvious,  eren  t 
the  naked  eye.  The  "  zone  of  proliferation  "  of  the  cartilage  ought  to  Ik 
a  well-defined,  straight,  narrow,  bluish-white  line,  perhaps  one  sixteestft 
of  an  inch  in  width  :  and  the  yellow  *'  ossifying  zone  "  b^ieath  it  ought  to 
be  still  narrower.  Instead  of  this,  in  a  rachitic  bone  the  zone  of  prolifera- 
tion is  considerably  thickened,  reddened,  and  of  a  soft  spongy  texture. 
Moreover  the  meeting  line  between  the  two  zones  is  irregular  and  sinuous, 

*  Trousseau  imagined  that  the  softness  of  the  craniam  allows  of  a  rapid  d«velo|iai«a(o< 
the  brain,  and  so  accounts  for  the  \)recocions  mental  power  of  mchitie  children—*  U/dL  i 
it  be  one,  more  reasonably  attrvWtbd.  to  tVi^vt  \isl\M.\m\  iAMyc&a>X^ 
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with  promontorieft  and  i&lands  of  bone  and  medtillary  spaces  invading  ^e 
cartilage.  EindHeiBch  aptly  sums  up  these  changes  hy  Ba3ring  that  the 
processes  which  prepare  the  way  for  the  conversion  of  cartilage  into  bone 
are  accelerated,  without  the  ossific4ition  keeping  pace  with  them.  So» 
again,  beneath  the  periosteum  there  is  in  rickets  a  soft,  red,  vascular 
Imyer,  perhapt  one  twelfth  of  an  inch  thick.  It  dips  into  the  superficial 
vmacttlar  oanals,  and  often  has  embedded  in  it  numerous  minute  osseous 
prooetses,  which  tear  away  with  it  from  the  shaft,  leaving  the  latter  rough. 
The  whole  of  the  interior  of  the  bone  also,  including  the  medullary  cavity, 
is  imnaturally  red  and  vascular. 

In  microscopic  sections  the  exact  nature  of  the  affection  can  be  traced 
more  minutely.  The  broad  bluish-white  zone  contains  long  oolumns  of 
proliferated  cartilage  cells,  thirty  or  forty  deep.  But,  unlike  what  ocours 
in  the  normal  process  of  ossification,  these  cells  can  easily  be  seen  to  be 
directly  transformed  into  stellate  bone  c^lls*  each  of  which  remains  sur- 
rounded by  a  delicate  ring,  corresponding  with  the  former  cartilage  capsule. 
Rindileisch  says  that  the  homogeneous  chalky  appearance  of  this  "  cartt* 
hlgl^-bone ''  enables  one  to  recognise  it  with  the  naked  eye,  even  when  it 
ia  embedded  in  normal  osseous  tissue. 

The  ehemital  composition  of  the  bones  in  rickets  has  been  several  times 
investigated,  and  the  proportion  of  inorganic  to  organic  matter  has  beeu 
found  much  below  what  is  normal.* 

Vueeral  changes, — Following  Sir  William  Jenner.  some  English  ol>- 
ftervers  attach  considerable  importance  to  a  change  in  the  liver  and  spleen 
and  lymphatic  glands,  which  he  described  as  an  "  albuminoid  infiltra- 
tion/1  Dr  Dickinson  has  investigated  the  microscopical  characters  of  this 
affection,  which  he  finds  to  be  an  overgrowth  of  the  fibrous  tissue  in  the 
canals  of  the  liver  and  in  the  trabeculse  of  the  spleen  respectively, 
some  e(xoe6s  of  cellular  elements  also.  The  organs,  he  says,  feel  hard, 
dense,  and  elastic  ;  the  liver  shows  yellowish  acini,  each  surrounded  by  a 
thin  pinkish  or  grey  line ;  the  spleen,  which  may  be  so  large  &s  to  extend 
below  the  umbilicus,  is  of  a  deep  red  or  purple  colour,  besprinkled  with 
smooth  white  spots,  or  mottled  into  a  pale  buff.  It  is  possible  to  ask 
whether  this  fibrous  induration  of  the  liver  is  not  identical  with  syphilitic 
cirrhosis  (nupra^  p.  356).  The  lymph-glands  are  moderately  increased  in 
Saxe,  tough,  white,  and  opaque.     It  must  be  remembered  that  the  liver  in 

thy  children  is  larger  in  proportion  than  in  adults,  and  comes  down 
"below  the  ribs,  and  that  the  contractii^n  of  the  rachitic  thorax  pushes  it 
further  down  still.  Dr  Gee  states  that  when  rickety  children  die  with  an 
enlarged  spleen,  \i%  appearance  differs  in  no  respect  from  that  of  the  spleen 
of  o^e,  or  of  cachexia  due  to  unknown  causes.  He  thinks  that  the  affec- 
tion is  really  a  result  not  of  the  rickets,  but  of  the  general  state  of  ill- 
health  which  caused  the  ricketa  ( '  St  Barth.  Hosp.  Rep.,*  vol.  iv.  pp.  69. 
2(5).  Dr  Dickinson  connects  it  more  particularly  with  emaciation  and 
anjBmia,  others  with  congenital  lues.     It  is  certainly  a  rare  complication. 

General  nymptomg. — ^Before  any  changes  in  the  bonea  can  he  diacovered, 
rachitis  nmy  bejrin  with  sickness,  diarrhoea,  and  fulness  of  the  abdomen* 
•ooompanied  by  languor,  drowsiness,  loss  of  appetite,  and  febrile  disturb- 
aooe.     More  often  these  symptoms  accompany  the  osseous  changes. 

•  Tht!  »f*iilyiiii  of  Friedleben,  publHlu>d  in  I860,  made  the  perccntaire  of  earthy  lalts 
f  roo  ZB  to  52,  whirh  is  considerably  higher  thnn   that  given  before,  Althoagh  ranch  leaa 
B  the  percental^  of  63  to  6S  obtnined  from  the  bones  of  healthy  children. — ^C,  H.  P 
t  See  •  Medical  Times  and  Gasette'  for  I860,  vol.  i,  p.  259. 
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It  18  important  to  remember  whexi  called  to  a  diiid  iritiL  croup  or 
broncho-pneumonia  that  the  case  is  often  one  of  udvanead  rickeU,  althoagk 
the  mother  may  have  thought  the  child  to  be  healthy. 

Some  minor  symptoma  often  lend  cansiderable  aid  in  dia^oeis.    One  if 
a  peculiar   restltigruis   at   night,    which   causee    the   child,    even    in  tM 
weather,  to  kick  off  the  bedclothee,  as  often  b&  it  is  covered  over.  An«lief 
is  the  outbreak  of  profuse  perspiration  on  the  head  and   neck  and  \h^ 
upper  part  of  the  chest,  especially  during  sleep,     Elsiisser  laid  much 
on   thiB  in  connection  witJi  his  crauiotabes.     A   third   sign   of  ri( 
extreme  sennitivenfm  of  the  body  and  limbg^  so  that  the  child  disUkei 
moved  or  handled.     He  will  eit  quietly  on  a  atool  if  left  aloaep  bat 
begins  to  cry  if  taken  up.     The  tenderness  appears  to  be  partlv  in  the 
and  periosteum,   but  Sir  William  Jenner  and  Dr  Gee  have  noticed  that 
gentle  pressure  upon  the  loins  or  abdomen  is  sometimea  no  leaa  pamfoL 

The  muscles  are  soft  and  flabby,  and  more  or  less  wasted.  In  lefire 
cases  the  child  is  unable  to  walk  or  even  to  stand,  even  though  be  may 
have  been  on  his  feet  for  some  time  before  he  became  rickety,  so  that  Or 
Gee  speaks  of  ''  pseudo-paraplegia  ^*  under  such  circumstances.  Jenner 
relates  the  case  of  a  girl,  bijx  years  old,  who  could  neither  change  her  posi- 
tion in  bed  without  assistance  nor  lift  her  arm  an  inch  from  the  sttiiact 
on  which  it  lay ;  even  at  a  later  period,  when  she  had  greatly  tmpvofi^H 
she  was  obliged  to  be  tied  into  a  chair  with  a  pillow  at  its  back  ta  ^PPV^H 
her  head ;  and  if  the  bead  fell  forward  the  nurse  had  to  riuse  it  for  her. 
She  afterwards  recovered  so  as  to  walk  without  assistance. 

The  abdomen  is  swollen  and  tympanitic^  the  bowels  are  oftan  lootei  md 
the  motions  pale  and  slimy.  Bronohitis  and  bronoho-pneumofiia  an 
frequent  and  dangerous  from  the  weakness  of  the  musdes  of  mspinliaB. 
Infantile  convulsions  are  particularly  frequent  when  nckets  is  preaenC 

The  rachitic  process,  like  that  of  scurvy,  is  unaccompanied  by  fetfT, 
Any  rise  of  temperature  is  due  to  some  inflammatory  complication. 

Course. — Rickets  generally  runs  a  somewhat  chronic  course,  but  sub^ 
sides,  under  favourable  circumstances,  at  the  end  nf  a  year  or  two.  Som« 
writers,  however,  have  described  an  acute  form  of  the  disease.  S«i*ior 
records  the  case  of  a  child,  four  months  old,  who  became  feverish,  aitd  ib 
whom  the  epiphyses  of  several  of  the  long  bones  of  the  limbe  ware  twoOeo 
and  very  tender,  but  without  redness :  the  affection  eubaided  entirely  (fi 
about  six  weeks.*  Moller  published  three  cases  of  "'acute  ridteta**  •> 
early  as  1859. 

A  remarkable  form  of  what  may  be  called  ''  acute  ricketa  aMOcii^ 
with  purpura  "  or  rather  scurvy  complicating  rickets — ^has  been  daaeriW 
by  several  authors, — Dr  Cheadle  (*  Lancet/  1878),  Dr  Gee  (who  oaSW  it 
"osteal  or  periosteal   cachexia,"   'St.   Bart.'s   Hosp.   Rep./   vol    xn 
Thomas  Smith  ('  Path  Trans./  vol.  ixvii),  Dr  Goodhart  (/  Dis,  of  Chi 
p.  556),   Dr  Samuel  West  (*  Clin.  Trans./  xxi,  p.  209),   and   Dr  Bariov. 
whose  excellent  account  of  eleven  oases  with  two  autopsies  will  be  fo*:*^  "' 
the  *Med.-Chir.  Trans.,'  vol.  Ixvi,  p.  169,     See  also  Dr  Eustace  S 
remarks  on  the  point  in  his  '  Disease  in  Children/  p.  255. 

Event, — ^After  recovery  ^om  rickets  the  bones  loae  their  tof* 
spongy    character,    and    become   denser    and    harder    than    natural.    Ht 

*  Purat  U  inid  to  b&ve  recorded  iiiAtance§  of  tliii  Icind  in  1892;  1  ^  '** 

thein  ll  iippttirs  tbiit  his  mvrt  ca»e§  of  rapldlj  fftlAl  luultxpln  absceises  «.  [  ^ 

in  iiif»nte,— C.  H.  F. 
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articular  ends  are  no  longer  enlarged,  probably  because  they  have  been 
OTertaken  in  their  growth  by  other  parts,  so  that  the  n<Nmal  proportions 
are  restored.  Many  of  the  deformities  which  are  so  conspicuous  in  young 
children  seem  slowly  to  disappear,  at  least  when  they  do  not  exceed  certain 
ill-defined  limits.  It  used  to  be  traditionally  taught  at  the  Hospital  tor 
Children  in  the  Waterloo  Road  that  although  tibiae  which  were  laterally 
oorred  might  become  straight  in  the  course  of  time,  a  similar  improve- 
ment never  occurred  when  they  were  sharply  bent  with  the  convexity 
forwards  near  the  ankles,  in  the  manner  which  is  attributable  to  crawling 
on  the  flocHT  (p.  532).  The  pigeofl-breast  is  very  generally  permanent; 
and  in  too  many  cases  the  limbs,  as  well  as  the  tnmk,  remain  distorted 
tor  the  rest  of  life.  Even  when  there  are  no  striking  alterations  in  the 
ahape  of  the  bones,  one  can  often  recognise  the  fact  that  a  person  was 
rickety  in  childhood  by  his  short  stature,  thick-set  body,  and  large  pro- 
tuberant head.*  Such  persons  are  often  erroneously  supposed  to  have 
suffered  from  hydrocephalus. 

Complications, — That  rickets  is  not  a  mere  local  disease  of  the  skeleton 
1ft  proved  by  its  being  frequently  associated  with  disorders  of  distant  parts, 
either  as  c<Hnplication8  or  sequelse.  These  are  laryngismus  stridulus, 
tetany,  trismus,  the  slighter  form  of  convulsion  called  carpo-pedal  contrac- 
tion, and  more  severe  infantile  eclampsia;  bronchitis  and  broncho-pneu- 
monia with  collapse  of  the  lungs;  scurvy  producing  '*  acute  rickets;"  and 
lastly,  an  obstinate  form  of  intestinal  catarrh  with  severe  diarrhoea. 

Congenital  efyphilis  is  a  frequent  complication  of  rickets, — according  to 
Rarlow  and  Lee's  cases  in  nearly  half  the  number ;  according  to  the  late 
Dr  Baxter  in  more  than  half.  The  bosses  giving  the  natiform  shape  to  the 
ikoll,  and  the  thinning  in  patches  called  craniotabes,  are  then  extreme. 
The  diagnosis  depends,  however,  on  the  recognition  of  other  signs  of 
hereditary  syphilis  (cf.  supra,  pp.  356,  358). 

Age. — Rickets  is  a  disease  of  early  childhood.  The  common  belief  is 
thaet  it  is  most  apt  to  be  developed  from  the  sixth  month  to  the  eighteenth, 
or  the  end  of  the  second  year;  corresponding,  in  fact,  with  the  first  denti- 
tion. If  we  inquire  closely  into  cases  which  are  said  to  have  begun  later 
than  this,  We  usually  find  grounds  tor  suspecting  that  a  slight  form  of  the 
affection  had  existed  for  some  time  previously,  although  it  may  recently 
have  undergone  rapid  increase.  Dr  Gee,  who  collected  635  cases,  is  dis- 
pofted  to  agree  with  von  Rittershain  in  thinking  that  rickets  does  not  often 
begin  after  the  end  of  the  first  year.  The  latest  case  that  he  had  himself 
observed  was  one  which  seemed  to  have  begun  at  twenty  months.  The 
ohild^  who  showed  considerable  beading  of  the  ribs,  had  cut  the  first  tooth 
at  six  months,  and  at  twelve  months  it  had  been  weaned,  and  had  walked  ; 
mx  weeks  before  it  came  imder  Dr  Gee's  notice  it  had  begun  to  get  weak 
in  the  legs  and  loins,  and  during  the  last  three  weeks  it  had  sweated  much. 
E(fen  in  that  instance  the  absence  of  tlie  disease  at  an  earlier  period  was 
merely  a  matter  of  inference. 

Some  have  supposed  that  rickets  may  develop  itself  in  young  adults, 
but  this  idea  appears  to  have  been  based  upon  mistaken  diagnosis  of 
OHrtain  cases  of  spinal  curvature  and  of  articular  disease.  Indeed,  it 
seems  tearcely  possible  for  the  morbid  process  described  above  to  arise 

*  Thia  is  the  type  described  by  Victor  Hago  in  Quasimodo,  the  banchback  of  Notre 
IHwtB,  who  niift  certainly  hare  bad  rickets  in  childhood. 
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when  ossiticatioa  is  completed.     No  caae  oi  **  late  or  retarded  rtekeU  *"  caa 
be  accepted  without  full  details  of  its  hiBtology. 

These  have  been  given  iu  the  account  of  a  case  of  rickets  in  a 
of  eleven,  shown  by  Dr  Drewitt  (*  Path-  Trans./  xxxii,  385) »  and  examined 
after  death  by  Drs  Abercrombie  and  Barlow.  Mr  Glutton  and  Mr  Dmvies- 
Colley  have  published  similar  cases  at  about  the  same  age,  and  Dr  €%eadle 
one  at  nine  with  characteristic  histological  changes  in  the  be 
none  of  theee  patients  were  over  puberty,  and  Jenner's  two  caaes 
mid  nine  years  of  age. 

It  is  certain  that  rickets  may  occasionally  be  seen  before  tlie  uxlh 
month.  Dr  Gee  speaks  of  unquestionable  beading  of  the  ribs  in  infants 
only  three  or  four  weeks  old.  It  may  be  that  the  starting-point  of  t^ 
disease  was  in  intra-uterine  life ;  but  whether  it  can  be  recognised  at  birth 
is  very  doubtful.  A  few  supposed  instances  of  such  an  occurrence  in 
stillborn  foetus  were  recorded  by  Jules  Guerin  in  his  *  M^moires  aur 
Caract^res  du  Rachitisme '  as  early  as  1839,  but  Urtel  (1873)  and  Eberth 
(1878)  independently  showed  that  the  histology  of  the  affection  described  u 
fatal  rickets  is  altogether  different :  for  the  process  by  which  the  epiphysial 
cartilages  normally  undergo  conversion  into  bone  was  arrested  at  a  modi 
earlier  period,  before  the  cartilage  cells  had  begun  to  proliferate  asd  to 
urrange  themselves  in  vertical  columns.  The  most  conspicuous 
of  such  cases  is  the  extremely  stunted  form  of  tlie  limbs. 

Aehandroplmia. — Cases  of  so-called  ''  fcBtal  rickets  ^  have  been  pcV- 
lished  by  Dr  Felix  Schwartz  of  Vienna  ('  Med.  Jahrb./  1887),  Dr  Thomw 
Barlow  and  Mr  Shattock  (*  Path.  Trans./  1881,  pp.  364.  359  ;  ihid..  1884  ; 
and  '  Clin.  Trans.,'  vol.  xxi,  p,  2^1).  The  condition  is  probably  nllied  to 
cretinism  when  not  due  to  congenital  lues.  It  has  been  studied  with  much 
care  during  the  last  ten  years,  and  has  been  definitely  separated  both  from 
syphilis  and  from  tnie  rickets,  under  the  title  Aehondroplana.  Ih*  A.  E. 
Garrod  showed  the  followine-  case  at  the  meeting  of  the  ClinidU  Sodttv 
(February  25th,  1898). 

A  girl  six  years  old  had  lordosis  of  the  spine,  a  deep  depression  at  the 
root  of  the  nose,  and  shortness  of  the  limbs,  particularly  in  the  proxiniil 
segment.  The  membrane-bones  of  the  skull  were  well  ossified,  but  act 
those  of  the  base.  The  long  bones  were  dense  and  irregular  on  the  surfsr*- 
without  the  proper  growth  at  the  epiphysial  junction.  Hence  the  shert- 
ness  of  the  humerus  and  femur. 

Most  oases  have  been  described  from  stillborn  children,  nose  n^ 
survive  birth  are  not  idiotic,  nor  are  they  true  cretins,  and  thyroid  me&s* 
tion  has  so  far  been  found  fruitless. 

iS^^x.— With  regard  to  the  comparative  liability  of  boys  and  giris  to  tkt 
disease,  authorities  differ.  Guerin,  in  Paris,  recorded  U8  cajies  tn  mA 
and  198  in  female  children  ;  von  Ritterahain.  at  Prag,  290  male  t  "*** 
female  cases ;  Brunnicke,  at  Copenhagen.  108  male  and  only  55  ft 
and  Dr  Ritchie,  at  Manchester.  128  male  and  91  feuiakv  The  geatm^l 
result  would  be  about  53  to  47  in  the  100  :  a  difference  bo  small  thjit  »• 
may  conclude  that  rickets  is  equally  common  in  the  two  sexes. 

Dr  Gee  found  rickets  in  no  less  than  303  per  cent,  of  oil  chiMrtn 
under  two  years  old  brought  to  him  at  the  hospital  in  Great  Onnoo'i 
Street  in  1867.  It  is  far  less  common  in  the  country  than  in  crowil«d  dtwi* 
where  children  are  apt  to  get  t'Oo  little  light  and  air. 

Climate, — The  frequency  of  rickets  varies  in  different  countries.     It  tf 
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greater  where  the  olimate  is  damp  and  cold  than  in  the  Mediterranean 
regions  or  the  tropics.  Cases  have  been  recorded  from  the  great  towns 
of  the  United  States,  and  more  recently  from  Australia. 

The  geographical  distribution  in  Ei^land  is  approximately  given  in  an 
interesting  report  drawn  up  by  Dr  Isambard  Owen  on  the  returns  obtained 
by  the  Collective  Investigation  Committee  ('  Brit.  Med.  Joum./  Jan.  19th, 
1889,  p.  114).  Rickets  is  oommon  in  London,  in  the  great  industrial  dis- 
tricts of  the  Black  Country,  of  Lancashire  and  the  West  Riding,  and  of 
the  Tyne  and  Tees ;  also  in  the  mining  districts  of  South  Wales,  in  Glasgow 
and  its  neighbourhood,  in  Edinburgh,  Dundee,  and  other  large  towns  in 
Scotland,  and  in  the  only  large  Irish  towns,  Dublin  and  Belfast.  It  is 
rare  in  rural  and  sparsely  populated  districts, — ^in  the  Scottish  Highlands, 
in  Cumberland,  Ncorth  Lancashire,  and  the  agricultural  districts  of  York- 
shire and  Scotland,  in  Derbyshire,  North  Wales,  and  generally  in  the 
southern,  eastern,  and  south-western  English  counties.  In  Ireland,  towns 
as  large  as  Cork,  Limerick,  Londonderry,  and  Galway  are  almost  entirely 
free  from  riokets. 

Etiology. — ^Rickets  is  not  hereditary ;  but  it  has  been  attributed  to 
other  conditions  in  the  parents,  such  as  syphilis,  phthisis,  anaemia,  and 
even  old  age.  Sir  William  Jenner  doubted  whether  impairment  of  a 
father's  health  has  any  influence  in  producing  riokets  in  his  children.  Von 
Rittershain  thought  that  he  traced  the  disease  to  the  presence  of  tubercle 
in  the  father  mpre  often  than  in  the  mother.  But  among  the  poor  a 
husband's  illness  may  deprive  the  wife  of  nourishment,  throw  more  work 
^p<m  her,  and  in  many  ways  render  her  likely  to  bear  weakly  infants.  So, 
again,  even  when  the  parents  of  a  rickety  child  have,  one  or  both  of  them, 
had  rickets  in  early  life^  it  is  very  doubtful  whether  the  disease  is  ever 
transmitted.  A  point  on  which  Jenner  laid  stress,  is  that  the  first  child 
of  a  family,  or  even  the  first  two  or  three,  may  be  found  free  from  rickets, 
where  later  ones  are  affected  by  it ;  and,  again,  that  if  once  a  woman  has 
borne  a  rickety  infant,  those  that  follow  are  almost  sure  to  have  the  same 
disease.  This  is  due  not  only  to  the  progressive  enfeeblement  of  the 
mother's  health  by  repeated  child-bearing,  but  also,  among  the  poor,  to  the 
overcrowding  and  deficiency  of  food  and  clothing  which  are  implied  by  a 
large  family;  and  perhaps  among  the  middle  classes  to  the  way  in  which 
children  are  sometimes  kept  indoors,  when  there  is  but  one  nursemaid  for 
several  of  them. 

The  relation  of  rickets  to  tuberculosis  is  very  dubious.  Jenner,  although 
he  contrasts  the  two  "  diatheses,"  adds  that  rickets  does  not  by  any  means 
exclude  tubercle.  Dr  Eustace  Smith  says  that  rickets  never  occurs  in 
children  in  whom  "  the  tubercular  disposition  "  is  well  marked ;  and  Trous- 
seau held  rachitis  and  tuberculosis  to  be  opposing  diatheses.  In  contra- 
diction to  the  statements  of  von  Rittershain  just  quoted  as  to  the  inherit- 
ance of  rickets  from  tuberculous  fathers,  Jenner  refers  to  a  table  made  for 
him  by  Dr  Edwards,  which  appeared  to  show  that  phthisical  parents  are 
le$$  likely  than  others  to  have  rickety  children. 

The  relation  of  rickets,  and  particularly  of  craniotabes,  to  congenital 
syphilis  was  discussed  at  the  International  Medical  Congress  of  1881 
('  Trans./  voL  iv,  p.  35)  by  MM.  Parrot,  6u6rin,  and  Bouchut,  of  Paris,  by 
Dr  BehHy  of  Frankfort,  and  by  other  pathologists.  See  also  on  this  point 
an  admirable  paper  with  tables,  by  Drs  Lees  and  Barlow,  in  the  '  Path. 
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Trana./  vol,  ixiii,  p.  323.  There  can  be  little  doubt  that  JL  Parrot's  tou 
o!  tlie  setiologj  of  craniotabes  was  wrongs  and  that  congenitiil  ^phiUi 
when  present  is  only  au  accidental  complication  of  rickeis. 

DUL — Clinical  physicians  had  long  suspected  that  the  true  cause 
rickets,  however  it  may  be  aggravated  by  want  of  fresh  air  or  of  sunlight, 
lay  in  some  detinite  deficiency  in  the  food  on  which  these  children  are 
brought  up.  Too  prolonged  suckling  impovenshea  the  mother's  milk  and 
starves  the  child«  but  does  not  produce  rickets.  Too  early  weaning  is  only 
injurious  when  no  adequate  amount  and  kind  of  milk  and  other  food  is 
given.  But  ample  supplies  are  no  guarantee  that  a  child  is  betng  properly 
fed  ;  it  needs  a  due  proportion  of  proteids,  carbohydrates,  fats,  and  salts. 
These  are  all  provided  in  milk  ;  but  when  a  child  is  weaned  the  natural 
tendency  is  to  give  more  of  the  cheaper  stiurchy  and  saccharine  food  than 
of  nitrogenous  and  oily  compounds*  Whe-aten  bread — cheep»  good^  and 
abundant — includes  sufficient  of  the  former,  but  needs  butter  to  make  it  a 
complete  food.  The  starchy  preparations  advertised  and  given  are  not  iu 
themselves  injurious,  but  need  mixing  with  milk.  If  given  exclusively,  or 
in  too  large  a  proportion,  not  only  is  the  child  so  far  starved,  but  fermenta- 
tion changes  (both  lactic  and  butyric)  produce  Hatulence,  acidity,  ani 
chronio  gaatro-intestinal  irritation- 
It  was  formerly  supposed  that  the  deficient  element  of  the  child's  fo 
was  the  earthy  salts  which  are  used  in  the  process  of  ossiHcatian.  Gu^ 
in  1839  tried  to  produce  artificial  rickets  by  feeding  puppies  on  me 
instead  of  their  mother's  milk.  Chossat  and  Alphonse  Milne-Edwa 
made  the  bones  of  dogs  soft  by  depriving  them  of  phosphate  of  calduni : 
but  this  was  not  rickets  ;  it  was  a  chemical,  not  a  histological  change,  as 
was  shown  by  Friedleben. 

The  constituent  wanting  in  the  diet  of  a  rachitic  child  is  fat*  This 
is  proved  first  by  the  remarkable  experience  of  the  Zoological  Gardens  in 
Dublin  and  in  London  ;  and  secondly,  by  the  daily  experience  of  treatij 
rickets  with  milk,  butter,  and  cod-liver  oil.  See  Dr  Nommn  Moore'i 
thesis  (1876),  with  analysis  of  200  cases  of  rickets,  and  Dr  Cheadle's  paper 
(1888)  and  book  (1889)  on  '  Artificial  Feeding  of  Infants/  and  article  in 
*  Allbutt's  System  *  (1897) ;  also  the  account  of  Dr  Eustace  Smith,  Dr 
Goodhart,  and  Dr  Ashby  and  Mr  Wright  in  their  respective  monographs. 

Rickets  is  not  uncommon  in  the  lower  animals.  The  Hon  cubs  in 
Dublin  were  all  bom  with  cleft  palate,  which  prevented  their  sucking  the 
dam*8  teats  until  she  was  properly  supplied  with  bones  (including  tha 
marrow)  as  well  as  flesh.  Mr  J.  B.  Sutton  has  reported  some  striking 
cases  of  rachitis  from  the  Hegent*s  Park  Gardens,  and  finds  that  in  hon 
cubs  the  disease  is  cured  by  oleum  morrhujB  and  ground  bone-earth. 

Pathology, — It  still  remains  difficult  to  explain  how  the  s3rmptoms 
rickets  are  produced  by  its  cause*  It  was  once  supposed  thjit  the  imm<e^ 
diate  cause  of  the  changes  in  the  bones  in  rickets  was  due  to  Iftotio  seid 
dissolving  out  the  lime  salts*  The  acid  was  said  to  have  been  dMictid 
in  the  bones  themselves  as  well  as  in  the  urine;  and  it  w^as  stated  tbst 
more  than  the  normal  amount  of  phosphate  of  lime  was  excreted  by  tbe 
kidneys.*     Recent  analyses  disprove  both  these  statements^  and  our  pre- 

•  In  1871  Dr  Wegn^r,  of  Berlin,  in  thi?  coorte  of  fome  exp«'rinie(vtii  iip<*a  |«Mmf 
aDiTDftb  with  minute  dctei  of  pboepboruv,  found  that  if,  wliile  MdnilitHteriii|t  lb«  poiiOiL.  V 
withheld  lime  laltt  from  tbe  food,  there   BTote  an  iffection  of    the    ^ones    rtarftbhsf 
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sent  knowledge  of  the  histology  of  the  disease  renders  such  a  theory 
untenable.  Perhaps  we  cannot  at  present  say  more  than  that  the  S3mi- 
ptoms  of  rickets  are  produced  by  starvation,  but  starvation  in  a  single 
constituent  of  necessary  food  (oily  compounds) ;  and  that  excess  of  another 
constituent  (carbohydrates)  leads  to  indigestion,  flatulence,  and  gastro- 
enteritis. The  natural  ally  of  rickets  is  not  either  tuberculosis  or  syphilis^ 
but  scurvy.* 

Diagnons, — ^The  recognition  of  rickets  is  very  easy  when  it  is  fully 
developed.  As  a  source  of  fallacy  in  regard  to  the  craniotabes  of  Elsasser 
may  be  mentioned  here  a  case  of  cerebellar  timiour,  in  which  a  somewhat 
similar  thinning  of  the  occipital  bone  was  observed. 

The  only  real  difficulty  is  as  regards  early  cases  in  young  children; 
and  here  the  mistake  usually  made  is  not  to  look  for  the  signs  of  rickets. 
This  should  never  be  omitted  in  cases  of  infantile  diarrhoea,  of  infantile- 
convulsions,  of  laryngismus  stridulus,  of  tetany,  or  of  brondiitis  in  infants. 

Prognosis. — It  is  doubtful  whether  death  is  ever  caused  by  rickets. 
alone,  apart  from  complications.  Dr  Eustace  Smith,  however,  says  that 
he  has  seen  it  directly  fatal,  with  extreme  dyspnoea  and  lividity. 

As  a  rule,  the  death  of  a  child  with  rickets  is  due  to  secondary  causes, 
to  diarrhoea,  or  bronchitis,  to  convulsions,  or  laryngismus  stridulus,  and 
sometimes  to  one  of  the  exanthems.  The  weakness  of  the  muscles,  the 
smallness  of  the  chest,  the  distension  of  the  abdomen,  and  the  frequent 
presence  of  patches  of  collapsed  and  airless  lung,  make  a  rickety  patient  a 
very  bad  subject  for  measles  or  whooping-cough. 

If  untreated,  a  case  of  rickets  is  more  grave  in  proportion  as  the  child 
is  younger.  It  is  therefore  important  to  be  on  the  look-out  for  signs  of 
the  disease  whenever  an  infant  during  the  first  dentition  begins  to  fail  in 
health,  or  suffers  from  any  of  the  above-mentioned  disorders.  For,  as 
follows  from  its  aetiology,  rickets  is  eminently  a  preventable  disease.  It. 
is  also  one  that  can  be  cured. 

Treatment, — ^The  most  important  treatment  is  dietetic.  When  an 
infant  is  suckled,  the  breast  should  during  the  first  six  weeks  be  given 
every  two  hours,  except  from  11  p.m.  to  5  a.m.,  during  which  interval  the 
mother  or  the  wet-nurse  should  be  allowed  to  sleep,  and  the  intervals  be 
afterwards  gradually  increased.  The  child  should  never  lie  asleep  with  the 
nipple  in  its  mouth,  while  the  mother  herself  is  asleep.  If  a  baby  does  not 
thrive,  one  cause  for  it  may  be  that  its  mother's  milk  is  insufficient  in  quan- 
tity or  too  poor.  According  to  Dr  Eustace  Smith,  it  is  a  sign  that  this  is  the 

rickets  as  it  is  seen  in  the  human  suhject.  He  supposed  that  the  phosphorus  was  a  stimu- 
lant to  the  osseous  tissue.  Heitzmann  afterwards  stated  that  lactic  acid  is  capahle  of  acting 
in  the  same  way.  The  hypothesis,  therefore,  as  given  by  Senator,  was  that  the  disease  is 
the  combined  result  of  the  irritant  influence  of  that  acid  upon  the  growing  bones,  and  of  a 
deficiency  of  phosphate  of  lime,  consequent  either  on  there  being  too  little  of  it  in  the  food» 
or  on  its  being  carried  away  through  the  bowels  by  diarrhoea.  But  this  theory  rested  upon 
too  slender  a  foundation  of  facts,  almost  as  slender  as  that  which  supports  the  theory  of  lactic 
a^d  as  the  cause  of  rheumatic  fever.  The  two  theories  seem,  indeed,  to  be  mutually  de- 
stmctive. 

*  Beside  the  discussion  on  rickets  in  the  International  Congress  of  1881,  referred  to 
above,  an  instructive  debate  will  be  found  in  the  *  Pathological  Transactions '  for  the  same 
year  (vol.  xxxii,  pp.  312 — 404).  It  was  introduced  by  Dr  Fagge,  and  continued  by  Dr 
Norman  Moore,  Mr  Haward,  Dr  Dickinson,  Mr  Parker,  Sir  William  Jenner,  Mr  Hutchin- 
son, Mr  Lucas,  the  late  Dr  Baxter,  Mr  S.  Watson,  and  Dr  Goodhart. 
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caae  when  the  inl&nt  falls  a&leep  while  suckiog ;  or  one  m&j  notice  thit  it 
sucks  at  its  thumbs  until  thej  become  raw.  If  sometliing  in  addition  to 
the  breast*milk  is  required,  one  may  employ  a8fl*8  milk ;  or  cow*8  milk 
sweetened  and  diluted  with  water,  according  to  the  age.  In  mmnj  cssee 
the  '*  humanised  milk "  »o  prepared  ts  invaluable*  No  farinaceous  food 
should  be  given  to  young  infants.  The  secretion  of  saliva  appears  not  to 
be  established  before  the  third  month ;  and  it  is  believed  that  up  to  thst 
time  starchy  foods  pass  through  the  intestines  unaltered,  and  are  dis- 
charged with  the  ffeees,  Liebigs  or  Mellin*s  malted  food  may  afterward* 
safely  be  used  mixed  with  milk.  Some  infanta,  however,  will  not  t«k«  it; 
and  there  is  no  doubt  that  what  suits  one  perfectly  may  not  do  for 
another.* 

After  five  or  six  months  the  mother  s  milk  should  be  supplemented  by 
farinaceous  food.  At  eight  months  a  little  veal  or  chicken-broth^  or  beef- 
tea,  may  be  given  with  advantage  ;  and  at  ten  or  twelve  months  the  child 
should  be  completely  weaned. 

When  a  feeding-bottle  is  used,  the  most  extreme  care  is  required  to 
keep  it  and  its  tube  clean,  so  that  it  may  not  turn  the  milk  which  h  put 
into  it  sour.  It  should  be  scalded  out  every  time  it  is  employed  :  and  the 
tube  should  be  always  kept  in  water. 

No  one  who  had  not  witnessed  it  would  believe  bow  utterly  mistuken  is 
in  most  cases  the  feeding  of  young  children  among  the  frequenters  of  a 
London  hospital.  At  a  very  early  age  they  are  allowed  to  have  baiCOQ, 
fried  tish,  pickles,  potatoes,  and  beer.  If  brought  up  by  hand  they  ars 
given  advertised  '  foods,"  which  are  often  little  better  than  pure  starch  : 
and  are  sometimes  made  up  with  water  instead  of  with  milk.  If  suckled, 
a  child  is  frequently  not  weaned  until  it  is  eighteen  months  cm:  two  yi*ar* 
old  ;  but  long  before  this  they  sit  with  their  parents  at  meals,  and  share 
what  they  eat, 

A  rickety  child  after  weaning  needs  particular  precautions  to  W 
taken  for  its  food.  Not  only  must  it  be  nutritious  and  digestible:  it  must 
also  be  easy  of  mastication,  for  the  teeth  are  few  in  number  and  oftei* 
decayed.  All  the  meat  should  be  finely  minced  or  pounded  in  a  mortar; 
the  potatoes  should  be  mashed,  and  all  the  lumps  carefully  picked  out 
The  milk  should  be  diluted  with  barley  water  or  lime  water  if  there  i» 
vomiting  or  diarrhoDa,  and  when  fruit  is  given  it  should  be  stewed  or 
baked,  and  the  skin  rejected.  Next  to  milk  and  butter,  fat  bacon  and 
bread  and  dripping  are  the  most  valuable  articles  of  food  for  n  ritktjtv 
child. 

A  rachitic  patient  should  be  kept  lying  down,  and  should  tun  ancmj.T  m 
walk,  so  long  as  the  bones  are  soft.  Splints  projecting  below  the  feet  may 
be  used  for  the  purpose  of  rendering  such  attempts  impossible :  bin 
mechanical  appliances  seem  to  be  of  little  service  in  straightening  t^ 
spine  or  the  limbs.  Jenner  found  that  when  the  ribs  were  inclined  to 
yield,  a  well-adjusted  bandage  round  the  abdomen  was  useful  by  restriM* 
tug  the  descent  of  the  diaphragm.  Shampooing  the  bent  limbs  is  &  umM 
practice, 

•  Swiss  tnilk  find  tlie  other  condensed  prepBratiruB  of  w\\l  are  on,  s    ,,,. 

children.     Tbey  undoubtedly  futtcii  rnpldly ;  but  tbt?  more  iniportAnt   r 
W  well  lUfUined,  and  itifnnts  lo  i^rouizbt  np  nre  apt  to  «ticcijmb  if  ntta*  •.  .1  m 

broncbitip.     Probubly  tbete  effeeti  «re  nttribntnble  to  tbe  quant  Uy  of  mi,  .1  n  tlz 

bat  one  feeli  a  prejodice  Pgnintt  the  Attempt  to  preserve  iirtlfi^  iiill.v  s  mxw  >  iMf  to 

decompotitioa  as  milk :  and  the  fame  doubt  would  npplj  to  Nestl^i  «>iU|>oottil*->C.  il.  f* 
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At  night  the  child  should  keep  on  a  mattress,  and  if  its  head  is  tender 
and  inclined  to  perspire,  it  should  have  a  horsehair  pillow  made  with  a 
hole  in  the  centre  so  as  to  remove  pressure  from  the  occiput.  Dr  West 
often  found  this  give  quiet  sleep  for  the  first  time  for  weeks. 

The  child  should  be  sponged  with  warm  soap  and  water  once  or  twice 
a  day,  or,  according  to  the  season,  with  tepid  or  ''  chilled  "  water,  in  which 
sea-salt  may  be  dissolved.  Dr  West  recommends  tan  baths,  made  by  adding 
a  decoction  of  oak  bark  to  the  water.* 

Drug$. — ^Among  medicines  the  most  valuable  is  cod-liver  oil.  It  should 
be  given  even  when  the  bowels  are  relaxed,  unless  it  causes  an  increase  of 
diarrhcea,  which  is  not  often  the  case.  Small  doses  of  5J  or  5188  twice  a 
day  are  more  efficient  than  larger  ones,  which  are  apt  to  cause  nausea. 
Steel  wine  and  quinine  are  also  useful,  and  the  liquor  ferri  percMoridi  is 
often  prescribed  with  advantage.  Dr  Eustace  Smith  has  seen  marked 
benefit  result  from  Alison's  prescription  of  tannic  acid  in  doses  of  half  a 
grain  to  a  grain  twice  or  thrice  daily.  If  an  occasional  aperient  is  neces- 
sary, a  little  castor  oil  or  a  powder  of  rhubarb  and  soda,  or  the  syrup  of 
senna,  may  be  given. 

MoLLmBS  Ossiuii. — Synonyms. — ^Malacosteon — Osteomalacia — ^Le  rachi- 
tisme  des  adultes. 

In  the  middle  of  the  eighteenth  century  instances  of  extreme  deformity 
produced  by  softening  of  the  bones  were  recorded  almost  in  the  same  year 
by  three  observers,  Duvemey,  Morand,  and  Pringle ;  and  the  names  of  two 
of  the  patients — the  Marquise  d'Armagnac  and  Madame  Supiot — have  be- 
come historical.  Similar  cases  have  since  been  met  with  from  time  to 
time,  but  very  rarely,  although  in  certain  districts  near  the  Rhine  Senator 
states  (in  '  Ziemssen's  Handbuch ')  that  they  have  been  somewhat  less  in- 
frequent. 

Sex  and  age, — ^Mollities  ossium  is  far  more  common  in  women  than  in 
men ;  among  145  oases  quoted  by  Mr  Durham,  in  the  '  Guy's  Hosp. 
Reports'  for  1864,  thirteen  only  occurred  in  males.  A  case  in  asyoimg  man 
was  reported  by  Dr  Burgess  in  the  *  London  Medical  Chronicle  '  for  October, 
1888,  and  there  is  the  skeleton  of  a  sweep  in  Guy's  Museum  (1000-30)  which 
is  an  example  of  the  disease. 

The  age  at  which  mollities  is  least  uncommon  is  between  twenty-five 
and  thirty-five;  a  few  of  the  patients  have  been  under  twenty  years 
old,  and  a  few  over  fifty.  In  a  well-marked  case  which  the  writer  saw  with 
Dr  E.  0.  Day,  the  disease  began  when  the  patient,  a  girl,  was  about  sixteen. 
The  only  other  case  he  has  seen  was  in  a  woman  a  little  over  thirty.  Dr 
Rehn  has  recorded  the  disease  in  an  infant  ('  Intemat.  Med.  Congr.,'  1881, 
voL  iv,  p.  59) ;  so  also  has  Dr.  Bury,  of  Manchester  (*  Brit.  Med.  Journ.,' 
1884,  vol.  i,  p.  213).t 

Etiology. — No  real  cause  of  this  singular  disease  can  be  assigned. 
Habitual  exposure  to  cold  and  wet,  or  living  in  a  damp  house,  have  been 
supposed  to  give  rise  to  it,  but  this  is  absurd ;  nor  is  there  any  constant 
defect  in  the  diet  or  surroundings  of  the  patients.  Occasionally  they  have 
been  affected  with  rickets  in  childhood ;   but  this  was,  no  doubt,  a  mere 

*  The  receipt  is  to  take  three  handfuU  of  the  bruised  hark,  and  boil  it  in  a  linen  hag 
in  three  quarts  of  water  for  half  an  hoar. 

t  See,  moreover,  the  report  on  Dr  Goodhart's  case  ('  Path.  Trans.,'  vol.  xxxiv,  p.  201), 
And  Mr  Davies-Colley's  {ibid,,  vol.  xxxv,  pp.  285,  292);  also  Mr  Thos.  Jones's  'Diseases  of 
the  Booea'  (1888). 
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oomcidence.  In  ninety-one  of  Durham's  132  eases  the  disease  began  dunug 
pregnancy,  or  shortly  after  childbirth ;  but  it  may  occur  before  pubertr 
or  after  menetruation  has  ceased, 

A  case  of  extreme  distortion  of  the  Itnibs^  thorax^  and  pelvis,  recorded 
by  Dr  W,  J,  Webb,  of  Chicago,  in  the  *  New  York  Medical  Journal '  for 
March  2lBt«  188d»  occurred  in  a  mao  some  of  whose  brothers  and  siiten 
had  symptoms  more  or  less  like  his  own.  But  this  case  waa  quite 
exception. 

Symptoms  and  course. — Among  the  earliest  symptoms  of  the 
are  pains  in  the  trunk  or  limbs,  which  seem  to  vary  in  character  in  difl 
cases,  but  are  said  to  wander  from  part  to  part,  so  that  they  are  oHec 
called  ''  rheumatic."  The  next  thing  may  be  that  one  of  the  bonea  breaks 
without  cause,  or  during  some  slight  effort,  as  in  getting  out  of  bed.  Or  A 
progressive  change  in  the  figure  uiay  be  noticed,  the  body  becoming  short, 
the  back  rounded  and  distorted  laterally,  and  the  head  stooping  so  that 
the  chin  approaches  the  sternum.  There  is  extreme  lassitude,  with  dis- 
inclination for  any  kind  of  muscular  exertion  ;  and  when  she  walks  tb* 
patient  waddles  in  her  gait,  and  has  to  help  herself  with  sticks  or  cnitchiei. 

The  bones  of  the  pelvis  suffer  as  much  as  the  rest  of  the  skele 
The  weight  of  the  body  thrusts  the  sai:rum  downwards  and  for 
while  the  pressure  of  the  thighs  pushes  the  aoetabula  inwards 
forces  the  pubes  together,  so  that  they  form  a  narrow  pointed  beak.  The 
result  is  so  much  distortion  that  if  the  unhappy  patient  is  pregnant  at  the 
time  delivery  becomes  impossible,  and  either  abortion  must  be  induced,  or, 
if  the  fcBtus  is  too  advanced  for  this,  oephalotripsy  or  Ciesarian  sec^oD 
becomes  necessary.  In  a  case  under  Dr  Oldham  in  1866  the  pregnant 
uterus  had  become  retroverted,  and  after  the  induction  of  premature  labour 
the  patient  made  a  good  recovery. 

At  last  the  victim  of  this  strange  disease  is  obliged  to  take  to  her  b«d. 
The  long  bones  break  almost  of  themselves,  and  the  fractures  remain  unre^ 
paired,  the  broken  ends  being  merely  surrounded  by  a  soft  callus,  sad 
forming  so  many  false  joints.  Her  limbs  also  become  bent  in  the  strangcit 
way,  perhaps  one  leg  outwards  and  the  other  inwards,  according  to  the 
pressure  to  which  they  have  been  subjected  while  she  is  lying  or  aittiag* 
propped  up  with  pillows,  and  *'  all  of  a  heap.''  Towards  the  laat  thf 
softening  of  the  bones  may  be  so  extreme  that  one  can  bend  them  back- 
wards and  forwards  without  injury.  The  superficial  bones  may  be  indented 
by  the  linger,  and  feel  like  egg-shells,  as  if  they  were  merely  covered  by  ■ 
thin  osseous  layer. 

The  only  symptoms,  apart  fi^m  the  osseous  tissues,  are  found  in  th# 
urine.  This  sometimes,  but  not  in  every  case,  contains  a  large  amount  of 
earthy  phosphates.  Bence  Jones  recorded  in  1S48  (*  PhiL  Trims.,'  ▼ol  i. 
p.  55)  the  occurrence  in  the  urine  of  a  patient  with  osteomalacia  of  a  pecQ* 
liar  proteid,  which  was  afterwards  identified  by  Kiihne  with  his  hemi«nni- 
mose.  It  has  been  repeatedly  observed  in  other  casefi,  though  it  is 
absent.  See  a  remarkable  case  by  Dr  Bradshaw  with  a  biblio 
('  Med.-Chir.  Trans.,'  1898,  p.  260). 

Event, — For  a  time  the  general  functions  of  the  body  may  be  Uttl* 
interfered  with  ;  the  appetite  and  the  digestion  may  be  good,  and  men- 
struation may  go  on  naturally.  Pyrexia  is  occasionally  present,  but  not  t<» 
any  marked  degree. 

Ultimately,  however,  the  disease  ends  fatally,  most  often  from  inaHtitr 
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to  breathe ;  for  the  ribs  are  dragged  inwards  at  each  inspiratory  effort^ 
80  that  Boaroelj  any  air  enters  the  lungs.  Another  cause  of  death 
is  the  obstruction  to  parturition  caused  by  the  roitrate  pelvis.  MoUities 
cesium  seems  to  advaace  step  by  step  during  successiye  pregnancies,  the 
patient  in  the  intervals  regaining  strength  and  being  sometimes  able  to 
get  about.  The  duration  of  the  disease  is  usually  from  four  to  six  years ; 
but  sometimes  it  has  lasted  eight,  ten,  or  thirteen.  Once,  in  a  case 
recorded  by  C.  Schmidt,  it  is  said  to  have  ended  fatslly  in  three  months. 
Only  in  rare  exceptions  has  it  ended  in  recovery. 

Anatomy. — ^The  bones  of  malacosteon  are  not  only  fragile  but  soft. 
After  death  they  are  readily  cut  with  a  knife,  and  they  feel  as  soft  and 
inelastic  as  cheese.  On  section,  the  c<»npact  osseous  tissue  haa  often 
entirely  disappeared;  if  present,  it  is  reduced  to  a  thin  lamina  beneath 
the  periosteum,  within  which  there  may  be  nothing  but  a  soft  pulpy 
material  filling  the  enlarged  medullary  canal.  Or  the  cancellous  tissue, 
instead  of  imdergoing  uniform  absorption,  may  be  hollowed  out  here  and 
there  into  roimded  or  oval  cavities.  In  the  case  which  occurred  at  Guy's 
Hospital  in  1864,  this  diange  was  so  striking  in  the  bodies  of  the  vertebr» 
tliat  at  first  it  almost  seemed  as  though  masses  of  a  soft  myeloid  growth 
had  eaten  away  the  bone.  The  skull  was  considerably  increased  in  thick- 
ness, and  showed  no  distinction  between  diploe  and  tables,  while  its  con- 
sistence was  that  of  wet  pasteboard. 

On  chemical  analysis  the  proportion  of  inorganic  constituents  is  reduced 
to  about  30  instead  of  66  or  67  per  cent.*  It  is  stated  that  the  carbonate  of 
lime  is  diminished  in  quantity  even  more  than  the  phosphate,  and  that 
in  the  latter  salt  the  calcium  is  deficient  in  relation  to  the  acid.  The  result 
cf  this  loss  of  mineral  matter  is  to  make  the  bones  very  light. 

As  a  rule  the  morbid  process  seems  to  be  most  advanced  in  the  interior 
d  the  bone,  and  least  so  towards  the  circumference.  The  microscope 
•hows  that  there  may  be  wide  differences  even  within  a  single  Haversian 
system,  the  lamellee  nearest  the  central  vessel  being  completely  decalcified, 
while  the  outer  ones  still  retain  their  inorganic  constituents.  The  orifices 
of  the  Haversian  canals  on  the  surface  of  the  bone  are  widened,  and  some- 
times a  viscid  fluid  has  been  seen  to  exude  from  them  when  the  periosteum 
is  stripped  off. 

In  early  cases  the  microscopic  section  of  a  bone  looks  like  that  of  one 
■decalcified  by  acids ;  but  as  the  disease  advances,  the  Haversian  systems 
lecome  obscured,  the  canaliculi  disappear,  blood-discs  and  pigment  be- 
come frequent,  the  osteoclasts,  at  first  increased  in  number,  disappear,  and 
<nl-drope  accumulate. 

The  substance  which  fills  the  hollow  of  the  hemes  in  moUities  seems  to 
be  somewhat  altered  medulla.  It  varies  in  appearance,  being  sometimes 
of  a  deep  red  colour,  and  spotted  with  ecchymoses,  sometimes  opaque 
snd  yellow  from  fat-granules,  sometimes  translucent  from  mucous  or  colloid 
degeneration.  In  the  red  material  there  are  numerous  osteoclasts.  The 
periosteum  is  very  vascular  and  much  thickened. 

Pathology, — This  is  as  yet  unknown.     There  is  no  reason  to  call  the 


*  It  mutt  be  remembered  that  the  percentage  (riven  above  represents  not  the  nctnal  con- 
ititotion  of  osseous  tis«ne  transformed  by  moUities  ossiam,  but  an  averasre  derived  from 
Mrnie  parts  where  the  change  is  extreme,  and  others  which  perhaps  deviate  little  from 
nomml. 
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process  of  softening  inflammatory.  The  decalcification  of  the  bones  hu 
been  supposed  to  be  due  to  the  action  of  some  acid,  and  lactic  mad  k 
said  to  have  been  detected  in  the  osseous  tissue,  and  also  in  urine  pasted 
during  life. 

In  the  case  of  Dr  Oldham's  above  cited,  the  writer  found  abundaal 
earthy  phosphates  in  the  urine  for  several  weeks,  and  the  excess  of  nfti 
in  one  case  reached  four  times  the  normal  quantity  (of.  '  Med.-Chir.  IVioa,' 
xxvii  [1844].  Four  vertebra©  from  this  case  are  in  the  Guy's  Museii% 
1004-88). 

The  muscles  not  only  waste  from  disuse,  but  Friedreich  found  lu^ 
logical  appearances  like  those  which  occur  in  progressive  muscular  atroplqr« 
Trousseau  and  Las^gue  observed  in  some  cases  that  gently  stroking  thi 
surface  of  the  limbs  excited  painful  contractions  of  the  muscles  benestk 
It  may  therefore  be  that  moUities  ossium  is,  after  all,  something  mMi 
than  a  mere  disease  of  the  bones. 

Diagnosis. — ^Mollities  ossium  is  easy  to  recognise  at  an  advanced  itagi 
of  the  disease,  but  it  must  be  borne  in  mind  that  mere  brittlenesi  of 
the  bones  is  not  mollities.  In  aged  people,  and  in  those  who  have  be«t 
long  bedridden,  the  ribs  and  some  other  parts  of  the  skeleton  are  spt  is 
undergo  atrophy,  so  that  one  can  readily  snap  them  with  the  fingoi 
(atrophia  ossium  senilis).  In  the  inmates  of  lunatic  asylums  this  ohiogi 
seems  to  be  particularly  frequent.  But  even  in  young  persons  a  somevhtl 
similar  state  of  fragilitas  ossium  is  sometimes  met  with.  Dr  Fagge  odm  { 
saw  a  young  man  who  was  dying  of  bronchitis,  and  in  whom  a  largi 
number  of  the  ribs  were  found  to  be  broken,  as  the  results  of  muscular 
efforts  in  coughing.  He  had  at  different  periods  of  his  life  had  fractoni 
of  several  bones  from  very  slight  injuries.  Another  affection  which  migiil 
be  mistaken  for  mollities  ossium  is  sarcoma,  developing  itself  in  a  large 
number  of  the  bones  at  once,  and  causing  their  spontaneous  fracture.  Tba 
distinction  of  mollities  from  true  rickets  is  a  fundamental  one :  not  only  tl» 
histology,  but  the  incidence  in  age  and  sex,  the  progress,  event,  and  wfaflli 
natural  history  of  the  two  diseases  are  different.  ] 

Treatment, — ^No  means  of  checking  the  progress  of  this  remarkafab 
disease  has  been  ascertained.  Phosphate  and  carbonate  of  lime  have  beet 
given  with  a  view  of  supplying  the  deficiency  of  earthy  salts  in  the  bonai; 
and  although  usually  without  benefit,  Trousseau  narrated  two  striking  oatei. 
(one  published  by  Beylard  in  his  thesis  in  1852)  in  which  complete  reoorerj 
of  health  followed  their  administration.  It  is  most  important  for  woma 
who  show  signs  of  moUities  to  avoid  pregnancy,  since  the  evil  is  aggrsTatod 
each  time  that  it  recurs. 

Osteitis  Dbforbcans.* — ^In  1877,  and  again  in  1882,  Sir  James  Paget 
described  in  the  '  Medico-Chirurgical  Transactions '  (vols.  Ix  and  Ixv)  a  rs» 
markable  affection  of  the  bones  to  which  he  gave  the  above  name.  Hb 
first  paper  contained  five,  his  second  seven  additional  cases. 

The  process  seems,  as  the  term  denotes,  to  be  of  inflammatory  or  irrita* 
tive  nature,  with  induration  and  hypertrophy,  very  chronic,  and  without 
pain,  fever,  or  suppiu-ation.  It  is  less  rare  in  men  than  in  women,  but  be- 
falls both  sexes,  and  usually  those  who  have  reached  or  exceeded  the  middlift 

*  This  title  Paget  states  in  his  second  paper  bad  previotulv  been  applied  to  a  loeal 
oeteomiilJicia  of  tbe  t\b\a  and  ftbuU  V>^  Vto^*%wt  Cx«iaL5»  of  Freibnrg-t-B.    The  4 
form  IB  osteitis  (i<rriiric,  from  ^erlovVTvot  o^XaW*. 
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eriod  of  life.     It  is  insidious  in  its  beginnings,  gradual  in  its  progress, 
nd  i^f^Mirently  unlimited  by  any  natural  check. 

The  bones  affected  are  those  of  the  skull  and  the  limbs.  The  long 
noes  enlarge,  soften,  bend,  and  become  spongy,  but  afterwards  appear  to 
pranr  harder  and  denser  than  before,  acquiring  a  weight  and  a  closeness 
f  texture  which  used  to  be  described  as  oiteoporosis.  The  overgrowth  is 
kom  the  periosteum  like  that  of  splint-bones. 

The  patient  loses  his  previous  stature,  from  ciurature  of  the  back  and 
bending  of  the  knees ;  and  even  the  ribs  may  sometimes  become  fixed  by 
own  overgrowth.  The  skull  is  often  monstrously  enlarged ;  but  the 
[  bones  escape,  so  that  the  disease  never  presents  the  aspect  of  what  is 
fldled  LeoniiasU  ossea,  or  hypertrophic  deformity  of  the  bones  of  both 
skull  and  face.  The  head  is  pyriform  with  the  apex  below,  and  is  carried 
forwards  while  the  shoulders  drop  inwards.  The  thighs  are  bent  out  and 
Ike  legs  forward,  as  in  rickets. 

There  are  pains,  vaguely  styled  rheumatic,  in  the  affected  limbs;  but 
10  internal  lesion  appears  to  accompany  the  disease  of  the  skeleton. 

The  pathogenesis  of  this  remarkable  affection  is  quite  unknown.  It  is 
Krttinly  not  due  to  syphilis  or  tubercle,  nor  is  it  allied  to  gout  or  osteo- 
■tliritis.  The  fact  that  three  of  the  cases  first  observed  died  of  malignant 
intse  may  have  been  a  coincidence  (supra,  p.  90) ;  but  in  a  case  of 
Ileitis  deformans  affecting  the  skull  and  limbs,  but  not  the  hands  or  feet, 
fith  ankylosis  of  several  dorsal  vertebr»  in  a  woman  of  forty-five,  death 
ttme  about  from  a  pelvic  sarcoma  (Fielder :  '  Path.  Trans.,'  1896,  vol. 
Aii,  p.  190). 

A.  case  was  recorded  and  figured  by  Mr  Bryant  in  the  '  Guy's  Hospital 
IqpOTts '  for  1877  (p.  337),  and  another  by  Mr  C.  J.  Symonds  in  the  volume 
kt  1881.  The  former  was  a  further  stage  of  one  of  Paget's  five  cases.  Dr 
Goodhart's  first  case  in  the  29th  volume  of  the  *  Path.  Trans./  p.  175,  was 
probably  one  of  osteitis  deforrnans,  and  Dr  Cayley's  in  the  same  volume 
p878),  p.  172,  was  certainly  such.  A  remarkable  case  which  lasted  twenty 
fcan  was  reported  by  Dr  Watson,  of  Baltimore,  in  the  '  Johns  Hopkins 
Hoipital  Bulletin '  for  June,  1898  (quoted  by  Osier). 

No  remedy  is  known  to  be  of  any  service,  but  the  disease  may  go  on  for 
inaoy  years  without  shortening  life. 

The  writer  saw  many  years  ago,  in  the  University  Museum  at  Prague, 
la  enormously  and  uniformly  thickened  skull,  which  was  taken  from  the 
My  of  a  patient  who  died,  still  young,  after  narrowing  of  the  bony 
fofamina  had  gradually  compressed  the  several  cranial  nerves,  and  thus 
noceiaively  deprived  him  of  all  his  senses.  Other  remarkable  cases  of 
mst  or  less  limited  osseous  overgrowth  have  been  recorded,  one  in  the 
17tk  Tolume  of  the  '  Path.  Trans. ; '  and  another  more  nearly  resembling  the 
one  above  cited,  except  that  the  growth  was  excentric  instead  of  concen- 
tric, was  described  by  Sir  Prescott  Hewett ;  it  is  preserved  in  the  museum 
d  the  College  of  Surgeons,  and  is  figured  by  Mr  Holmes  in  the  second 
Tolnme  of  his  '  System  of  Surgery,'  3rd  ed.,  p.  330. 

AatoxBaALT. — ^The  remarkable  affection  so  called,  in  which  the  head 
ttd  limbs  hypertrophy,  affects  not  only  the  bones  but  the  soft  parts.  It 
WIS  &nt  recognised  and  named  by  M.  Pierre  Marie  in  18.^6.  It  has  some- 
timM  been  confoimded  with  Myxoedema.  A  memoir  by  Erb  appeared  in 
C&0  'Ihrffju^hA  »#iv/»v   z^ii-iirttr '  //»f.  0/«tober.  1887,  and  two  c^afta  "w^t^  A^- 
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scribed  and  figured  in  the  2l8t  volume  of  the  'Clinical  Transactioni '  hf 
Mr  Godlee  (1888),  and  another  by  Dr  Hadden  and  Mr  Ballance  (ibid^  1885, 
p.  326,  and  1888,  p.  201). 

An  excellent  monograph  on  Acrom^alj,  based  on  210  collected  caae^ 
by  Dr  Sternberg,  of  Vienna,  waa  translated  for  the  New  Sydenham  Sode^ 
in  1899.  The  same  Society  had  previously  published  the  original  eiiqr  qf 
Marie  and  a  subsequent  one  by  his  pupil,  3ousa  Leite,  with  a  collection  of 
oases  up  to  1890. 

Sternberg  has  shown  that  some  of  the  skulls  and  skeletons  d  giaali 
preserved  in  museums  are  really  examples  of  Acromegaly,  among  them  thit 
of  the  Irish  giant  O'Brien  in  the  Hunterian  Museum,  and  that  of  the  Siev 
Mirbeok  in  the  Mus^e  Dupuytren.  The  physiologist,  Majendie,  deacribed 
two  ''  fenmies-monstres  "  in  the  Hdtel  Dieu,  one  of  whom  from  hlB  accoont 
of  the  head,  the  hands,  the  tongue,  and  the  voice  was  certainly  a  case  of  icio> 
megaly.  The  case  of  ''  pathological "  (as  distinct  from  ''  normal ")  "  gigm. 
tism  "  described  in  1872  by  v.  Lauger  with  huge  underhung  lower  jaw,  iwoQflB 
tongue,  and  dilated  pituitary  fossa,  is  evidently  of  the  same  kind.  Pni 
Cumiingham,  of  Dublin,  published  in  1879  a  case  of  tumour  of  the  hypo- 
physis cerebri,  with  diabetes,  in  a  patient  with  a  "  gorilla-like "  skeleton, 
still  preserved,  and  agreeing  with  the  cases  of  Marie,  Erb,  and  Sternberg. 

The  name  is  intended  to  convey  the  fact  that  the  extremities  of  the 
limbs  and  the  head  are  chiefly  affected.  The  hypertrophy  is  not  oonfinsd 
to  the  bones,  as  in  Osteitis  deformans,  but  extends  to  muscles,  connectife 
tissue,  and  skin;  the  genital  organs  also  hypertrophy,  as  in  elephantiini^ 
and  the  hair  becomes  thick,  long,  and  coarse.  The  voice  is  often  deep  and 
gruff.  Next  to  the  hands  and  feet  the  head  is  most  often  affected,  partico- 
larly  the  nose,  the  tongue,  and  the  lower  jaw,  with  the  same  overgrowth  and 
deformity.  Glycosuria  is  not  infrequent,  and  Hertel  finds  optic  atrophj 
present  in  the  majority  of  cases. 

The  disease  affects  both  sexes  equally ;  and  all  ages,  from  puberty  or 
soon  after  to  past  middle  life. 

Sternberg  has  succeeded  in  demonstrating  the  hypertrophy  of  the  sknU 
during  life  by  means  of  the  Rontgen  rays  (figs.  10  and  11,  loc.  ciLj  p.  54). 

Case, — A  patient  of  Dr  Wilks  was  young  and  not  unpleMsing  in  appearance,  until  W 
features  underwent  so  extraordinxry  a  change  that  the  boys  shouted  at  her  when  iki 
showed  herself  in  the  streets.  Her  face  became  elongated  ;  and  her  nose,  lips,  sodmostt 
enormous.  Her  hands  could  not  be  fitted  with  ordinary  gloves.  There  was  not  tke 
slightest  infiltration  or  hardening  of  tlie  skin  or  subcutaneous  tissue.  She  gradoalb 
became  blind,  and  died  after  six  years  "  comatose."  She  was  then  living  in  the  countrj,  IM 
there  was  no  autopsy.  The  urine  did  not  contain  albumen.  This  (Wilks  informs  the  writer) 
was  certainly  an  example  of  Marie's  Acromegalie,  although  at  the  time  it  was  regarded  lit 
case  of  QuU's  cretinoid  condition  in  adult  women  (myxoedema). 

The  writer  has  only  once  had  a  case  of  Acromegaly  under  his  care,  a 
lady  about  fifty,  in  whom  all  the  symptoms  were  well-marked,  though  not 
to  an  extreme  degree.  It  had  come  on  very  slowly  soon  after  the  meno- 
pause, and  was  accompanied  by  characteristic  macroglossia  and  deepening 
of  the  voice.  The  feet  were  little  affected,  the  lower  jaw  and  the  handj 
more  severely.  Thyroid  extract  had  been  administered  without  benefit,  bti 
a  course  of  pituitary  extract  appeared  to  be  beneficial;  at  the  same  tim 
however,  arsenic  was  prescribed,  and  to  this  the  benefit  may  have  beeu  dt 

The  most  remarkable  fact  in  the  pathology  of  this  curious  disease 
that  the  pituitarium  (hypophysis  cerebri)  is,  almost  if  not  quite  wi^l^* 
exception,  either  occupied  by  «k  xierw  ^KS7?l\i  (^^rooma  or  glioma)  or  hyp««^ 
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phied»  or  wasted.     The  thyroid  body  also  has  been  found  hypertrophied  or 
oystio^  but  this  may  be  aooidentaL 

Htfbrtbophic  Ostbo-abthropatht. — ^In  1890  Marie  described  a  curious 
condition  resembling  in  som^  points  osteitis  deformans,  in  others  osteo- 
arthritis, and  in  others  acromegaly,  from  which  last  he  proposed  to 
separate  it  under  the  term  OsUo-arthropathie  hypertropMante  d^origine 
pneumique  (*  Revue  de  M6decine/  1890,  p.  1).  Three  cases  were  recorded 
by  Mr  Thorbum,  of  Manchester  ( '  Britw  Med«  Joum.,'  1893,  yoL  i,  p.  1155), 
and  another  by  Mr  Springthorpe  {ibid,,  1895,  i,  1257),  while  a  few  others 
have  been  observed  in  France  and  Grermany,  and  four  in  Osier's  wards  at 
Baltimore  by  Dr  Thayer,  who  was  able  to  collect  more  than  50  recorded 
cases.    The  patients  are  more  often  men  than  women. 

The  hypertrophy  concerns  the  hands  and  feet  like  acromegaly,  but 
differs  in  chiefly  affecting  the  fingers  and  toes  and  their  nails,  and  also  in 
being  associated  with  synovitis  of  the  wrists  and  ankles,  and  sometimes  of 
the  knee.  The  spine  is  often  curved,  as  in  acromegaly,  but  the  face  and 
skull  are  unaffected. 

In  most  of  the  cases  yet  recorded  there  has  been  present  either  phthisis 
or  chronic  bronchitis  with  emphysema,  and  Mr  Thorbum  regards  the  whole 
disease  as  probably  tuberculous  in  character.  See  his  figures  of  the 
patients  during  life  in  the  paper  above  quoted,  and  the  account  of  the 
autopsy  with  figures  of  the  bones  and  joints  by  his  colleague,  Mr  Westma- 
ecytt,  in  the  '  Pathological  Transactions '  for  1896,  vol.  zlvii,  p.  177.  The 
pituitarium  was  shrivelled  and  hard. 
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infective  fevers  and  other  contagious  diseases  during  the  lust  fifty  year*, 
the  same  period  has  witnessed  still  greater  progress  in  the  difficult  uid 
obscure  group  of  nervous  diseases. 

This  progress  has  been  due  first  to  improvement  in  the  anatomv  aaa 
histology  of  the  spinal  cord,  and  of  the  brain ;  secondly^  to  experiments  on 
animals  ;  and  thirdly,  to  invention  of  new  methods  of  observation,  of  whidi 
the  ophthalmoscope  devised  by  Helmholtz  is  the  most  important. 

In  cliuical  work,  the  labours  of  Erb  and  many  others  in  Germanj,  of 
Duchenne,  Charcot  and  his  pupils  in  France,  and  of  Hughlings  Jacksoa, 
Ferrier,  and  Gowers  in  this  country,  have  resulted  in  greatly  increased  know- 
ledge of  the  seat  and  course  of  the  various  forms  of  paralysis.  Our  know- 
ledge of  the  pathology  of  nervoua  diseases  and  our  power  of  diagnosis  have 
vastly  improved ;  but  unfortunately  our  means  of  curing  them  are  still  very 
limited.  We  have  learnt  better  how  to  use  old  drugs,  but  the  pronu«e«  onoe 
given  by  electricity  have  failed ;  of  the  greatest  value  as  &  meaai  of 
diagnosis,  its  therapeutical  value  is  restricted.  Nevertheleea  increftied 
knowledge  of  the  seat  and  nature  of  morbid  changes,  of  their  origin 
natural  progress,  has  in  all  otlier  departments  of  medicine  led  to  ini 
power  of  either  curing  or  preventing  them,  and  in  this  belief  we  shall 
grudge  the  space  needful  for  describing  the  complicated  disorders 
nervous  system,  though  full  pathology  and  complete  diagnosis  are  oft? 
followed  by  an  unfavourable  forecast  *uid  almost  negative  treatment. 

The  peculiar  interest  of  the  disorders  of  the  Nervous  System  is  that 
they  are  revealed  not  by  physical  signs — L  e,  establishment  of  the  phjiicaJ 
state  of  the  affected  organs,  as  is  the  ca^e  with  the  diseaBes  of  the  cbetl 
and  abdomen ;  nor  by  chemical  observations,  as  is  the  case  with  diseaiea  of 
the  urine — but  by  physiological  symptoms,  which  often  enable  us  to  infer 
with  the  greatest  accuracy  the  precise  region  affected  in  the  centml  oi^Mi* 
of  the  nervous  system.     The  most  important  exception  is  the  information 


SYMPTOMS— DIAGNOSIS  551 

iqTiired  by  the  ophthalmoscope.  The  ''  physical  signs  "  revealed  by  this 
Mutiful  instnunent — ^hsemorrhage,  inflammatioi^  atrophy,  degenerations, 
ad  new  growths — are  found  not  only  to  apply  to  the  retina  itself,  but  also 
)0  denote  disorders  in  the  brain,  of  which  it  is  originally  an  outgrowth. 

The  s3anptomatology  of  Diseases  of  the  Nervous  System  may  be  ar- 
[isged  as  follows : 

L  Motor  symptoms : 

Paralysis  of  movement.     Paresis. 
Spasms — ^tonio  or  clonic. 
Convulsions — ^Tremors. 
Trismuis — ^Tetanus — Contractures. 
Response  to  galvanic  and  faradic  stimulus,  including 
The  reaction  of  degeneration  of  motor  nerves, 
n.  Sensory  symptoms : 

Paralysis   of   toudi,    anaesthesia,    of   pain,    analgesia,    loss    of 

muscular  sense,  of  sense  of  temperature. 
Amaurosis,  amblyopia,  diplopia,  &o. 
l^nnituB  aurium. 
Hypersesthesia,  paresthesia,  pruritus,  formication,  &c, 

III.  Reflex  symptoms : 

Diminished  cutaneous  reflexes,  plantar,  cremasteric,  conjuno- 

tival,  pupillary,  &o. 
Absence  of  knee-jerk  and  other  deep  reflexes.  ' 
Exaggerated  reflexes,  superficial  and  deep  (spastic  symptoms). 
Disorders  of  micturition,   defaecation,   and  other  complicated 

reflex  mechanisms — of  respiration  and  cardiac  action. 

IV.  Trophic  symptoms : 

Acute    bedsores — ^bullous    eruptions — glossy    skin — atrophied 
joints  and  muscles, 
y.  Mental  symptoms. 
TL  Symptoms  of  other  organs : 

Otorrhoea  —  vomiting,    constipation,    &c.       Retinal    changes. 
Wasting. 
Tlie  practical  diagrums  of  Nervous  Affections,  after  the  symptoms  have 
^  ascertained,  is  p^haps  most  usefully  conducted  in  the  following 

1.  Is  the  patient  a  malingerer?  This  is  more  frequent  and  more  difficult 
detection  in  nervous  than  in  other  cases — as  diseases  of  the  eyes, 
naoh,  and  skin.     It  is  rare,  but  its  possibility  must  not  be  forgotten. 

2.  Is  the  disorder  hysterical  I — ^more  than  mere  shanmiing  and  not  to  be 
ited  in  the  same  way,  but  without  regular  symptoms  or  course,  and 
ible  of  a  good  prognosis  under  suitable  treatment. 

3.  Is  it  toxic? — due  to  the  rapid  or  gradual  action  on  the  nervous 
em  of  arsenic  or  lead,  of  alcohol  or  opium  or  belladonna,  of  the  chemi- 
products  of  Ursemia,  Diabetes,  or  Cholflemia,  of  the  toxines  of  Diphtheria^ 
lenza.  Tetanus,  or  Hydrophobia? 

4.  Is  it  "  essential  "  ?— that  is  to  say,  not  secondary  to  injury  or  to  struc- 
il  lesions  (so  far  as  we  know  them  at  present),  nor  due  to  "  intoxica\ 'on  " 
1  any  drug  or  poison,  mineral  or  organic ;  yet  "  real,"  neither  simulated 
produced  by  disorders  of  the  will  or  mental  faculties,  neither  imaginary 
trivial,  but  having  certain  definite  symptoms  and  course  and  prognosis, 
ih  are  'Epilepsy,  Chorea>  and  Neuralgia. 
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5.  Lastly,  do  the  symptoms  depend  on  (nrgaaic,  structural,  or 
anatomical  changes  in  theT  nervous  system?  If  so,  we  then  inquire  as  ta 
the  seat  of  the  changes  in  one  or  more  of  the  following  parts : 

(a)  The  muscles  or  the  peripheral  nerves. 

(6)  The  cord  and  bulb,  at  what  height  and  in  what  part  of  its  tran*-  ^ 
verse  section. 

(c)  The  brain:  the  pons  and  crura,  the  base,  the  oerebellum,  the 
internal  capsule  and  centrum  ovale,  and  lastly,  the  cortex  of  the  hemi- 
spheres, and  even  the  pituitary  and  pineal  bodies. 

(d)  The  dura  and  pia  mater,  the  skull  and  vertebrse. 

When  the  seat  haa  been  approximately  fixed  in  the  nerves  or  cord  or 
brain,  we  may  inquire  next  as  to  the  nature  of  the  lesion:  haemorrhage, 
suppuration,  softening,  sclerosis,  syphilitic  and  tuberculous  processes,  new 
growths,  parasites ;  and  when  this  has  been  more  or  less  probably  ascer- 
tained, we  may  turn  back  to  reinvestigate  the  precise  seat  <^  the  process 
with  increased  chance  of  success. 

The  general  pathology  of  nervous  diseases  may  be  indicated  as  followi :       ^ 

1.  Congenital  deficiency  of  structure,  either  morphological,  as  in  the  case  ^^ 
of  microcephalic  idiots ;  or  histological,  as  when  certain  tracts  in  the  cord  ,^^ 
are  imperfectly  medullated. 

2.  The  effect  of  habit,  as  in  palpitation  or  constipation  or  gutta  rosea  oi^-^^ 
histrionic  tic. 

3.  Direct  mechanical  injury. 

4.  Parasites — animal  or  vegetable. 

5.  Poisons — ^mineral,    vegetable,    or    animal;     including    toxines 
ptomaines. 

6.  Malnutrition,  and  particularly  the  malnutrition  which  results  fiOi 
general  or  local  anaemia. 

7.  The  wear  and  tear  of  usage,  acting  chiefly  by  the  decay  of  Uie  art«i^^^_ 
leading  to  anaemia,  ruptiure,  or  thrombosis.  ^ 

The  prognosis  of  nervous  diseases  is,  with  few  exceptions,  as  unoert^t^;:-^^. 
as  their  diagnosis  is  in  most  cases  difficult.     As  a  rule,  it  is  better  in  ytrr^       , 
than  in  adult  life,  and  worst  in  old  age.     It  is  also  better  in  women  than^^-^  . 
men,  probably  because  their  nervous  system  is  more  easily  and  £nn  ^     ■ 
disturbed  by  slight  causes. 

The  treatment  of  diseases  of  the  mind  and  of  the  nerves,  of  psrsl^—  ^ 
and  of  pains,  is  on  the  whole  less  effectual  than  that  of  other  disoid..^^j^ 
The  indications  are  less  definite,   the  therapeutical  agents  weaker,  ^ 

surgical  interference  more  hazardous  and  less  often  successful. 

Long  perseverance  and  anxious  patience  are  needful,  but  already 
ment  is  far  less  injurious  and  more  successful  than  it  was  fifty  years 
and  it  will  certainly  advance  with  the  recent  progress  in  nervous  patho' 
and  diagnosis. 
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"  But  pain  is  perfect  misery,  the  worst 
Of  erils,  and,  excessire,  overturns 
All  patience."  Miltov. 

JftUBALOLL — DefinUion — Pain — Pathology  and  general  clinical  characters— 
Trifacial  neuralgia — Neuralgia  of  arm  and  trunk — Referred  visceral  pains 
^Treatment  of  neuralgia — Local  neuritis — sciatica, 

AuuPHSRAL  Paralysis. — Causes — Motor  palsies  of  vertebral  nerves  in  parti- 
cular— The  reaction  of  degeneration — Sensory  paralysis — Pain — Causalgia 
—Qlosay  skin  and  other  trophic  results — Diagnosis,  prognosis,  trecUmeni — 
Paralysis  of  cranial  nerves — Motor,  of  the  portio  dura,  hypoglossal,  and 
oculo^notor — Sensory,  of  the  trifacial  and  olfactory — Treatment, 

SOLviTiPLR  Symmetrical  Neuritis. — A  form  of  peripheral  paralysis — Its 
kistary  and  symptoms — Histology — etiological  varieties — alcoholic,  plumbic, 
diphtheritic,  d;c. — Beriieri — Prognosis  and  treatment  of  peripheral  neuritis. 

Thi  affections  of  the  nerve-trunks  naturally  fall  into  two  clinical  groups. 
I.Z1  one  pain  is  the  principal  symptom,  without  loss  of  power  or  of  touch. 
Ko  histological  change  oan  be  discovered  in  the  affected  nerves,  and  we 
tlierefore  name  these  cases,  from  the  perverted  function,  Neuralgia.  In 
^lie  other  group  the  chief  symptoms  are  loss  of  muscular  power  or  of 
■Miition  in  the  area  of  the  nerve ;  this  is  known  as  Peripheral  Paralysis, 
te>  distinguish  it  from  paralysis  due  to  disease  of  the  brain  or  cord. 

Nbubalgia. — ^Pain  is  a  symptom  common  to  most  diseases,  and  in  one 
— nu  all  pains  are  neuralgia.  We  limit  the  term  technically  to  pain  of 
peealiarly  acute  kind,  running  in  the  course  of  a  sensory  nerve,  and  not 
due  to  any  obvious  primary  lesion.  It  follows  that  our  object  in  every 
saae  of  neuralgia  is  to  refer  it  to  some  cause  and  thus  get  rid  of  the  name. 

Pain  itself  appears  to  be  an  ultimate  fact  of  consciousness,  incapable 
tf  definition  or  of  explanation.  It  has  often  been  said  that  pain  is  the 
■^action  of  the  sensorium  to  a  certain  degree  of  excitation  beyond  what 
Xmld  cause  common  sensation;  but  hjrperaesthesia  may  exist  without 
ain,  and  pain  is  often  accompanied  by  anaesthesia.  In  fact,  it  is  now 
B^blished  that  there  are  afferent  nerves  and  centres  for  painful  impres- 
ions,  distinct  from  those  for  common  sensation  and  for  temperature,  and 
^^«ir  separate  course  in  the  grey  substance  of  the  posterior  comua  has 
^»€n  detected. 

Pain  may  be  excited  by  injury  to  one  of  the  sensitive  nerves  in  ita 
OTirse  or  at  its  periphery,  or  by  lesion  of  its  origin.  In  each  case  the  pain 
K  referreS  as  a  conscious  sensation  to  the  peripheral  distribution  of  the 
The  most  common  cause  of  pain  is  increased  pressure  on  the  nerves^ 
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but  other  mechanical  injuries,  and  chemical  or  electrical  disturbance,  may 
produce  the  same  effect.     Prestjure  on  the  papillre  and  their  touch-corpu 
or  other  tactile  end-organa  produces  the  sense  of  touch ;    when  theae 
destroyed,  as  on  the  surface  of  an  ulcer,  no  true  tactile  sensation  is  pr5^ 
duced :  but  pain  may  stiE  be  excited.     If,  however,  the  pressure  or  injury 
paaft66  a  certain  limits  pain  disappears  again  and  numbness  or  poraljeis 
ensues. 

Under  ordinary  circumstances,  the  impressions  which  give  rise  to  pain 
are  made  upon  the  terminal  filaments  of  a  nerre;  and  the  sufferer  recog- 
nises as  the  seat  of  the  pain  the  part  to  which  the  filaments  in  quest ioa  are 
distributed.  In  neuralgia,  on  the  other  hand»  the  pain  is  not  eicited 
by  direct  irritation  of  the  distal  extremities  of  the  ner%^e  to  which  it  is 
referred. 

If  we  accept  this  distinction,  we  must  deny  the  pains  of  toothache  when 
directly  referred  to  the  aching"  tooth  to  be  true  neuralgia,  and  we  mu«t 
admit  as  true  neuralgia  the  pain  produced  by  an  aneurysm  or  other  tumour 
pressing  on  the  branches  of  nerves. 

Practically,  however,  we  must  be  content  to  call  neuralgia  that  kind 
of  pain  which  is,  so  far  as  we  know>  primary  or  idiopathic.  When 
pain  is  not  produced  by  pressure  due  to  inflammatory  engorgement  of 
vessels  (the  most  frequent  caused  when  it  is  not  caused  by  injury  or  other 
direct  cause,  then  we  may  call  it  neuralgia,  at  least  provisionally.  Thia 
is  the  way  in  which  we  shall  find  that  epilepsy  and  some  other  functions! 
disorders  of  the  nervous  system  are  defined.  Its  justification  lies  in  the 
empirical  fact  that  the  pains  which  on  this  diagnosis  are  called  "  dcu- 
ralgia^'  have  certain  clinical  characters  in  common  which  separate  tlMm 
from  secondary  pains. 

In  one  group  of  cases  we  can  give  some  explanation  of  the  neondga — 
namely,  when  the  neuralgia  is  due  to  peripheral  irritation,  but  not  irrita- 
tion of  the  painful  nerve,  so  that  the  patient  is  mistaken  in  bis  interprete' 
tion  of  the  local  sign.  This  is  sometimes  called  "  reflex  neuralgia.**  That 
the  trifacial  neuralgia  which  is  often  excited  by  disease  of  a  tooth  la  molt 
readily  explained  by  supposing  that  the  irritation  received  from  the  alleetisd 
dental  nerve  spreads  from  one  nerve  nucleus  to  another  within  the  cecebro- 
spinal  centres.  This  *'  referred  visceral  pain/*  as  Dr  Head  calls  it  in  hia 
interesting  articles  in  "  Brain'  (1893),  and  in  '  AUbutt's  System*  (vol  Ti»  p. 
1 724),  is  distiniruiBhed  from  idiopathic  neuralgia  of  the  less  serere  kind  by 
superficial  tendeniess  more  usually  accompanying  the  pain. 

The  clinical  characters  of  neuralgia  are  as  follows : 

(1)  The  pain  is  not  only  referred  to  the  peripheral  ends  of  the  nerr^ 
but  is  felt  to  shoot  or  dart  along  its  course, 

(2)  The  pain  comes  and  goes  ;  it  rises  rapidly  to  severe  intensiiy 
as  rapidly  subsides  again.     Moreover  it  returns  again  and  a^n  in  fin 
Bometimes  with  long  intervals  of  ease,  sometimes  with  only  thort  illf< 
missions ;   or  again,  while  a  certain  degree  of  discomfort  or  tendemen 
almost  constant,  severe  paroxysms  of  pain  occur  from  time  to  time. 

(3)  The  pain  is  stobbing  or  piercing  in  character*   not  tl  "  l< 
that  of  inflammation,  nor  grinding  like  that  of  toothnrhr, 
by  movement  like  that  of  lumbago^     It    has   not 
tual,   baflfled  character  of  the   pain  which  accornr.ji 
efforts  of  obstructed  fieristalsis,  mictiu-ition,  or  • 
ing,  subduing  pain  of  orchitis;  but  u  ■-    ^    r 
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in  quality,  coming  in  bouts  which  force  cries  from  the  sufferer,  and  leave 
behind  them  a  massive,  wearying  after-swell  of  exhaustion. 

(4)  Certain  "  tender  points  "  are  often  developed,  pressure  upon  which 
causes  increase  of  the  patient's  sufferings.  Valleix,  who  first  drew  atten- 
tion to  these  points  dotdoureuxy  showed  that  they  are  constant  in  position 
for  each  of  the  principal  cutaneous  nerves,  and  correspond  with  the  spots  at 
which  they  emerge  from  bony  canals  or  pierce  the  deeper  fascise.  Trous- 
seau afterwards  laid  staress  upon  the  presence  of  an  additional  tender  point 
at  the  spinous  process  of  the  vertebra,  beneath  which  the  affected  nerve 
escapes  from  the  spinal  canal — ^the  apophysial  point.  He  regarded  the 
painful  points  as  fixing  the  maximum  pain  in  an  area  of  superficial  hyper- 
SMthesia,  and  that  they  were  usually  found  in  cases  of  reflex  neuralgia 
from  visceral  disease :  or  as  Dr  Head  puts  it,  they  occur  not  in  true  neural- 
gia but  in  "  referred  visceral  pain." 

Eulenburg,  who  indudes  migraine  under  neuralgia,  found  tender  points 
in  only  about  half  the  cases  whidi  he  examined.  Anstie  believed  that 
they  only  appear  when  the  neuralgia  is  severe  and  persistent.  It  seems 
probable  that  they  are,  after  all,  merely  spots  at  which  nervous  filaments 
haf^n  to  be  so  placed  that  they  can  be  readily  compressed. 

(6)  Another  character  of  neuralgia,  which  is  nearly  constant,  and  is 
often  useful  for  diagnosis,  is  its  limitation  to  one  half  of  the  body.  Even 
when  it  attacks  a  large  number  of  nerve-trunks  on  the  same  side  it 
seldom  spreads  across  to  those  of  the  opposite  side ;  and  it  is  perhaps  never 
quite  symmetrical,  with  the  same  degree  of  severity  and  the  same  extent 
of  distribution,  both  on  the  right  and  the  left  side. 

(6)  A  frequent  effect  of  neuralgia,  particularly  secondary  or  reflex 
neuralgia^  is  that  after  its  subsidence  it  leaves  the  affected  parts  tender 
to  the  touch. 

(7)  Lastly  may  be  mentioned,  as  a  negative  diagnostic  sign,  the  re- 
markable absence  of  signs  of  inflammation. 

Even  with  the  help  of  these  characters,  it  is  often  a  question  whether  a 
given  pain  should  be  rightly  termed  neuralgia  or  not.  The  pain  in  the 
shoulder  whioh  often  attends  abscess  of  the  liver,  the  pain  in  the  arm 
which  is  caused  by  aortic  aneurysm,  the  pain  in  the  testicle  due  to  a  renal 
calculus,  are  each  neuralgic,  because  they  are  not  due  to  lesions  of  the 
shoulder,  the  arm,  or  the  testis;  they  are  reflex  or  referred  neuralgia. 
6astrod3mia  and  angina  pectoris  are  neuralgic  in  character,  and  so  is  the 
pain  which  accompanies  the  passage  of  a  renal  calculus;  but  they  are 
neither  idiopathic  nor  reflex. 

This  remarkable  "  sympathy  "  between  the  viscera  of  the  great  cavities 

and  the  nerves  (vaso-motor  as  well  as  sensory)  of  corresponding  parts  of 

the  surface  is  pvobably  referable  to  the  fact  that  the  visceral  and  parietal 

nenres  were  once  united,  before  the  splitting  of  the  somatopleure  and 

.     qdanohnopleure,  and  are  still  connected,  at  their  proximal  point  of  union, 

k    with  the  centres  of  the  several  segments  of  the  spinal  cord.     Perhaps  the 

K  BMrfM  cf  the  scalp  may  bear  the  same  relation  to  the  brain  beneath, 

^idnid^  Wis  shown  by  Hilton  and  by  van  der  Eolk  to  exist  between  the 

*^-*"*  asTftts  gmMrally  and  the  organs  which  lie  beneath.    Just  as 

»  «♦  4iA  lung  may  be  accompanied  by  pains  referred  to 

(ted  to  the  skin  over  the  chest,  so  we  shall 

bnin  and  its  membranes  may  be  at- 

of  the  frontal,  the  temporal,  and 
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the  occipital  nerves.  The  pains  themselves  are  "  neuralgic,"  but  the  pr^ 
sence  of  other  symptoms  shows  that  the  disease,  as  a  whole,  is  sometUog 
more  than  neuralgia.'*^ 

Neuralgia  of  the  fifth  nerve.  Trifacial  neuralgia.  Prowpalgia,  Tic 
douloureux.  This  anatomical  group  includes  the  most  severe  of  all  neonl- 
giae — a  terrible  malady  commonly  known  as  tic  douloureux.^  Bj  Tronh 
seau  it  is  called  "  epileptiform  neuralgia,"  because  it  occurs  in  pamjias 
with  sudden  onset.  It  was  described  by  Fotheigill,  in  1773,  as  ''  a  painful 
affection  of  the  face,  distinct  from  the  rheumatism  and  the  ague  in  the 
face."  True  tic  douloureux  is  happily  very  rare,  and  can  generally  be 
separated  from  reflex  or  referred  neuralgia,  and  from  less  severe  and  mon 
curable  idiopathic  neuralgia. 

The  absolute  suddenness  with  which  the  pain  of  tio  douloureux  oomei 
on  is  one  of  its  most  remarkable  characters.  The  patient  is  perhapi  fitting 
quietly  reading,  when  he  jumps  up  from  his  seat,  and  walks  up  and  dowa 
the  room,  stamping,  and  pressing  his  hand  against  his  oheek ;  or  hd  rocb. 
himself  backwards  and  forwards  in  the  chair,  crying  out  or  uttering  dee^ 
groans.  In  ten  or  twenty  seconds,  or  a  minute  at  the  longest,  the  parozyim 
is  over ;  it  ceases  as  abruptly  as  it  began.  The  pain  sometimes  affects  all 
the  branches  of  the  fifth  nerve ;  sometimes  only  those  of  the  second  or  of 
the  third  division.  In  certain  cases  the  muscles  of  the  affected  side  ot  tli» 
face  are  thrown  into  violent  spasms  diuing  the  fit  of  pain,  so  that  the  patient 
makes  horrible  grimaces  and  contortions.  These  are  the  cases  which  pro- 
perly deserve  the  title  of  tic  douloureux.  Flushing  of  the  face,  rednen  of 
the  eyes,  and  lacrymation,  usually  following  pallor,  are  frequently  preient, 
and  show  that  vaso-motor  and  secretory  fibres  accompany  the  fifth  i 
The  paroxysms  may  return  every  few  minutes ;  Trousseau  mentioni 
patient  who  had  sometimes  twenty  in  an  hour ;  and  that  in  the  wont  ( 
they  do  not  intermit,  even  during  the  night.  They  are  often  brought  on  by 
movements  of  the  jaws  as  in  speaking,  or  in  eating  or  drinking ;  and  some- 
times pressure  upon  one  of  the  teeth  will  instantly  excite  aa  attack.  It 
is  not  worse  at  night,  and  is  irregular  in  the  time  of  its  attacks.  Somo- 
times  remissions  occur,  the  patient  remaining  free  from  the  disease  for 
several  days  together,  or  even  for  months.  But  sooner  or  later  it  retuxuK 
and  is  as  severe  as  ever. 

The  "  tender  points "  or  maximal  points  are  usually  well  marlc.«^*i 
they  are  situated  at  some  or  all  of  the  numerous  spots  at  w1m* 
branches  of  the  fifth  nerve  emerge  from  bony  channels,  or  perforate  f^*^ 
Pressure  upon  any  of  them  is  instantaneously  followed  by  agonising  y*^ 
and  a  breath  of  cold  air  upon  the  face  may  have  a  similar  effect. 

When  the  disease  is  of  long  standing  the  hair  disappears  fronm-  ^ 
affected  side  of  the  face,  being  worn  off  by  friction.  Zona  not  infrequ^^BB 
follows  or  is  followed  by  neuralgia,  particularly  when  it  affects  the  s^"-^f 


*  On  this  subject  the  writinprs  of  the  late  Dr  Ross,  of  BlMnchtttcr  ('  I>i» 
Nervous  System/  vol.  i),  of  Dr  Mackenzie,  of  Burnley  (•  Brain,'  1802,  and  1898,' W  -^ 
Chronicle/),  and  of  Dr  Head  (<  Brain/  1893-4-6),  should  be  mentioned.  Also  Dr  fiii^  tT^ 
important  section  on  the  nervous  system  in  Schaefer's  '  Text-book  of  Physiology/  ai^^  ' 
experimental  work  published  in  the  '  Phil.  Trans./  by  Prof.  Sherrington. 

t  "  I  hope  your  tick-doleroo,  or  however  you  spell  it,  is  vanidied.  I  hare  M^^^ 
impressions  of  thnt  tick,  and  so  altoffrether  hate  it  aa  an  unpaid  loora  or  the  tick  of  a  ^Hlli 
WMtcb."—Chas,  Lamb  to  Bernard  Barton. 
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orbital  nerve.  The  hair  of  the  scalp  in  supra-orbital  neuralgia  and  of  the 
beard  in  infra-orbital  is  sometimes  turned  white  on  the  afibcted  side. 

As  Fothergill  originally  stated,  the  disease  scarcely  ever  occurs  under 
f ortjy  and  often  begins  at  a  much  later  age.  Anstie  says  that  the  worst  case 
he  ever  saw  was  in  a  woman  who  was  eighty  years  old  when  she  was  first 
attacked,  but  this  was  an  exception.  The  disease  usually  begins  between 
forty  and  sixty.     It  is  not  more  6ommon  in  one  sex  than  in  the  other. 

Sufferers  from  severe  facial  neuralgia  are  often  the  subjects  of  suicidal 
melancholia,  and  their  mental  condition  is  almost  always  one  of  depression. 
This  is  no  doubt  due  to  the  severe  pain  which  they  endure,  but,  also, 
they  are  sorely  tempted  to  seek  a  temporary  relief  in  drink,  which  brings 
its  penalty  in  increased  despondency  afterwardsi  The  aetiology  of  this 
severe  form  of  facial  neuralgia  is  quite  unknown.  It  is  not  hereditary, 
occurs  in  both  sexes,  and  is  not  connected  with  insanity  or  hysteria.  No 
constant  or  important  histological  changes  have  yet  been  found  in  the  trunk 
of  the  nerve  or  in  the  Gasserian  ganglion. 

It  does  not  appear  that  this  form  of  neuralgia  is  ever  caused  by 
peripheral  irritation  of  any  branch  of  the  fifth  or  of  other  nerves.  Accord- 
ing to  Tomes,  true  tic  douloureux  never  depends  upon  diseased  teeth;  he 
quoted,  as  a  warning,  a  case  of  Trousseau's,  in  which  the  pain  came  on 
when  the  patient  touched  with  the  tip  of  his  finger  his  few  remaining 
teeth,  but  in  which  they  were  extracted  without  the  slightest  benefit  result- 
ing. Patients,  who  have  in  vain  had  a  large  number  of  teeth  removed, 
<iome  to  us  with  their  disease  unmitigated.'*^ 

Neuralgia  facialis  minor, — ^Less  intense  trifacial  neuralgia  often 
occurs  in  young  persons,  and  may  depend  on  disease  of  the  teeth.  The 
pain  shoots  and  darts  along  the  branches  of  the  fifth  nerve,  but  it 
is  generally  accompanied  with  a  dull  aching  or  gnawing  sensation.  It 
is  often  paroxysmal,  and  (like  other  forms  of  neuralgia)  it  is  apt  to 
come  on  when  the  patient  is  fatigued  or  exhausted  from  want  of  food. 
It  is  seldom  severe  enough  to  prevent  him  from  attending  to  the  duties 
or  pleasures  of  life,  although  it  may  cause  him  great  discomfort.  In 
many  cases  it  is  relieved  at  once  by  a  glass  of  wine,  or  a  dose  of 
quinine.  The  most  frequent  cause  of  this  form  of  neuralgia  is  chronic 
inflammation  of  a  tooth-pulp.  Other  conditions  mentioned  by  the  elder 
Tomes  and  by  James  Salter  are  the  difficult  eruption  of  a  wisdom-tooth 
(or  its  impaction  in  its  socket),   the  presence  of  secondary  dentine  in 

*  In  the  case  of  Dr  PembertoD,  a  London  physician  of  great  repute  in  his  day  (1765— 
1822),  the  OS  frontis  was  found  after  death  to  be  unusually  thick,  and  a  bony  mass  lay  within 
the  falz  cerebri.  It  was  supposed  that  these  changes  had  set  up  an  irritation  which  caused 
the  neuralgia,  but  there  is  no  evidence  that  any  branch  of  the  fifth  nerve  was  involved  in 
tbenif  and  outgrowths  of  bone  of  a  precisely  similar  kind  are  often  found  in  those  who 
have  had  no  pain  in  the  head  or  face,  nor  any  cerebral  symptoms. 

In  a  celebrated  case  of  Romberg,  in  which  the  carotid  artery  was  dilated  to  twice  its 
nsoal  size  where  it  passed  through  the  cavernous  sinus,  it  seems  very  doubtful  whether  the 
so-called  aneurysmal  condition  of  the  vessel  had  anything  to  do  with  the  tic  douloureux 
from  which  the  patient  had  suffered  on  the  corresponding  side  of  the  face;  for  that  disease 
had  existed  for  eighteen  years  at  the  time  of  his  death,  and  one  cannot  suppose  that  the 
artery  had  been  dilated  during  the  whole  of  that  time.  I  have  repeatedly  seen  a  similar 
aifeetion  of  the  carotid  at  the  same  spot  in  the  bodies  of  those  who  had  made  no  complaint 
of  neuralgic  pain  during  life.  Again,  it  is  difficult  to  believe  that  the  fifth  nerve  could  have 
been  pressed  upon  without  the  sixth  and  the  third  nerves  having  becu  first  paralysed. 

In  Jeffries'  oft-quoted  case,  a  triangular  piece  of  china  from  a  broken  cup  remained 
lodged  in  the  cheek  of  a  girl,  and  gave  rise  for  fourteen  years  to  violent  pains,  which  ceased 
n  few  weeks  after  its  excisiou ;  but  that  patient  was  too  young  for  true  tic  douloureux. 
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a   pulp    cavity,    exostosis,    hypertirophy   of    the    crusta    petrosa^    alTeolar 
periostitis,  decomposition  of  a  deajd  pulp  in  a  confined  space,  and  even  tLe 
exposure  of  sensitive  dentine,  or  the  crowding  of  the  teeth  together  from 
insufficiency  of  room.     In  many  instances  the  affected  tooth  is  tender,  •© 
that  sudden  pressure  on  it,  or  the  contact  of  substances  much  hotter  or 
colder  than  itself  starts  an  attack  of  the  pain.     Salter  related  one  LnflUnce 
in  which,  although  the  offending  teeth  were  painful  when  touched,  drmbt 
for  a  time  prevailed  as  to  the  real  cause  of  the  neuralgia  from  which  the 
pati^Git  suffered,  because  this  rotumed  again  and  again,  there  being  only  a 
temporary  interval  of  ease  after  each  tooth  in  succession   had   been  ex- 
tracted, until  the  last  two  were  removed  at  one  operation,  when  the  pain 
entirely  ceased.     All  the  teeth  had  nodules  of  exostosis   on   their  fa 
It  might  bo  expected  that  any  affection  of  a  tooth  in  the  lower  jaw  wou 
give  rise  to  neuralgia  in  the  course  of  the  branches  of  the  third  dirisiotT 
of  the  fifth  nerve,  and  that  a  diseased  tooth  in  the  upper  jaw  would  »et 
up  pain  in  the  distribution  of  tlie  second  division.     But  this  is  not  alwayi 
the  case.     Indeed,  Salter  mentions,  as  very  frequent  seats  of  **  dentJil 
raigia,"  tho  supra-orbital   nerve,  the  globe  of  the  eye,   the   temple, 
particularly  a  spot  a  little  to  one  side  of  the  vertex.     The  practical 
would  seem  to  be  that  the  only  way  of  avoiding  the  risk  of  Dverlook 
affections  of  the  teeth  as  causes  of  the  milder  forms  of  trifacial  neurti%ia 
to  have  the  ju^'s  thoroughly  examined  by  the  dentist  in  every  ease.     Sali« 
who  suffered  severely  from  neuralgia  himself,  recorded  some  curious  in* 
stances   in   which   the   nutrition   of   parts   affected   with    reflex   neuralpA 
from  caries  of  the  teeth  undenvent  perversion ;    in  one,   the   iris  of  the 
affected  eye,  from  being  of  a  deep  ha2el  colour,  became  of  a  dull  grey. 

It  must  be  borne  in  mind  that  pains  un distinguishable  from  those  of 
neuralgia  are  often  the  earliest  symptom  of  diseases  of  tho  maiiUsry 
other  facial  bones.     There  is  in  the  museum  of  Guy's  Hospital  a  speoimcEftl 
of  Bright*s,  in  which  a  morbid  growth  made  it«  way  from  the  spbenoifkl 
sinuses  into  the  middle  fossa  of  the  base  of  the  skull,  and  doubtlei 
upon  the  fifth  nerve ;   the  patient,  a  woman  of  forty,  whose  oou&i 
fthowed  strong  indications  of  suffering,  complained  of  severe  pain  oa  tfcf" 
Biune  side  of  the  face,  which  became  more  violent  in  paroxyscos. 

The  less  severe  forms  of  facial  neuralgia  as  well  as  otlier  lociU  vsrieti<^« 
are  more  often  seen  in  women   than  in  men ;    they   are   most   comm^Ki  - 
between  puberty  and  marriage  or  at  the  climacteric  period.     They  oft« 
accompany  anaemia  of  the  slighter  kinds,  hysteria,  and  malariju     The  »<i 
called  neuralgia  of  gout,  diabetes,   and  alcohol  is  probably  due  to 
pheral  neuritis. 

Cervx^o-orcipit<tl  neuralgia  needs  but  brief  consideration.  Among  the 
ascending  branches  of  the  cervical  plexus,  the  great  occipital,  or  posterior 
division  of  the  second  spinal  nerve,  is  the  one  to  which  neura%tc  psia  it 
most  often  referred.  One  must,  however,  be  careful  not  to  of^riook 
disease  of  the  cervical  vertebra  in  these  cases. 

Brachial  neuralgia  generally  affecta  more  than  one  branch  of  tlit 
brachial  plexus.  Numerous  ''  tender  points  "  are  developed,  most  of  them 
at  spots  where  the  ner^-es  pierce  the  fascia,  and  one  at  tl"»  •'^•^' nor  asflt 
of  the  scapula. 

It  is  pn>bable  that  some  crises  are  not,   like  tic  douioun^ur,  pmriyj 
functional,  but  are  due  to  a  chronic  interstitial  neuritis  of  the  affe 
trunk.     Such  oases  are  distinguished  by  their  chronic  course,  iho  tew 
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acute  but  more  constant  pain,  local  tenderness  of  the  limb  on  deep  pres- 
sure, and  the  occurrence  of  trophic  symptoms,  such  as  a  glossy  state  of  the 
skin  {infra,  p.  576),  the  peculiar  sensation  known  as  causalgia,  and  more 
rapid  wasting  of  the  muscles  than  is  accounted  for  by  their  disuse. 

In  fact,  while  the  fifth  cranial  nerre  seems  to  be  the  favourite  seat  of  ^ 
pure  neuralgia,  and  the  lower  limb  of  painful  neuritis,  both  forms  of  disease 
are  met  with  in  the  upper  extremity ;  and  here  the  neuralgia  is  most  often 
secondary  and  "referred." 

Brachial  neuralgia  is  liable  to  be  aggravated  by  muscular  movements  of 
the  arm.  Anstie  mentions  how,  when  convalescence  was  almost  established, 
the  act  of  playing  on  the  piano  for  half  an  hour  brought  back  the  pains 
at  once.  Salter  ('  Gu/s  Hosp.  Rep.,'  1867)  has  shown  that  neuralgia  ajfect- 
ing  the  nerves  of  the  upper  limb  is  sometimes  due  to  diseases  of  the  teeth. 
He  says  that  pains  in  the  shoulder  and  acromion,  over  the  insertion  of  the 
deltoid,  or  at  the  bend  of  the  elbow,  not  infrequently  depend  on  this  cause ; 
and  he  cites  the  case  of  a  lady  who,  whenever  any  of  the  teeth  in  the  left 
side  of  the  lower  jaw  became  tender  from  caries,  was  immediately  attacked 
with  severe  neuralgia  at  a  circumscribed  spot  in  the  forearm. 

The  most  severe  case  the  writer  has  met  with  was  in  the  person  of  a 
well-known  man  of  science  who,  when  considerably  over  seventy  years  of 
age,  was  attacked  by  neuralgia  of  the  shoulder  and  arm  following  zona. 
The  pain  was  incessant,  except  when  deadened  by  narcotics,  for  several 
months,  and  was  so  severe  as  to  overshadow  the  ordinary  symptoms  of  a 
fatal  intercurrent  disorder,  which  at  last  relieved  his  sufferings. 

Among  the  rarer  causes  of  pains  in  the  arms  that  might  be  mistaken 
for  neuralgia  may  be  mentioned  disease  of  the  articular  processes  of  the 
cervical  vertebrae.  In  1876  a  woman  was  admitted  into  Gu/s  Hospital 
under  Dr  Wilks,  who  had  for  four  months  been  suffering  from  pains  in  the 
right  shoulder,  round  the  side,  and  down  the  arm  to  the  tips  of  the  fingers. 
No  cause  for  her  complaints  could  be  discovered,  but  after  a  few  weeks 
she  was  attacked  with  pnexunonia,  and  died.  Dr  Goodhart  made  a  post- 
mortem examination,  and  found  that  there  was  disease  of  the  joint  between 
the  seventh  cervical  and  the  first  dorsal  vertebrae,  and  in  this  the  lowest 
root  of  the  brachial  plexus  was  involved.  In  a  case  of  brachial  neuralgia 
quoted  by  Watson,  a  sailor  suffered  in  the  distribution  of  the  median  nerve 
after  a  bullet  wound  in  the  arm  had  healed ;  the  arm  was  at  last  amputated, 
in-ith  immediate  cessation  of  the  pain,  and  in  the  median  nerve  a  fragment 
of  lead  was  found  embedded. 

Intercostal  neuralgia, — ^Under  this  head  may  be  mentioned  the  stitch 
in  the  side  which  often  comes  on  in  healthy  children  after  running.  It 
naay  occur  on  either  side,  and  therefore  is  certainly  not  due  to  hypo- 
thetical "  congestion  of  the  liver."  It  seems  by  its  acute  character  and  its 
speedy  disappearance  to  be  a  true  neuralgia,  and  it  ought  to  be  care- 
fully distinguished  from  intercostal  myalgia  (often  called  rheumatism), 
which  is  increased  by  movement  of  the  ribs.  To  both  the  vague  term 
pleurodynia  is  applied,  as  well  as  to  many  cases  of  dry  pleurisy.  But  there 
is  a  kind  of  "  stitch "  in  the  left  side  commonly  observed  in  cases  of 
chlorosis,  and  of  mitral  disease,  which  seems  to  be  in  some  way  due  to 
pressure  on  the  intercostal  nerves. 

The  most  important  intercostal  neuralgia  is  that  which  precedes,  accom- 
panies, or  follows  an  attack  of  zona.  It  is  acute,  unilateral,  follows  the  course 
of  a  nerve,  and  corresponds  exactly  to  the  supra-orbital  neuralgia  which 
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follows  zona  of  the  forehead.  It  also  conforms  to  the  rule  that  th» 
severity  and  persistence  of  neuralgia  increase  with  age;  for  it  is  either 
slight  or  entirely  absent  in  the  case  of  children,  sometimes  severe  but 
always  of  limited  duration  in  adults,  while  in  old  patients  alone  do  we 
meet  with  cases  which  are  as  terrible  both  in  degree  and  in  duratjon 
as  the  worst  cases  of  tic  douloureux. 

Neuralgia  of  the  lunibar  nerves  is  less  frequent  than  that  of  the  faoe  or 
limbs,  and  agrees  closely  with  cervical  neuralgia.  The  cause  may  be  diseaae 
of  the  vertebrae^  or  of  the  sacro-iliac  joint,  and,  like  cervical  neuralgia  again, 
it  is  often  associated  with  myalgia. 

The  affection  described  by  Astley  Cooper  as  irritable  testis  is  probaUj 
neuralgia  of  the  spermatic  plexus.  In  one  case  recorded  by  Brodie  the 
testis  became  swollen  and  tender.  This  was  from  reflex  neuralgia  depen- 
dent on  the  passage  of  a  calculus  down  the  ureter. 

Neuralgia  of  the  ovaries  is  far  from  a  rare  affection,  thou^  difkoh 
always  to  distinguish  from  pain  in  these  organs  due  to  local  lesicmi.  b 
affecting  one  side  only,  its  severity  and  occurrence  in  short  paroiyiini,  m 
the  most  characteristic  features.  Coccygodynia  also  has  most  of  the  ligu 
of  a  true  neuralgia,  but  may  be  secondary  to  caries  of  the  bone  or  maligunt 
disease  of  the  rectum  or  pelvis.  Other  forms  of  abdominal  neuralgia,  no 
doubt,  exist ;  but  it  is  almost  impossible  to  distinguish  them  from  the 
secondary  nervous  pains  due  to  moveable  kidney,  renal  calculus,  gall-stoDM, 
or  intestinal  irritation. 

Neuralgia  of  joints  was  many  years  ago  described  by  Brodie.  In 
former  days,  when  surgical  diagnosis  was  less  perfect  than  now,  limbi 
were  amputated  at  the  patient's  request  on  account  of  constant  pain  in  tike 
knee  or  elbow;  and  when  the  joint  was  afterwards  found  to  be  perfectly 
healthy  the  case  was  described  as  neuralgic  or  hystericaL  S<xne  of  tlieae 
cases  were  probably  due  to  reflex  neuralgia ;  for  instance,  gonalgia  de- 
pendent on  disease  of  the  hip-joint,  or  on  femoral  aneurysm.  The  patho- 
logy of  such  cases  is  set  forth  in  Mr  Hilton's  masterly  '  Lectures  on  Beit 
and  Pain,'  particularly  in  the  fourth  and  the  ninth. 

The  girdle-pains  of  transverse  myelitis  are  to  be  compared  to  Hkm 
caused  by  impaction  of  biliary  or  renal  calculi,  and  are  therefore  secondary, 
not  idiopathic,  as  are  the  pains  of  spinal  meningitis,  which  depend  on 
pressure  on  the  posterior  nerve-roots.  But  the  "  lightning-pains  "  of  tabea 
are  in  all  their  characters  true  neuralgia,  and  they  are  not  due  to  any 
demonstrable  lesion  of  the  nerves. 

Crural  aiid  sciatic  neuralgia, — There  is  no  doubt  that  the  anterioi 
crural  nerve,  and  more  rarely  the  great  sciatic  or  some  of  its  branches,  may 
be  the  seat  of  true  neuralgia,  marked  by  the  characters  enumerated  above 
and  in  addition  by  its  occurrence  in  persons  liable  to  facial  or  brachial 
neuralgia,  by  the  absence  of  tenderness  over  the  trunk  of  the  affectec 
nerve,  and  by  the  absence  of  trophic  symptoms.  Plantar  neuralgia  an< 
metatarsal  (so-called  Morton's)  neuralgia  are  probably  most  often  due  t( 
fiat-foot,  and  are  best  treated  by  local  measures. 

Among  the  neuralgias  of  the  lower  extremity  should  be  included  thi 
cases  of  numbness  and  pain  in  the  distribution  of  one  lateral  cutaneoui 
nerve  (usually  the  left)  which  have  been  described  as  Meralgia  parcBsthetica 

Prognosis  of  neuralgia, — The  duration  of  neuralgia  and  its  amenability 
to   treatment  vary   greatly.     TVl^  mQ%\>  \»T^^x%fi.t«d  and  obfltinate   loca 
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lonn  is  Tio  Douloureux ;  most  writers  speak  of  it  as  incurable,  and  Trous- 
seau mentions  a  case  in  which  it  went  on  for  thirty  years.  The  less  severe 
cases  of  facial  neuralgia  seldom  last  more  than  a  few  months.  The  older 
the  patient  is,  the  more  likely  is  the  disease  to  be  prolonged  as  well  as 
severe.     Neuralgia^  however,  does  not  appear  to  shorten  life. 

Recovery  is  generally  gradual,  and  it  is  apt  to  be  interrupted  by  re- 
lapses. Even  after  the  pain  is  gone,  the  affected  part  sometimes  feels  stiff 
for  a  long  time,  and  its  muscles  are  quickly  fatigued  by  exertion. 


Treatment — ^This  often  taxes  one's  patience  and  skill  to  the  uttermost. 
Fresh  air,  regular  exercise,  plenty  of  sleep,  an  abundant  supply  of  food, 
are  essential,  Anstie's  dictum  that  neuralgia  is  the  cry  of  a  nerve  for 
food  conveys  an  important  truth.  Whenever  he  could  ho  made  his  patients 
take  cod-liver  oil;  if  the  stomach  revolted  at  that,  he  insisted  on  their 
eating  butter,  Devonshire  cream,  or  sometimes  olive  oil,  or  even  cocoa- 
nut  oiL  He  strongly  objected  to  allowing  sufferers  from  neuralgia  to  have 
wine  or  brandy,  except  in  very  moderate  quantities,  and  with  meals,  and 
all  experienced  physicians  concur  in  his  repeated  protests  against  prescrib- 
ing stimulants  for  the  temporary  relief  of  pain. 

Quinine  in  large  doses  is  often  of  striking  benefit,  especially  in  trifacial 
neuralgia,  and  in  cases  which  show  periodic  exacerbation,  even  when  the 
patient  has  never  lived  in  a  malarious  country. 

Ammonium  chloride  in  full  doses  is  believed,  in  Germany,  to  be  an 
efficient  remedy  in  certain  cases.  The  writer  has  seen  it  more  useful  in 
aoiatioa  and  lumbago  than  in  pure  neuralgia. 

Iron  has  long  been  a  trusted  remedy  in  England.  It  should  be  given  in 
aa  large  doses  as  possible.  Chalybeate  waters  and  the  milder  preparations 
are  useless.  But  saccharated  carbonate  of  iron  by  the  drachm  and  tincture 
of  steel  by  20  or  30  minim  doses  are  often  effectual. 

Of  all  drugs,  however,  arsenic  holds  the  first  place,  or  the  next  after 
quinine,  whether  as  the  liquor  sodse  arseniatis,  which  Dr  Fagge  preferred, 
or  as  Fowler's  solution ;  it  should  always  be  given  after  food,  well  diluted, 
and  the  dose  should  be  regularly  increased  until  some  physiological  effect 
is  produced. 

While  iron,  arsenic,  and  quinine  with  fattening  food  are  our  best  weapons 
in  treating  the  condition  which  leads  to  neuralgia,  we  need  also  a  drug  to 
give  inunediate  if  only  temporary  relief.  FothergiU  gave  coniiun  with  some 
success;  but  it  is  not  a  powerful  enough  anodyne  for  any  but  the  milder 
^ases. 

When  neuralgia  particularly  affects  the  lower  jaw,  and  whenever  it  is 
connected  with  dental  irritation,  hutyJrchlor'aldehyde  hydrate  ("croton- 
chloral")  is  always  worthy  of  trial.  It  often  unmistakably  succeeds,  and 
often  as  unmistakably  fails. 

Of  late  years  Antipyrin  (phenazone)  has  been  much  used  for  neuralgia, 
particularly  facial  neuralgia,  and  in  many  cases  its  effect  is  decided  and 
oomplete.  Phenacetin  is  another  most  valuable  remedy,  equal,  or  sometimes 
aaperior,  to  antipyrin.     Gelsemium  in  full  doses  has  also  proved  efficacious. 

Local  treatment,  though  only  palliative,  is  worth  trying  in  the  less 

aevere  and  inveterate  cases.     Neither  hot  water  nor  ice  is  of  much  service, 

but  rubefacients  when  used  over  the  painful  points  or  spots  of  maximum 

pain  sometimes  give  relief  even  in  facial  neuralgia.     The  local  application 
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of  belladaima,  or  of  chloral  hydrate  with  o&mphor,  or  chloroform  Unimeot, 
or  menthol,  often  removes  a  slight  att-ack.  One  of  Sir  Thoma«  Watsons 
well-told  cciees  is  that  of  a  patient  who  was  cured  bj  an  ointment  of  acorn* 
tine ;  and  in  the  sjmptomatio  neuralgia  of  the  second  division  of  the 
nerve  from  the  teeth,  tincture  of  aconite  applied  locally  has  a  most  welcome 
benumbing  effect  on  the  pain.* 

Galvanum  is  oft^jn  useful  in  the  treatment  of  neuralgia.  One  of  th« 
poles  of  a  battery  may  be  placed  close  tc»  the  spine  of  the  affected  sidep 
or  near  the  roots  of  the  painful  nerves,  the  other  being  applied  U{KXi 
the  various  **  painful  points "  in  succession.  An  **  ascending "  current 
is  said  to  be  most  efficient.  A  good  example  of  the  effect  of  thia  form  of 
electricity  is  afforded  by  a  case  related  by  Anstie  in  the  fourth  volume  of 
the  Clinical  Society's  *  Transactions/  A  woman  had  for  nearly  five  tnontht 
suffered  from  cervico-bnichial  neuralgiji,  which  lasted  for  several  hours  cacli 
day,  and  had  defied  all  kinds  of  medicinal  treatment.  The  first  appli- 
cation of  a  battery  of  from  ten  to  fifteen  cells  arrpsted  the  pain;  the 
attack  which  followed  was  much  less  severe  than  usual ;  and  after  thirteen 
days  the  complaint  ceased  to  recur.  Another  case  in  which  great  relief 
was  afforded  was  read  t4>  the  Clinical  Society  at  the  sanie  time  by  Dr 
Buzzard-  Faradisation  of  the  nerve  is  rather  injurious  than  beneficial,  imd 
the  application  of  a  powerful  current  to  the  skin  by  meana  of  the  electrk 
brush  iB  only  a  severe  mode  of  counter-irritation. 

Blisters  should  be  placed,  as  Anstie  recommended,  not  upon  the  painful 
part  itself,  but  close  to  the  spine  at  the  level  of  the  affected  nerves,  or  a 
small  blister  may  be  put  on  the  points  of  maximum  pain  with  great  ftlici 
for  the  time.  Even  in  the  desperate  tic  douloureux  of  oM  age,  a  bliMtf 
applied  to  the  nape  of  the  neck  sometimes  removes  the  pain  fur  a  hog 
time. 

Opium. — ^In  severe  cases,  when  all  treatment  by  local  meastir^ft 
failed,  we  must  fall  bnck  on  opium.  One  is  loth  to  adtuimster  it  whfo 
there  is  any  hope  of  the  ultimate  subsidence  of  the  complaint ;  hut  in  cmci 
of  incurable  tic  douloureux  Trousseau  increased  the  dose  boldly  until  sotn*- 
times  two  fluid  drachms,  or  even  half  an  ounce  of  laudanum  was 
daily,  and  in  a  few  instances  the  result  was  more  than  a  palliation  o 
patient's  misery.  The  frequency  and  severity  of  the  attacks  of  pain 
lessened,  so  that  after  a  time  the  drug  could  be  discontinued  ;  and  all 
a  relapse  occurred,  the  interval  of  ease  was  a  great  gain.  Sleep  had  Um 
obtained  and  food  had  been  taken,  which  had  before  been  almost  i^ 
possible. 

In  many  cases  the  administration  of  opium  by  the  mouth  disorders  Ih^ 
digestive  organs.  Hence  the  subcutaneous  injection  of  morphia  tt  pnt- 
ferable ;  and  this  method  of  treating  neuralgia  has  been  exten^sTvly  Oi- 
ployed.  The  quantity  should  be  very  carefully  regulated :  not  mcin*  tkas 
a  sixth  of  a  grain  of  the  Pharmacopceial  solution  should  be  used  on  ike 
first  occasion.  If  relief  is  not  afforded  by  such  doses,  larg^  ones  may  l» 
tried ;  a  quarter  of  a  grain,  half  a  grain^  or  even  a  grain.  One  seldooi  bi* 
to  use  the  syringe  often er  than  twice  in  the  twenty-four  hours ;  boi  AmUM 

*  Phiiiphoru^  bat  been  recominenclect,  dissolved  in  n  tenspnonful  of  e^*Hv^  Ail,  </m^ 
twelfth  of  a  fni^iTi  every  four  honra.  Dr  Ashbnrton  Thotn)i«i>u  repc»rtc^  Hftj  f^m  «f 
neumlgiii  trented  by  phosphor ii».  In  tfeveriil  of  which  the  effei^tt  af  the  imt^y  wvn  t*  W* 
been  remarkiibte ;  hut  he  ndiuitted  that  if  decided  result*  »rc  acit  atlnl&eit  williia  lif»« 
dayt  it  is  useless  to  persevere. 
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laid  stress  on  the  importance  of  performing  the  operation  as  early  as  pos- 
sible after  the  commencement  of  an  exacerbation  of  the  pain.    It  seems  to 
be  a  matter  of  indifference  whether  the  morphia  is  injected  at  the  seatj 
of  pain  or  at  any  other  part  of  the  hodj,  except  for  the  effect  on  the  / 
patient's  imagination. 

Subcutaneous  injection  of  morphia  is  the  most  rapid  method  of  using 
opiates ;  but  except  for  this  advantage  it  is  less  adapted  to  neuralgia  than 
is  laudanum.  There  is  fear  of  making  the  patient  an  opium-eater ;  but  the 
habit  of  subcutaneous  injection  of  morphia  is  to  that  of  taking  laudanum 
like  intemperance  in  ardent  spirits  to  intemperance  in  wine. 

The  patient  gradually  falls  into  a  state  of  depression  and  irritability, 
wluch  can  be  relieved  by  nothing  but  a  fresh  dose.  Even  after  the 
original  disease  is  relieved  patients  sometimes  find  great  difficulty  in 
discontinuing  injections  of  morphia  to  which  they  have  been  accustomed ; 
and  if  they  are  to  succeed,  must  endure  much  discomfort  and  even  misery 
tor  several  days.  For  this  reason,  as  well  as  for  others,  the  syringe  should 
not  be  entrusted  to  the  hands  of  the  sufferer  himself,  nor  even  to  those 
d  a  relative  or  servant,  unless  perhaps  in  incurable  cases. 

Operation. — ^Formerly  it  was  the  practice  to  divide  the  infra-orbital 
nerve  in  severe  cases  of  neuralgia;  and,  when  the  relief  was  found  to  be 
only  temporary,  to  excise  a  piece.  This  operation  was  performed  on  Dr 
Pemberton  by  Sir  Astley  Cooper  early  in  the  century  without  any  benefit, 
[  and  the  present  writer  saw  it  done  by  N^laton  in  1863.  It  might  have  been 
thought  from  experiments  on  animals  that  the  cut  ends  of  the  nerve  could 
be  turned  back  and  sutured  so  as  to  make  reunion  impossible.  But  pro- 
bably the  formation  of  bulbous  ends  at  the  stimip  would  be  an  additional 
source  of  failure ;  and  there  is  the  possibility  of  a  neuritis  above  the  point 
of  section  or  even  of  a  central  origin  of  the  neuralgia  in  some  cases.^ 

Surgeons  have  long  been  convinced  that  neither  section  nor  excision  of 
tiie  nerve  is  of  permanent  service.  Of  late  years,  however,  Fedor  Erause  in 
Germany,  Dr  Hartley  in  America,  and  Mr  Horsley  in  England,  have  success- 
fully carried  out  in  about  fifty  cases  the  formidable  operation  of  opening 
the  skull,  lifting  out  of  the  way  the  temporo-sphenoidal  lobe,  and  removing 
the  Gasserian  ganglion  with  the  sensory  root  of  the  fifth  nerve.  Only  one 
fatal  result  appears  to  have  been  reported ;  and  the  neuralgia  appears  not  to 
hare  returned. 

Sciatica. — ^The  common  affection  known  as  sciatica  (passio  ischiadica) 
differs  so  markedly  from  true  neuralgia  in  its  clinical  course,  its  pathology, 
and  its  treatment,  that,  although  most  writers  have  regarded  it  as  such,  the 
present  writer  would  put  it  on  a  different  basis  as  a  true  Neuritis.  The 
part  of  the  nerve  which  most  commonly  suffers  is  in  the  upper  half  of  the 
thigh,  but  often  the  whole  length  of  the  trunk,  the  small  sciatic  over  the 
buttocks,  and  both  the  popliteal  nerves  with  their  digital  branches  are 
involved.  Occasionally  it  may  be  limited  to  the  back  of  the  knee,  or  to 
the  terminal  twigs  in  the  calf.  The  symptoms  of  sciatica  differ  widely  from 
those  of  tic  douloureux.  Instead  of  paroxysms  of  acute  pain,  darting  like 
lightning  through  the  nerve,  and  separated  by  intervals  of  comparative 
freedom,  there  is  a  constant,  heavy,  gnawing  sensation ;  its  intensity  is  not 

•  See  Mr  Bowlbj*i  Aitley  Cooper  prize  essay  on  *'  Diseases  and  iDJuries  of  Nerves,  and 
kbeir  Sarg^csl  Trefttment "  (1886). 
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uniform,  but  the  variations  are  comparatlTely  slight  and  uncertjua; 
if  it  runs  along  the  affected  nerve  at  all,  it  travels  slowljr.     It  oft«a 
to  be  worse  at  night.^     Few  diseases  cause  more  peevisbxieflB,  restli 
and  misery,  spoiling  the  appetite,  perverting  sleep,  and  interfering  with 
every  kind  of  work,  as  well  as  with  most  amusements  and  all  athletic  tportib 

The  pain   is  increased  by  pressure  on  the  sacral  plexua  within  ths 
pelvis,  or  at  its  exit  from  the  sciatic  notch,  and  thus  deftecadon 
attended  with  much  suffering.     The  patient  is  afraid  to  sneeze  or 
and  guifers  from  any  sudden  movement,  especiaUy  from  stooping. 

^Tien  sciatica  has  lasted  long  t<?nder  points  are  generally  to  be  found ; 
one  is  situated  where  the  nerve  emerges  from  the  pelris.  The  whole 
length  of  the  nerve,  however,  becomes  most  sensitive  to  pressurei  Old 
especially  that  part  of  the  external  popliteal  branch  which  lies  under  eoNT 
of  the  biceps  tendon. 

Wasting  of  the  muscles  is  another  symptom  which  supervenea  in 
caseF  of  sciatic^  The  buttock  becomes  flattened  and  flabby,  the  mmdM 
of  the  thigh  and  calf  are  reduced  in  size»  and  feel  soft  and  flaccid,  Froai 
the  first  the  patient  is  compelled  by  the  pain  to  limp  in  walking,  so  that  hs 
put«  only  his  toes  to  the  ground,  and  is  glad  to  make  use  of  a  stick,  Ifl 
severe  cases  he  lies  on  the  sofa  all  day  long,  with  every  joint  of  the;  limb 
bent,  dreading  to  make  the  slightest  movement.  Painful  cramps  m  tb« 
flexor  muscles  of  the  toes  may  coma  on,  especially  when  the  patioit  ii 
just  falling  off  to  sleep. 

A  certain  degree  of  anaesthesia  or  impairment  of  tactile  senailnfitj 
appears  to  be  almost  constant  in  the  more  serere  cases  of  sciaticiii  adid 
sensatioDs  of  numbness  and  tingling  are  often  present.  The 
limb  is  sometimes  colder  than  the  opposite  one. 

It  will  be  seen  from  this  account  that  sciatica  differs  in  the  eharartiar  tf 
the  pain  and  in  other  clinical  features  from  those  given  on  pag*M  W4— 5, 
which  particularly  apply  to  tic  douloureux.  If  we  mean  by  scialloa  to 
denote  any  painful  affection  in  the  course  of  the  sciatic  nerve,  we  imill 
admit  that  its  pathology  is  very  varied.  But  if  we  confine  the  tefm  ta 
primary  neuritis,  it  is  most  important  that  we  should  not  cooloiilld  ^ 
true  disease  with  the  effects  of  pressure  upon  the  sacral  plexiia  aiut  maik 
nerve. 

In  the  '  Guy^s  Hospital  Reports  '  (vol.  x,  1864)  a  oaae  was  pubiiibiii 
that  was  regarded  as  an  example  of  sciatica  until  the  patient  unexpectedly 
died  ;  when  a  large  aneurysm  was  found  upon  an  abnormal  artery,  whid 
passed  down  throiigh  the  sciatic  notch  and  along  the  back  of  the  thSgk 
That  case  is  probably  imique,  such  a  course  of  the  Teasel  (which  ia  aonnal 
in  birds)  being  one  of  the  rarest  of  abnormalities  in  the  htmiaa  nbjeeft; 
but  a  precisely  similar  pain  might  be  caused  by  an  aneurysm  upon  oos  ^ 
the  regular  arteries,  or  by  a  sarcomatous  growth  preeaing  on  the  oema. 

It  has  been  supposed  that  sciatica  may  be  due  to  preaaure  ol  tmpactid 
Bcybala  upon  the  nerve  of  the  left  side ;  and  the  result  ol  emptyillf  the 
sigmoid  flexiire  is  said  to  prove  the  fact.  But  in  cases  which  oocaatfiafly 
are  met  with  of  pain  from  pressure  during  labour  or  from  retrofVftal 
Uterus  or  ovarian  tumours  which  have  fallen  into  the  pelvis,  the  piJli  ii 
accompanied  with  more  decided  numbness  and  paralytU  than  atteid 
ordinary  sciatica. 

*  Thif  wu  ueriHed  by  the  ]st«  Dr  Henry  Lawnon  (htmtelf  t  rnkWrnrnw  htmmiM^iA) 
to  the  fact  tbat  the  patieot  tbexi  baa  less  to  dJitrmct  bit  tboii|rbts  ihma  la  tiftt^j. 
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T&0  relation  of  soiatieiei  to  rheumatiiBm  is  altogether  imaginary,  if  any 
MinHe  meaning  be  attached  to  the  word  '"rheumatism;"  but  there  is  a 
of  sciatica  whidh  accompanies  lumbago,  and  probably  owns  the  same 
In  fact»  myalgia  is  the  natural  ally  of  sciatica^  and  occurs  in  the 
kind  of  patients  and  often  in  the  same  individual. 

There  is  no  doubt  that  occaaionally  sciatica  is  due  to  gout— probably 
li  local  gouty  neuritis.  We  had  a  marked  case  of  this  kind  in  Philip 
Ward  in  February,  1887;  a  man  of  thirty-seven,  who  had  suffered  re- 
fMtedly  from  hereditary  gouty  arthritis  in' the  foot,  was  the  subject  of 
aavere  sciatica  of  the  left  side.  He  had  been  treated  in  various  other 
vqfs  without  any  benefit,  and  was  so  quickly  and  effectually  relieved  after ; 
Iddng  colchicum  that  one  could  scarcely  doubt  the  justice  of  the  diagnosis.  ' 

Agdn,  aome  cases  of  sciatica  ooourring  in  syphilitic  patients  and  becom- 
ii|f  worse  at  night  are  speedily  relieved  by  iodide  of  potassium.  Here,  aa 
keaaea  due  to  gout»  the  pain  probably  depends  upon  neuritis  ol  the  sciatic 


The  writer  has  noticed  a  frequent  connection  between  sciatica  and  uric 
lad  cryatals  in  the  urine,  and  also  with  interstitial  nephritis.  All  these 
laoeutioiia  are  with  chronio  or  subacute  inflammation,  not  with  true 
Mralgia. 

Inheritance  j^ys  no  important  part  in  the  aetiology  of  sciatica,  but 
fare  ia  no  doubt  that  it  is  often  traceable  to  cold.  Lawson  beUeved  that 
tentha  of  |11  caaea  of  sciatica  are  referable  to  this  cause,  and  Erb 
almost  aa  much.  Getting  wet  through  and  sitting  on  damp  groxmd 
oia  ao  often  followed  by  sciatica  that  few  can  doubt  their  influence,  and 
Miatica  ia  one  of  the  evils  caused  by  an  East  wind. 

The  complaint  sometimes  follows  a  strain  or  severe  and  unwonted  exer- 
tion ;  it  is  said  to  be  common  in  those  who  work  at  a  sewing  machine. 

Sciatica  ia  more  common  in  mtn  than  in  women  (according  to  Erb,  in 
Aa  proportion  of  four  to  one),  and  adults  from  thirty  to  sixty  years  old 
m  moat  subject  to  it.  Lawson  saw  one  well-mariLcd  case  in  a  boy  aged 
lavteen,  who  was  addicted  to  masturbation. 

The  queaticm  arisea,  if  the  ordinary  chronic  continuous  sciatica  be  no 
knae  neuralgia  but  a  neuritis,  why  do  its  symptoms,  aetiology,  and  natural 
kistory  differ  as  much  from  those  of  multiple  peripheral  neuritis,  to  be 
treated  later  in  this  chapter,  aa  they  do  from  those  of  tic  douloureux  aa 
laaoibed  in  ita  earlier  pages. 

The  answer  seems  to  be  that  the  seat  of  the  lesion  in  sciatica  is  the 
rsKolar  connective  tissue  of  the  nerve-trunk,  its  perineurium,  and  that  this 
if  ita  inflammatory  swelling  presses  on  the  sensoiy  fibres  enough  to  give 
Mtn  but  not  enough  to  abolish  their  power  of  conduction.  Whereas  in 
■aea  olt  peripheral  neuritis  we  shall  see  that  the  nerve-fibres  themselves 
ira  degenerated  with  the  usual  physiological  results  of  such  degeneration, 
Dore  or  less  complete  paralysis  of  motion  and  sensation,  abolition  of  reflex 
unctions  and  secondary  wasting  of  the  muscles. 

The  diagnotu  of  sciatica  is  seldom  difficult  to  the  practitioner  who  first 
earclies  for  the  numerous  other  diseases  that  may  cause  pain  in  the  thigh 
ad  leg.  Where  the  calf  is  the  part  mainly  affected  one  must  think  of 
hnymbosis  of  the  femoral  vein,  make  digital  examination  of  the  vessel  at 
be  groin,  and  look  for  oedema  of  the  ankle.  Disease  of  the  hip-joint  can 
e  |Nit  out  of  consideration  by  the  fact  that  neither  pressure  on  the  tro- 
banter,  ncv  fcmang  the  head  of  the  femxir  against  the  acetabulum,  nor 
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extreme  flexion,  gives  rise  to  pain ;  and  disease  of  the  sacro-iliac  sjndio^ 
drosis  by  the  fact  that  no  tenderness  is  elicited  by  tapping  the  articulation 
or  by  pressure  of  the  two  ilia  together.     Adyaoced  easei,  in  which  tks 
patient  hmpe  in  walking  and  has  wasting  of  the  muscles^  are  T617  likdf 
to  be  mistaken  for  spinal  disease ;  this  occurred  some  yean  ago  in  tkt 
case  of  a  medical  man  whose  fellow-practitioners  in  his  own  neighbourbood 
all  felt  sure  that  he  had  disease  of  his  Tertebrae.    Eyen  if  one  is  satiified 
as  to  the  seat  of  the  pain,  one  must  still  seardi  carefully  for  local  csoni 
of  irritation.     In  one  instructiye  case  a  surgecmt  feeling  carefully  ting 
the  course  of  the  nerve,  was  fortunate  enough  to  detect  the  prstenos  of 
a  piece  of  broken  needle,  the  removal  of  which  led  at  once  to  the  con 
of  the  patient. 

Treatment  of  sciatica, — ^In  treatment,  as  in  symptoms,  sciatios  \m 
little  likeness  to  irae  neuralgia.  It  is  not  benefited  by  quinine,  isd  aoi 
often  by  either  steel  or  arsenic  Far  more  beneficial  is  calomel  or  Uai 
pill  every  or  every  other  night,  followed  by  a  saline  laxative  dnogltt 
every  morning.  After  this  guaiacum  is  a  very  useful  drug,  given  in  n 
frequent  doses  as  the  patient  can  be  induced  to  take.  Locally  the  tppUc^ 
tion  of  a. long  blister  i^om  the  fold  of  the  buttock  down  the  back  i  the 
thigh  is  perhaps  the  most  effectual  measure.  Liniments  are  of  little  m^ 
less  than  in  lumbago,  but  the  writer  has  s(»netimee  seen  relief  from  the 
aconite,  belladonna,  and  chloroform  liniment. 

The  practioe  of  cutting  down  on  the  sciatio  trunk  ancLforcibly  itretdh 
ing  it,  and  the  milder  plan  of  stretching  the  nerve  by  flexing  the  thigh  oa 
the  pelvis  while  the  knee  is  extended,  have  both  been  extensively  tiied; 
first  extolled,  and  since  neglected.  A  galvanio  current,  so  slowly  intempted 
as  to  throw  a  segment  of  the  nerve  for  a  minute  or  two  into  anelectrotoniti» 
is  certainly  sometimes  a  valuable  means  of  treating  sciatica. 

For  immediate  relief  the  deep  injection  of  morphia  over  the  nerre  it  the 
most  effectual  treatment,  muoh  more  effectual  than  in  facial  neonlgit. 
Not  infrequently  we  see  suffering  which  had  been  almost  intdenUe 
thus  removed,  as  by  magic,  within  a  few  minutes.  And  this  is  Nme- 
times  the  first  step  towards  the  complete  cure  of  the  disease.  It  mis  10, 
for  instance,  in  the  severe  sciatica  of  which  Dr  Lawson  was  himself  the 
victim,  and  in  which  other  plans  of  treatment  had  been  tried  without  the 
least  good  result.  A  similar  local  injection  of  cocaine  is  also  sometimci 
useful.     The  needle  should,  if  possible,  be  passed  into  the  nerve  itaeU. 

Anstie  believed  that  the  evils  connected  with  the  establishment  of  a 
morphia  habit  never  arise  when  the  dose  is  kept  below  a  certain  point. 
He  insisted  strongly  on  the  importance  of  "  economy  "  in  the  use  of  mor- 
phia, and  he  related  the  case  of  a  lady,  who  for  three  years  had  enjoyed 
a  complete  immunity  from  severe  sciatica  under  the  daily  use  of  a  doai 
which  was  at  first  one  twelfth  6f  a  grain,  and  was  never  raised  above  on 
fourth. 

Paralysis  or  Spinal  Nbbvbs. — In  studying  the  causes  and  symptoms  0 
paralysis  from  lesions  of  the  nerve-trunks  generally,  we  will  take  the  nerte 
of  the  arm  for  the  example,  because,  the  movements  performed  by  its  sereni 
muscles  are  more  distinct  than  those  of  Uie  individual  muscles  of  the  leg 
and  hence  their  impairment  is  more  easy  of  determination.  * 

Injuries  of  the  brachial  plexus  may  be  followed  bj  loss  of  moTemen 
and  feding  in  the  whole  upper  limb.    The  surgeon  sees  cases  in  which  Ha 
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occurs  as  the  result  of  seyere  accidents  in  which,  the  shoulder-joint  is  dis- 
looated,  or  the  humerus  or  scapula  fractured.  But  similar  symptoms  not 
infrequently  foUow  pressure  upon  the  nerves,  or  an  injury  so  slight  that  its 
occurrenoe,  especially  in  a  child,  may  be  overlooked.  Thus  Paget  ('  Med. 
Times  and  Gaz.,'  1864)  mentions  the  case  of  a  boy  whose  left  arm,  while 
he  was  still  an  infant,  was  violently  pulled  by  a  little  brother;  the  limb 
was  powerless  for  long  afterwards,  and  it  remained  permanently  weak  and 
much  smaller  than  the  other  one.  The  employment  of  force  to  reduce  a 
dislocated  shoulder  has  sometimes  been  attended  with  like  consequences; 
so  also  ihe  pressure  of  a  crutch,  tying  the  arms  of  a  prisoner  with  a  cord, 
or  carrying,  as  the  water-carriers  of  Rennes  do,  large  vessels  with  handles, 
through  which  the  arm  is  passed.  "Crutch  paralysis"  is  not  uncom^ 
monly  seen  in  hospital  practice  in  London;  and  the  patient  is  often 
unaware  of  its  cause.  A  similar  effect  may  also  be  produced  by  lying  on 
one  side  with  the  weight  of  the  body  resting  upon  the  aim;  or,  more 
often,  by  sleeping  with  the  arm  across  the  back  of  a  chair.  In  most 
instances  of  this  kind  the  sensibility  of  the  patient  has  been  blunted  bj 
<drink,  and  hence  they  used  to  be  known  in  the  hospital  as  "  Sunday  morn- 
ing" paralysis.  When  the  cause  is  doubtful  the  axilla  and  neck  must  be 
•carefuUy  examined,  lest  an  aneurysm,  exostosis,  or  other  tumour  should  be 
overlooked.  Some  writers  believe  that  the  brachial  plexus  is  sometimes 
affected  by  external  cold,  as  we  shall  presently  see  to  be  the  case  with  the 
facial  nerve ;  but  this  is  very  doubtful  Salter  relatod  (*  Guy's  Hosp.  ' 
Rep.,'  1868)  two  cases,  in  each  of  which  caries  of  a  wisdom-tooth,  beside 
^causing  severe  pain  in  the  arm,  led  also  to  partial  "  reflex  "  paralysis  of  the 
muscles,  so  that  the  patients  could  not  grasp  objects,  nor  raise  the  hand  to 
the  head,  nor  hold  a  fork  at  dinner.  In  both  cases  all  the  ^mptoms 
wanished  as  soon  as  the  tooth  had  been  extracted,  or  a  few  hours  later. 

It  is  exceptional  for  the  whole  of  the  brachial  plexus  to  be  paralysed  at 
*once  by  any  of  the  above  causes;  and  the  loss  of  power  may  often  bo 
limited  to  the  muscles  supplied  by  a  single  nerve.  In  such  cases  the  inter- 
pretation of  the  symptoms  is  sometimes  so  obvious  that  no  anatomist  could 
possibly  misunderstand  them.     But  sometimes  they  require  careful  study. 

Special  motor  paralyses, — A  remarkable  isolated  paralysis  is  that  of 
the  serratus  magnus  muscle.  The  long  thoracic  nerve  which  supplies  it 
from  the  fifth  and  sixth  cervical  roots,  leaves  the  plexus  at  so  high  a  point 
that  it  is  never  involved  when  th^  cause  is  the  pressure  of  a  crutch,  or 
sleeping  upon  one  arm.  But  it  may  be  affected  by  a  blow ;  by  carrying  a 
heavy  weight  upon  the  shoulder;  or  l^  strain  of  the  shoulder  muscles, 
as  in  the  case  of  mowers,  puddlers,  cobblers,  or  ropemakers. 

The  ^ncipal  symptom  is  an  alteration  in  the  position  of  the  scapula. 
Even  when  the  shoulder  is  at  rest,  with  the  arm  hanging  down,  the  scapula, 
as  a  whole,  is  seen  to  be  drawn  slightly  upwards  and  inwards,  and  has  its 
Inferior  angle  tilted,  so  as  to  be  nearer  to  the  vertebral  column  than  the 
rest  of  its  posterior  border.  Moreover  this  posterior  border  stands  off  a  little 
from  the  part  of  the  back  on  which  it  should  rest,  forming  a  '*  wing-like  " 
(pterygoid)  projection.  These  peculiarities  are  greatly  exaggerated  when 
the  patient  is  told  to  perform  certain  movements.  Thus  if  he  is  directed 
to  lift  his  arm  straight  over  his  head,  he  finds  himself  unable  to  raise  it 
above  the  level  of  his  shoulder,  because  the  necessary  rotation  of  the 
scapula  by  the  serratus  cannot  be  effected ;  but  when  once  another  person 
las  moved  the  shoulder-blade  to  the  proper  position  for  him  and  fixed  it 
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tkiere,  he  acquirer  the  power  of  lifting  the  limb  to  whaterer  height  may  ^ 
deeired.  Duriug  the  attempt  to  raise  the  arm,  the  scapula,  if  left  to- 
itself,  moves  further  than  ever  towards  the  spine ;  and  where  both  BefTEli 
happen  to  be  paralysed  together  the  two  bones  may  actually  come  into  con- 
taot  at  their  inferior  angles.  If  the  raised  arm  is  brought  forwanfa  the 
**  wing-like  projection "  is  increased,  and  the  posterior  border  of  the 
scapula  stands  off  so  aa  to  leave  a  deep  hollow.  Another  symptom,  accord- 
iiLg  to  Dr  Poore  (*  Clin.  Soc,  Trans./  viii),  is  an  alteration  in  the  shape  of 
the  chest  on  the  affected  side,  as  shown  by  the  cyrtometer.  He  finds  that 
in  a  healthy  person,  when  the  arms  are  thrown  horizontally  forwards,  the 
chest  becomes  flattened  in  front,  and  its  transverse  diameter  is  increased. 
Where  tbere  is  paralysis  of  one  serratus  no  widening  occurs  on  that 
side. 

More  frequent  is  paralysis  of  the  deltoid  and  other  musdee  supplied 
by  the  circumflex  nerve.  This,  too,  may  result  from  direct  injury  to 
the  ahoulder*  According  to  Erb  it  is  sometimes  caused  by  "  rheumatic  '* 
affections  of  the  joint.  One  must,  however,  bear  in  mind  that  osteo> 
arthritis  (to  which  Erb  probably  refers)  is  commonly  attended  with  dcstnio- 
tt<m  of  the  long  tendon  of  the  biceps,  and  that  unless  this  structure  is  per- 
fect the  arm  cannot  be  raised;  while  inability  to  lift  the  arm  from  the 
side  is  also  tbe  principal  symptom  of  paralysis  of  the  deltoid.  It  may  be 
thought  that  a  sufficient  proof  of  paralysis  would  be  found  in  atrophy  <tf 
the  muscle.  But  a  considerable  degree  of  wasting  may  be  the  result  of 
mere  disuse  when  the  joint  is  diseased. 

Paralysis  of  the  musculo-eutaneous  nerve  is  indicated  by  inability  to> 
flex  the  elbow-joint,  the  biceps  and  brochialis  anticus  muaclee  being 
paralysed.  It  must  be  borne  in  mind  that  the  supinator  longus  (which 
receives  its  supply  from  another  source)  is  also  a  flexor,  and  the  patient 
must  therefore  be  told  to  keep  his  hand  supinated  while  the  power  of  the 
other  muscles  is  being  tested. 

Of  the  three  nerves  which  send  filaments  to  the  hand  and  fingers*  the 
mitscul<j-8 pirate  derived  from  the  fifth  to  eighth  cervical  roots,  is  mack 
more  apt  than  the  other  two  to  be  separately  affected.  In  a  considerable 
proportion  of  the  cases  of  paralysis  due  to  the  pressure  of  a  emtdl,  or 
lo  lying  on  one  side  during  the  deep  sleep  of  intoxication,  tha  mmonlcK 
spiral  nerve  suffers  alone;  and  as  in  the  latter  case  the  triceps  ofte 
escapes,  it  is  probable  that  the  nerve  undergoes  compression  where  it  is 
winding  round  the  humerus,  and  after  it  has  given  off  the  brandies  to  thsl 
muscle.  The  extensors  of  the  wrist,  of  the  two  joints  of  the  thumb* 
the  metacarpo-phalangeal  joints  of  the  fingers  are  the  chief  other 
supplied  by  this  nerve  ;  and  accordingly  one  symptom  of  paralysis  of  it  ll 
flexed  condition  of  these  joints,  with  inability  to  straighten  them ;  the 
remaining^  joints  of  the  fingers  being  nevertheless  capable  of  extenstoo  by 
the  interossei  and  lumbricales.  provided  that  the  metacarpo^halaagesl 
joints  are  held  up  by  another  person.  Another  consequence  of  the  loss  el 
power  in  the  extensor  muscles  of  the  wrist  is  impairment  in  tbe  extent  l4» 
which  the  fingers  can  be  flexrd  upon  the  palm-  The  paralysia  of  no  other 
nerve  interferes  so  much  with  the  motions  of  the  hand  aa  that  of  the 
Ellisculo-spiral. 

Isolated  paralysis  of  the  median  nerve  (three  last  cervical  ^^4  flfvt 
dorsal  roots)  is  more  often  due  to  a  wound  or  injury  at  the  elbaw«  tm  ihe 
torearm*  or  at  the  wrist,  than  to  any  affection  of  the  brachial  plesus  abofi. 
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The  symptoms  in  the  case  of  the  median  n©rve»  are  inability  to  us©  the 
flexors  of  the  wrist  and  fingers,  the  metacarpo-phalajigeal  joints  being  alone 
capable  of  flexion  by  means  of  the  interossei^  Indeed,  the  exceftsive  action 
of  these  muscles  is  apt  to  cause  an  over<extension  of  the  two  phalangeal 
joints  of  the  fingers,  and  especially  of  the  index-finger. 

When  the  ulnar  nerve,  from  the  last  cervical  and  first  dorsal  roota,  la 
paralysed  the  muscles  of  the  little  finger  and  the  interossei  are  tho  moat 
^ected.  The  fingers  eannol  be  abducted  nor  jidduetcd^  and  the  patient  ia 
unable  to  flex  the  metacur|>o- phalangeal,  or  to  extend  any  of  the  phalangeal 
joints  of  the  fingers.  There  being  nothing  to  antagonise  the  traction 
of  the  extensor  and  flexor  muscles,  the  joints  in  question  become  distorted, 
go  that  the  last  two  phalanges  are  over-flexed,  while  the  first  phalanges, 
on  the  other  hand,  arc  over-extended.  Accordingly,  the  knuckles  are 
replaced  by  hollows  on  the  back  of  the  hand,  while  they  project  towards 
the  palm,  where  the  interossei  and  the  two  inner  lumbricales  are  atrophied. 
The  fingers  of  a  hand  so  affected  are  often  compared  to  the  claws  of  a 
griffin — main  en  griff e^  Klautnhand. 

Deformities  may  be  produced  by  contraction  of  the  muscles  which,  are 
physiologically  the  antagonists  of  those  that  are  paralysed.  This  often 
complicates  the  symptoms  of  peripheral  paralysis.  Moreover,  after  the 
muscles  have  been  long  paralysed  they  may  waste  and  shorten,  so  as  to 
produce  distortions  precisely  opposite. 

Er}}$  paratyMiM, — The  anatomical  distribution  of  tho  nerves  is  not 
atrictly  followed  in  all  cases  of  peripheral  paralysis,  and  sometimes  cases  of 
combined  paralysis  are  observed.  The  most  frequent  of  these  was  first 
observed  by  Erb.  It  consiats  in  loss  of  power  in  the  deltoid,  biceps,  brachi- 
alis  anticus,  and  supinator  longus,  dependent  perhaps  on  affection  of  the 
sixth  cervical  nerve  where  it  is  emerging  from  between  the  scaleni.  In 
auob  patients  the  arm  hangs  by  the  side,  and  the  elbow  cannot  be  flexed. 
A  precisely  ftimilar  affection  was  described  by  Duchenne  in  newly  bom 
children,  as  the  result  of  traction  or  pressure  upon  the  should^  during 
birth :  and  £rb  also  baa  seen  cases  of  this  kind. 

Ascending  neuritis. — In  exceptional  cases  a  morbid  process  beginning  in 
a  single  nerve  at  a  partdcular  spot  may  pass  upwards  along  that  nerve,  and 
alterwards  extend  to  others  {neuritis  migram).  Thus  Weir  Mitchell  re- 
lates the  caae  of  a  man  who  received  an  injury  to  the  nerve  which  supplies 
the  pectoralis  major;  on  the  third  day  he  was  attacked  with  pain  in  tho 
course  of  the  median  and  muscuJo-cutaneous  nerves,  and  the  muscles  to 
which  they  are  distributed  subsequently  became  paralysed  and  wasted. 
Another  patient  bruised  his  idnar  nerve  at  the  bend  of  the  elbow,  and 
about  five  months  afterwards  the  flexor  muscles  of  the  wrist  became  effected 
with  paralysis,  those  supplied  by  the  median  nerve  as  well  as  those  sup- 
plied by  the  ulnar.  These,  however,  were  probably  examples  of  peripheral 
DMtritifl. 

The  renetion  of  degeneration, — Caaes  of  local  paralysis  due  to  lesions  of 
tbe  nerve-trunks  are  all  examples  of  *'  peripheral  paralysis,"  and  the  elec- 
trical reactions  of  the  affected  nerves  and  muscles  present  characteriBtlo 
modifications.     These  were  first  minutely  studied  by  Erb  and  Ziemssen. 

Let  us  suppose  that  a  nerve-tnmk  is  cut  across.  Tho  result  is  that 
tlirottghout  the  whole  length  of  the  nerve  and  its  branches  below  the 
affected  spot  (so  far  as  one  can  test  them  without  at  the  same  time  Btimu« 
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Uting  Uie  muscles)  its  excttabilitf  niMlergoes  a  progresBTe  dimmciti^iiL. 
bolh.  to  the  make  and  break  of  galTszue  our^nts^  Sdid  to  ihb  rapidi]r  altei^ 
Bating  faradio  currents  from  an  induction  cdL  In  tine  eocme  of  tbe  second 
week  it  is  entirely  extingnished,  so  that  not  tlie  sligbtest  contxvctioii  can  be 
produced  bj  tbe  appUcation  of  either  form  of  eleotricitT  to  the  nttrcs. 
But  the  reactions  of  the  paraljrsed  muscles  are  renr  dijfferent.  The^^  tosi, 
fail  to  respond  to  a  faradio  current;  but  when  a  galTanic  current  is 
plojred  they  contract  much  more  readilj  than  under  normal 
to  the  stimulus  of  opening  or  dosing.  The  method  of  detennining 
fact  is  first  to  ascertitin  what  number  of  cells  of  the  batteir  are 
to  excite  contractions  in  the  correeponding  muscles  of  the  healthr  limb; 
we  then  perhaps  find  that  only  haU  that  number  is  needed  to  excite  con- 
tractions in  the  muscles  supplied  bj  the  injured  nerve.  Indeed^  they  caa 
often  be  thrown  into  vigorous  action  by  &  current  which  is  too  feeble  to  bs 
felt. 

Moreover  there  is  what  is  termed  a  **  qualitative ''  change,  t .  e»  the 
order  in  which  the  two  poles  excite  contractions  is  altered.  According  t«i 
Pfluger's  law,  stimulation  depends  upon  rise  of  catelectrotonus  or  fall  of 
an^ectrotonus  (t.  f .  in  either  case  the  passage  of  a  segment  of  nerve  from  s 
lower  to  a  higher  degree  of  excitability) ;  the  descending  current  hai 
greater  exciting  power  than  the  ascending,  and  closing  or  making  thin 
opening  or  breaking  the  galvanic  current.  Accordingly,  the  order  in  which 
currents  of  successively  increased  strength  produce  contraction  in  th« 
muscle  supplied  by  the  motor  nerve  stimulated  as  follows :  * 


CC 

AO 

AC 

CO 

Weak  current  causes    .     , 
Strong  current  causes  ,     , 
Very  strong  current  causes 

0 

C'orT 

e 
C 

e 
C 

c 

The  rule  may  be  shortly  remembered  thus: — ^With  increastn^  itrength 
of  galvanic  current  the  order  in  which   contractions  appear  is  C.CC« 

A.o,a,  A,c,a,  c.o.c.t 

*  Here  CC.c.  meant  thst  a  fimall  Cathodal  CloAing  contntctlon  it  prodae«d  by  a  i 
current.    The  current  is  descending-,  and  tbe  ilimultia  is  the  ri«c  (In  this  mse  frotu  ctiol 
catelectrotonus  on  closing  (making)  the  galvanic  circuit.     AX).C  means  tbat  aa  i 
galvanic  current  produces  an  Anodal  Opening  (breaking)  contraction^  th«  •! 

the  fall  of  anclectrotonus  (to  zero).     AX'.c.  or  A. CO.  means  that  making  t 

with  the  fiscending  carreat  will,  if  it  is  as  strong  or  stronger,  produce  a  tUg-ht  or  a  i 

Anodal  Closing  contrai'tiou.    Lastly,  C.O.c,  means  that  breaking  contact  with  tbe  dtat . 

carrent  will,  if  it  is  strong  enough,  act  as  a  slight  stimnlas  and  produce  a  Cathodal  Opiniii 
fmall  0on traction. 

t  The  German  symbols  used  by  Erb  nre  Ka.  for  Cathodal,  An,  for  Anodal,  S.  (Sehlkii* 
ung)  for  closure,  0.  (Oeffnung)  for  openings  and  Z.  (Zuckong)  for  contractioit.  TlmiafV 
wholly  or  partly  adopted  by  some  English  writers.  If  it  were  important  to  avoid  luiag  t^ 
tame  letter  for  diffi'rent  words,  it  might  be  done  by  spelling  Cathode  wiili  a  K,  an4  atJMp 
Break  and  Make  instead  of  c]o«e  tind  open.  The  normal  seqnenoo  would  llicii  a^Mi 
KJf.C.^  A.B.C.,  A.M.C,  K.B.C.  Bat  in  such  matters  whatever  U  moat  gtamnllj  aatdaii 
beft  understood  is  best. 

It  may  be  added  that  c.  means  a  weak  con  traction «  C\  a  strong  one,  and  T.  a  titaalf 
contraction ^  that  >  snd  <  mean  respectively  ^reaf^r  than  and  Ust  tk^  and  tWa  ILR- 
means  tbe  Reaction  of  Degeneration « 
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When,  however,  a  muscle  is  paralysed  hj  seyerance  of  its  motor  nerve 
in  any  part  of  its  course,  or  by  destruction  of  its  anterior  root,  or  of  its 
oorresponding  large  gangUon-oells  in  the  anterior  comu,  and  when  this  has 
lasted  for  a  week,  not  only  is  the  muscle  less  excitable  when  the  "  motor 
point "  of  its  nerve  (i.  €»  the  place  where  it  becomes  superficial  and  is  most 
favourably  stimulatc^d)  is  excited  by  the  induced  (faradic)  current,  not  only 
is  it  more  excitable  wh^i  the  same  point  of  its  nerve  is  stimulated  by  the 
make  or  break  of  the  direct  (galvanic)  battery  current,  but  the  above 
physiological  order  is  altered. 

So  far  from  contraction  at  the  moment  of  closure  with  the  cathode 
^C.C.C.)  being  now  the  most  marked  effect,  there  is  often  as  much  or  even 
greater  contraction  when  the  circuit  is  completed  with  the  anode;  while 
instead  of  cathodal  opening  contractions  (C.O.C.)  being  the  last  of  all  to 
appear,  they  may  precede  the  anodal  opening  contractions  (A.O.C.). 
Aooordingly  the  normal  (Mrder  for  contractions  with  currents  of  increasing 
strength  given  in  the  above  table  is  altered,  and  instead  of  C.C.C,  A.O.C., 
A.C.C.,  C.O.C.,  we  have  A.C.C.  before  C.C.C.,  and  C.O.C.  before  A.O.C. ; 
«•€.  the  anodal  closing  contraction  is  for  equal  currents  stronger  than  the 
•cathodal,  and  the  cathodal  opening  contraction  is  for  equal  currents 
-stronger  than  the  anodaL 

Lastly,  the  contractions  themselves  are  slow  and  protracted,  and  re- 
semble tonio  spasms  rather  than  the  short  clonic  movements  which  occur 
in  healthy  muscles  when  stimulated  by  galvanic  ciirrents. 

This  changed  electrical  condition  of  the  paralysed  muscles  and  nerves 
is  called  the  Reaction  of  Degeneration. 

Little  progress  has  hitherto  been  made  towards  the  explanation  of 
"these  remarkable  facts.  The  seeming  paradox  that  muscles  insensible  to 
3)owerful  faradic  currents  should  nevertheless  respond  to  very  weak  gal- 
vanic ciirrents  has,  indeed,  been  accounted  for  by  Neumann,  who  has 
•shown  that  it  depends  upon  their  requiring  a  current  to  pass  for  some 
length  of  time  before  they  can  react  to  it.  Momentary  galvanic  currents, 
•even  when  of  considerable  strength,  are  as  inoperative  as  faradic  currents 
themselves.  But  why  the  muscles  should  be  incapable  of  responding  to 
currents  of  brief  duration,  and  why  they  should  be  sensitive  to  weaker 
^alvanio  currents  than  imder  normal  concUtions,  is  hard  to  say. 

This,  however,  is  established,  that  the  peculiar  reaction  in  question,  as 
^ell  as  the  loss  of  electrical  irritability  in  the  trunk  of  the  nerve  below  the 
«eat  of  injury,  is  coincident  with  and  indicative  of  a  remarkable  series  of 
degenerative  changes  which  affect  the  structure  of  the  paralysed  nerve. 
Within  a  few  days  after  section  of  a  nerve-trunk,  the  whole  length  of  the 
Aerve  below  is  found  to  be  greatljr  altered :  the  medullary  sheaths  of  the 
fibres  break  up  into  fatty  granules,  the  nucleus  of  the  nerve  segment 
proliferates,  and  finally  the  axis-cylinders  are  destroyed.  At  the  same 
time  the  perineurium  everywhere  undergoes  a  greatly  increased  develop- 
ment ;  it  becomes  crowded  with  corpuscles,  and  these  develop  into  spindle- 
cells  and  fibres,  so  that  the  nerve-trunk  becomes  denser  and  harder  than 
^before.  •  (See  the  account  in  Dr  Mott's  "  Croonian  Lectures,"  '  Lancet,'  June, 
1900.) 

In  the  muscles,  also,  degeneration  takes  place.  The  fibres  diminish  in 
ssize,  and  their  striation  becomes  indistinct ;  but  their  nuclei  multiply,  and 
"the  perimysium  is  crowded  with  cells,  which  after  a  time  undergo  develop- 
mient  into  fresh  fibrous  tissue.     If  the  injury  to  the  nerve  should  remain 
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tiurepaired  the  muscular  fibres  waste  still  further,  and  at  leogtli  the  whole 
ftubstauce  of  the  muscles  Is  converted  into  a  whitish-yellow,  flattened  nuM- 
of  dense  fibrous  tissue,  in  which  no  striated  fibres  can  be  discovered.  It 
often  includes  in  its  interstices  a  large  number  of  adipose  cells. 

In  some  way  these  changes  in  nerves  and  in  the  muscles  which  follov 
depend  upon  the  separation  of  the  affected  structures  from  the  ner 
centres,  in  accordance  with  the  law  named  after  its  discorerer,  the  late  \ 
Waller.     The  reaction  of  degeneration  is  not  confined  to  the  paralysis  from 
injury  to  peripheral  nerves  now  under  consideration.     We  shall  he 
see  that  it  accompanies  paralysis  dependent  on  lesions  of  the  motor  ga 
glion-cells  of  the  anterior  comua  of  the  cord  and  of  their  homologues  in ' 
bulb  and  mesencephalon.     If,  therefore,  we  speak  of  it  as  characteriiti^ 
of  *'  peripheral  paralysis/'  we  must  extend  the  meaning  of   the   ph 
The  reaction  of  degeneration  and  the  histological  changes  in  the  nc 
which  follow  it  are  indicative  of  severance  of  the  nerj^t-fihrts  affedtd  frtm 
trophic  centres^  eiiher  hj  dcdrtKiimi  of  these  ^anflin^  or  6y  severance  cf  HU  nem' 
in  its  course. 

It  must  not  be  supposed  that  the  commeocement  of  degenerattv 
changes  in  the  peripheral  nerves  is  a  proof  that  the  injury  of  the  tr 
above  is  permanent  and  irremediable.  On  the  contrary^  nerves 
extraordinary  powers  of  regeneration.  Even  after  the  muscles  have  for* 
several  weeks  exhibited  the  reaction  of  degeneration  it  often  happens  that 
the  connection  between  their  nerves  and  the  spinal  cord  is  at  leu 
gradually  restored — apparently  by  outgrowth  from  the  severed  ends  of  ti 
axis-cylinder.  This  oe^^urs  most  readily  in  the  case  of  sensory  fib 
Indeed,  the  above  account  applies  chiefly  to  motor  nerves,  in  which  aloil 
of  course,  there  can  be  the  full  development  of  the  reaction  of  degeneralto 
Even  in  a  motor  nerve  it  is  only  when  the  original  lesion  is  of  a  certaiu' 
degree  of  severity  that  the  reaction  of  degeneration  presents  itnelf.  In 
the  slighter  forms  of  paralysis,  such  as  that  due  to  the  pressure  of  a  crutch. 
or  to  compression  of  the  brachial  plexus  or  musculo^piral  nerve  during 
sleep,  both  the  muscles  and  nerves  often  retain  their  normal  irritability 
both  to  faradic  and  to  galvanic  currents.         , 

Period  of  the  reaction, — ^When  a  motor  nerve  is  completely  severed  (to 
take  the  simplest  form  of  peripheral  paralysis K   voluntary  motion  ia, 
course,  at  once  and  completely  lost.     For  about  the  first  week  both  mu 
and  nerve  are  less  and  less  susceptible  to  all  stimuli ;  but  after  a  few  ( 
while  the  galvanic  and  faradic  excitability  of  the  muscle,  and  the 
excitability  of  the  nerve  continue  to  diminish^  until  after  two  or  three  ^ 
they  are  entirely  lost — the  galvanic  excitability  of  the  motor  nerve  rapid 
increaseB  with  the  other  phenomena  which  accompany  degeneration  of 
nerve-fibres,  and  atrophy  with  degeneration  of  the  muscle.     In  caaeo  wbiQ 
recover,  the  faradic  excitability  of  muscle  and  nerve  returns  as  rolu 
motive  power  is  re-established,  and  the  abnomuil  galvanic  reacCiotis  of 
nerve  more  gradually  disappear.     In  cases  which  do  not  recover,  the 
action  of  degeneration  continues,  though  in  slowly  diminishing  de^ee,  fd 
many  weeks  or  months,  until  at  last  it  also  is  lost,  and  the  at 
muscle  no  longer  responds  to  any  kind  of  stimuli. 

The  impairment  of  sensation  is  with  few  except ions--^nd  lliote 
cases  of  functional  paralysis — far  less  complete  than  that  of  motion  ; 
recovery  is  far  more  rapid  in  the  case  of  sensory  than  of  motor  paralTi 
Probably  this  depends  on  a  motor  fibre  haying  only  one  trophic 
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-whereas  a  sensory  fibre  has  not  only  its  ganglia  in  the  cerebroHBpinal  axis, 
but  also  its  end-organ. 

Ancuthesia, — ^The  sensory  as  well  as  the  motor  fibres  of  compound 
nerres  may  be  impaired  by  the  same  lesions.  Peripheral  paralysis  may 
<X)mpletely  extinguish  the  transmission  of  tactile  impressions,  and  may 
likewise  render  the  patient  unable  to  feel  heat  or  cold,  or  the  make  and 
break  of  a  galvanic  current.  This  loss  of  common  sensation  is  termed 
Anaesthesia;  the  incapacity  to  feel  pain  is  distinguished  as  Analgesia. 
They  do  not  always  accompany  one  another.  As  the  result  of  syringomyelia 
{infra,  p.  632)  for  instance,  we  observe^  without  the  slightest  impairment  of 
ihe  sense  of  touch,  great  diminution  in  the  susceptibility  to  pain.  One 
patient  of  Dr  Weir  Mitchell  only  felt  a  slight  pricking  sensation  when  a 
large  needle  was  run  into  the  palm,  and  another  was  scarcely  sensitiye  to 
the  electric  wire-brush.  This  is  a  most  delicate  test  of  sensory  perception. 
The  part  to  which  it  is  applied  must  be  perfectly  dry,  so  as  to  oppose  the 
current  passing  through  to  the  underlying  muscles  and  confine  its  effects  to 
the  skin ;  the  nimierous  minute  points  of  the  dry  brush  help  to  the  same 
result.  Mitchell  says  that  if  no  sensation  can  be  produced  by  it,  one  may 
generally  conclude  that  the  loss  is  absolute ;  but  that  on  several  occasions 
it  has  saved  him  from  despairing  of  cases  which  had  before  seemed 
hopeless. 

From  the  extreme  of  anaesthesia  there  are  all  possible  degrees  to  a 
point  at  which  very  careful  observation  is  necessary  to  show  that  sensar 
tiou  is  not  perfect.  The  best  way  of  detecting  very  slight  anaesthesia  is 
to  bring  the  tip  of  a  feather  gently  upon  the  siurface  of  the  skin,  or  to 
touch  a  single  hair  with  a  needle  or  the  edge  of  a  knife.  If  the  patient 
can  feel  this  on  one  side  but  not  on  the  other,  sensation  is  to  some  degree 
impaired  in  the  latter. 

A  pair  of  compasses  may  be  used  after  £.  H.  Weber's  method,  the 
object  being  to  determine  at  what  distance  from  one  another  the  points  are 
felt  to  be  distinct.  This  **  limit  of  separate  perception  "  varies  greatly  in 
different  parts  of  the  skin  under  normal  conditions,  from  2*25  mm.  on  the 
extremities  of  the  fingers  to  77  mm.  on  the  arm.  But  for  each  region 
there  is  an  average,  and  any  considerable  variation  may  be  taken  as  proof 
of  some  loss  of  sensibility.  Or  a  direct  comparison  may  be  made 
between  the  opposite  sides  of  the  body  in  the  patient  whose  case  is  being 
investigated.  An  improved  form  of  the  instrument  is  sometimes  employed, 
in  which  the  two  limbs  of  the  compasses  slide  upon  a  graduated  bar ;  this 
is  called  the  "  sesthesiometer."  Dr  Weir  Mitchell  teaches  that,  to  ensure 
the  most  correct  results  that  are  attainable,  one  must  cover  the  patient's 
eyes,  keep  the  part  which  is  to  be  tested  perfectly  at  rest,  and  apply  the 
compass  points  (which  should  be  rounded)  lightly  upon  the.  surface  of  the 
ekin,  but  with  equal  force,  at  exactly  the  same  time,  and  in  a  line  bearing 
a  definite  relation  to  the  axis  of  the  limb.  Experience  has  shown  that  it 
is  useless  to  base  precise  numerical  statements  upon  Weber's  method,  for 
widely  different  results  may  be  obtained  from  the  same  spot  at  an  interval 
of  a  few  minutes.  All  we  can  obtain  are  relative  results,  but  these  are 
after  all  what  we  most  want. 

Clinically  we  find  that  when  a  mixed  nerve-trunk  is  paralysed  the  loss  ' 
of  sensation  is  almost  always  less  than  the  loss  of  motion.    Nay,  often  there 
is  but  little  anaesthesia  when  the  loss  of  power  is  complete;  or  sensation 
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may  be  quickly  regained  while  the  motor  power  is  beixig  slowly  recovered. 
Probably  the  sensory  centres  are  readily  affected  by  few  nerre-fibrea  and 
by  very  feeble  impulses,  whereas  a  muscle  is  unable  to  respond  unless  the 
stimulus  IS  conveyed  to  it  by  many  oerve-fibres  at  once.  As  Mitchell 
remarks,  this  accords  with  the  well-known  fact  that  by  irritation  of  Ihij 
ulnar  nerve  at  the  elbow  the  sensation  is  far  more  readily  eatcited 
motion. 

Lesion  of  a  mixed  nerve-trunk  seems  never  to  produce  &na&8tliesi& 
acoompanied  by  motor  paralysis. 

Beside  degrees  of  anaesthesia  there  are  certain  perverted  sensations, 
conveniently  grouped  together  as  parcMthtsicc — numbness,  tingling,  Imm- 
ling,  &C.  These,  however,  except  numbness  or  **  pins  and  needles,"  which  iftj 
the  most  constant  effect  of  moderate  compression  of  a  nerve,  are  k 
quent  and  less  characteriBtic  in  cases  of  injury  or  disease  of  nerve-trun 
'than  in  spinal  and  cerebral  diseases,  of  which  we  shall  treat  hereafter. 

Pain. — A  third  symptom  of  paralysis  of  the  nerve-tninks  is  pain.  It  is 
by  no  means  constantly  present,  and  is  wanting  in  most  case«  of  local 
peripheral  paralysis.  It  shows  the  features  of  neuralgia,  and  is  refe 
mainly  to  those  parts  of  the  skin  to  which  the  diseased  or  injured  nerre  id 
distributed.  Occasionally  the  tnmk  of  the  nerve  may  in  thin  persons 
felt  to  be  swollen  and  tender.  In  some  cases  it  is  periodic,  retuming  ( 
day  at  about  the  same  hour,  generally  towards  the  latter  part  of_Uie  day. 

A    special  variety   has   been   named  Causalgia  (jcai/<TK*i  cautery),  on 
count  of  its  burning  character.     This  may  vary  in  severity  up  to  the  : 
unendurable  agony,  which  the  patient  compares  to  a  "  red-hot  file  ra 
the  akin."     In  cases  of  peripheral  paralysis  due  to  wounds  this  kind  of  ; 
seldom,  if  ever,  comes  on  until  the  process  of  eiciktrisation  is  begini 
It«  most  frequent  seat  is — in  the  upper  limb*  the  palm  of  the  hand ;  m  ' 
lower  limb,  the  instep.     Heat  aggravates  it,  and  allowing  the  limb  to  " 
down  has  the  same  effect.     It  is  relieved  by  moistening  the  skin,  and  tw^ 
of  Mitchell's  patients  always  carried  a  bottle  of  water  and  a  sponge,  and 
would  not   allow  the  affected  part  to   become  dry  even   for   an  instant. 

I  Others  found  some  ease  in  walking  by  pouring  water  into  their  boots.  In 
course  of  time  the  severe  suffering  may  lead  to  ft  condition,  like  hysteria, 
with  hypenesthesia  of  the  whole  body. 

This  peculiar  kind  of  pain  seems  never  to  occur  in  parts  which  hare 
been  entirely  deprived  of  sensation  by  complete  division  of  their  nerrea: 
nor  does  it  accompany  the  subjective  sensations  that  are  referred  to 
distal  ends  of  limbs  which  have  been  amputated.  From  these  fa 
Mitchell  argues  that  its  immediate  cause  is  some  change  in  the  peripbe 
extremities  of  the  nerves,  rather  than  in  the  trunks  above. 

^^B  Trophic  changes, — The  parts  to  which  the  pain  of  caussalgia  is  i^e 

^^^  are  liable  to  a  special  change,  to  which  Sir  James  Paget  first  gmve 

■  name  of  Glossr/  Skin  {'  Med.  Times  and  Gaz.,'  1864).     The  surface 
H  as  though  it  had  been  varnished.     In  Paget's  words,  "the  6ngeri' 

■  they  are  most  often  affected — '*  become  tapering,  smootli^  hairless, 
H  void  of  wrinkles,  glossy,  pink  or  ruddy,  or  blotcbed  as  if  with 
H  chilblains,"     An  eruption  of  vesicles  is  also  common ;   or  bulla?  mjST  for 

■  which  afterwards  ulcerate;   or  painless  whitlows,  leading  to  sheddii^ 
H  the  nails.     Or,  the  nails  may  become  arched  and  incurved,  and  the 
^^  may  shrink  away  so  as  to  leave  the  sensitive  matrix  exposed. 
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Parts  which  are  the  seat  of  causalgia  are  slightly  warmer  than  those  on 
the  opposite  side  of  the  body ;  whereas  the  general  effeot  of  injuries  of  the 
nerye-trunks  is  to  lower  the  temperature — ^in  some  cases  of  Hutchinson's  by 
as  many  as  eight  or  ten  degrees  Fahrenheit. 

Zona,  or  shingles,  is  the  name  given  to  a  remarkable  affection  of  the 
skin  analogous  to  these  results  of  lesions  of  trophic  nerves.  It  will  be  con- 
sidered in  the  last  section  of  this  work,  among  Diseases  of  the  Skin. 

Another  occasional  result  of  morbid  conditions  of  the  nerves  of  a  limb 
is  a  painful  swelling  of  iU  articulations^  which  may  go  on  to  anchylosis, 
and  greatly  increase  the  deformity  and  the  disablement  experienced  by  the 
patient.  The  arthritic  effects  of  injuries  to  nerves  have  been  well  illus- 
trated by  Mitchell;  they  are  analogous  to  the  affection  of  joints  in  cases 
of  Tabes,  described  as  the  arthropathy  of  Charcot. 

£rb  also  mentions,  as  sometimes  following  paralysis  of  the  musculo- 
spiral  nerve,  a  thickening  of  the  tendons  at  the  back  of  the  wrist — ^a  cir- 
cumscribed painless  swelling,  as  large  as  a  hazel-nut,  probably  due  to  their 
having  been  exposed  to  mechanical  strain  by  the  flexed  state  ol  the  joint. 

These  various  conditions  are  generally  due  to  peripheral  neuritis  with 
degeneration  of  the  nerve-fibres.  Paget  recorded  two  cases  in  which  glos- 
siness of  the  fingers  developed  itself  as  the  result  of  neuralgia  alter 
shingles;  Mitchell  relates  one  in  which  it  was  due  to  chronic  myelitis; 
and  many  years  ago  the  late  Dr  Moxon  had  in  Guy's  Hospital  a  remarkable 
case  in  which  a  precisely  similar  state  of  the  fingers  was  caused  by  the : 
pressure  of  a  mediastinal  tumour  on  the  intercostal  nerves. 

Diagnosis, — ^The  recognition  of  local  pwipheral  paralysis  is  seldom  diflSr 
cult  for  a  good  anatomist.  Sometimes  it  might  be  mistaken  ifye  progressive 
muscular  alarophy  in  an  early  stage,  particuliurly  if  the  deltoid  muscle 
should  be  alone  affected,  or  the  interossei  and  the  musdes  of  the  little 
finger.  The  application  of  galvanic  and  faradic  currents  to  the  paralysed 
muscles  would  clear  up  the  doubt  in  some  cases,  but  not  in  all. 

When  we  have  ascertained  that  the  paralysis  is  of  peripheral  origin,  one 
must  search  for  all  possible  causes  of  compression  of  the  nerves.  Some 
years  ago  a  woman  came  to  Guy's  Hospital  complaining  of  numbness  and 
loss  of  power  in  the  right  arm,  which  symptoms  (she  said)  had  already 
lasted  six  months;  she  was  found  to  have  a  cancerous  growth  in  the 
breast,  which  had  extended  to  the  axilla,  and  involved  the  nerves  of  the 
brachial  plexus. 

In  the  lower  limbs  the  mistake  most  likely  to  be  made  is  that  of 
attributing  to  disease  of  the  spinal  cord  a  paralysis  really  due  to  a  pelvic 
tumour  compressing  the  sacral  plexus,  or  to  a  mass  involving  branches 
of  the  limibar  nerves.  In  1876  a  woman  died  in  Gujr's  Hospital  who  for 
ten  years  had  suffered  from  paralysis  of  the  sphincters  of  the  bladder  and 
rectiun,  and  for  seven  years  from  loss  of  power  and  sensation  in  the- 
legs  below  the  knee-joints,  so  that  she  was  unable  to  walk,  and  could 
oi^y  prawl  about  on  her  hands  and  knees.  The  cause  was  found  to  be  a 
large  abscess  in  the  pelvis,  through  which  the  cords  of  the  sacral  plexua 
ran ;  it  depended  on  caries  of  the  bone,  and  could  probably  have  now  been 
recognised  and  successfully  treated. 

Prognosis,- — ^Most  of  the  cases  of  paralysis  from  lesions  of  the  nerve-- 
trunks  that  come  imder  the  care  of  the  physician  get  well  sooner  or  later ; 
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^md  he  can,  by  treatment^  hasten  their  recovery.  Thus,  erutoh-paraljtji 
commonly  passes  off  in  a  week  or  a  fortnight ;  that  which  foUowi  cotni. 
pression  of  the  nerves  during  sleep  more  often  lasts  from  four  to  six  weeki, 
and  it  may  be  prolonged  for  several  months;  that  which  is  cauied  b 
eev^re  stretching  or  bruising  of  the  nerves,  generally  latta  more  than  a 
year,  and  may  never  be  entirely  removed.  Even  after  very  long  periodi 
improvement  sometimes  takes  place.  Mitchell  says  that  only  the  careful 
notes  previously  made  could  have  convinced  him  of  the  extent  to  which 
function  had  been  restored,  in  some  of  the  worst  cases,  at  the  end  of  three 
or  four  years. 

Valuable  aid  in  the  prognosis  is  afforded  by  an  examination  of  the 
electrical  reactions  of  the  affected  parts.  In  cases  whidi  are  to  te^ 
minate  rapidly  in  recovery,  the  muscles  and  nerves  retain  their  nonnal 
irritability ;  in  those  which  are  to  run  a  protracted  course,  the  mvacles 
present  the  reaction  of  degeneration ;  while  in  oases  which  are  incurable, 
susceptibility  to  every  form  of  galvanic  stimulus  is  extinguished. 

Treatment — Electricity  is  useful,  not  only  as  a  guide  to  prognoaii,  but 
also  in  treatment.     There  is  still  much  uncertainty  as  to  how  it  acta,  but 
all  writers  are  agreed  that  it  is  beneficial.     Sometimes  its  effects  are  eitn- 
ordinary.     After  a  single  application  of  faradic  or  galvanio  currents  the 
patient  may  suddenly  find  that  he  can  perform'  movements  which  he  bad 
for  weeks  or  months  been  imable  to  accomplish.     In  such  cases  it  maj 
perhaps  be  assumed  that  the  regeneration  of  the  affected  parts  was  already 
far  advanced — that  they  were,  in  fact,  on  the  brink  of  recovery— inde- 
pendently of  any  treatment.     At  earlier  periods  the  action  of  electricity  ii 
generally  less  striking,  and  an  apparent  success  is  still  less  capable  d 
bearing  a  critical  scrutiny.     As  regards  the  choice  of  one  form  of  elec- 
tricity  rather  than  the  other,  Mitchell  adheres  to  a  well-known  rule  laid 
ilown  by  several  other  writers,  namely,  that  whichever  cuirent  is  found  to 
produce  muscular   contractions   most   readily   should    be    used.     It  has 
been  thought  that  by  stimulating  the  muscles  to  oontraot  one  helps  in 
keeping  them  well  nourished.     But  Erb  maintains  that  if  the  reaction  of 
degeneration  is  present  one  cannot  by  galvanisation  hasten  the  recovery  of 
motor  power,  although  he  admits  that  when  recovery  haa  once  begun  its 
progress  may  be  accelerated. 

When  employing  galvanism  in  the  treatment  of  paralysis  from  an  affeo 
tion  of  a  nerve-trunk,  one  should  use  the  ''  labile  "  method.  The  anode  if 
placed  over  the  plexus  above,  or  on  some  convenient  "  indifferent "  spot 
and  the  cathode  is  then  slowly  moved  over  the  skin,  covering  each  of  the 
affected  muscles  and  nerves  in  turn.  The  strength  of  the  current  should  be 
such  as  to  excite  distinct  muscular  contractions,  but  not  to  cause  more  th*^ 
a  slight  sensation  of  heat  and  a  little  redness  of  the  skin.  Its  applicatiiM 
should  be  continued  for  about  ten  minutes  every  or  every  other  day. 

If  the  faradic  apparatus  be  chosen,  its  two  electrodes  should  be  held  in 
one  hand  between  different  pairs  of  fingers,  and  they  should  be  placed  in 
succession  over  the  various  muscles  at  a  little  distance  from  one  another. 

Another  method  of  treatment  is  that  of  mtusctge  or  shampooing  the 
affected  parts.  This  manipulation  requires  strength  and  endurance  as  w^ 
as  gentleness,  for  it  ought  to  be  continued  for  an  hour  at  a  time.  Every 
part  of  the  skin,  so  far  as  the  paralysis  extends,  should  h^  li^tly  pinched 
and  tapped,  and  moved  to  ttud  ito  on  Wi^  \>\uraA%  bccM&tlu    Thso  the  joints 
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are  to  be  moTed  in  turn,  and  lastly  the  muscles  must  be  gently  kneaded 
and  rolled,  the  power  emplojed  being  gradually  increased.  The  tempera- 
ture of  the  limi)  is  raided  by  1^  or  2^  Pahr.,  the  muscles  are  less  flabby, 
and  respond  more  readily  to  faradisation.  The  patient  often  feels  refreshed 
and  sleeps  better,  but  sometimes  is  exhausted  and  otherwise  worse  for  the 
treatment.  If  carried  on  for  too  long  a  time  it  may  cause  lumbar  pain, 
headache,  and  nausea. 

For  persistent  anaesthesia  Mitchell  recommends  the  application  of  a 
rather  strong  faradic  current  by  means  of  the  electric  brush.  After  two  or 
three  sittings  he  has  commonly  found  sensation  beginning  to  return.  He 
has  also  employed  as  counter-irritants  rags  dipped  in  hot  spirits  of  turpen- 
tine and  covered  with  oiled  silk.  This  affects  patients  very  differently^ 
causing  unbearable  pain  in  some,  while  others  scarcely  feel  it. 

He  quotes  the  case  of  a  man  who  had  lost  sensation  in  the  whole  arm 
as  the  result  of  a  fall  on  the  shoulder,  and  who  completely  recovered  aft^ 
his  arm  and  back  had  been  severely  blistered  by  the  sun. 

Causalgia  may  to  some  extent  be  relieved  by  dressings  with  cold  water 
constantly  renewed.  The  injection  of  morphia  into  the  affected  part  is 
also  useful,  and  Mitchell  advises  the  repeated  application  of  blisters. 
Sooner  or  later  this  form  of  pain  almost  always  subsides. 

Facial  Paralysis. — ^The  seventh  cranial  nerve — the  portio  dura,  or 
facial  nerve — is  very  liable  to  paralysis.  Facial  paralysis  is  often  called 
Bell's  palsy,  from  Sir  Charles  Bell  having  discovered  its  pathology  in  1838. 

Etiology, — This  remarkable  disease  is  one  of  the  few  that  are  certainly 
caused  by  the  direct  action  of  cold.  It  may  result  from  sitting  at  the  open 
window  of  a  room  or  of  a  railway  carriage,  sleeping  near  a  damp  cold  wall, 
or  from  anything  which  chills  the  muscles  supplied  by  the  portio  dura. 
Such  cases  are  spoken  of  by  some  German  writers  as  "  rheumatic,"  accord- 
ing^ to  that  wide  use  of  the  term  which  really  deprives  it  of  meaning.  It  is 
supposed  that  the  trunk  of  the  nerve  becomes  inflamed  and  swollen  so  as 
to  eause  compression  of  its  fibres  in  the  stylo-mastoid  foramen.  The 
rarity  of  similar  paralyses  of  the  spinal  nerves  from  cold  may  depend  on 
the  larger  size  of  the  intervertebral  foramina.  .       , 

Inflammation  or  tumours  of  the  parotid  gland,  suppuration  of  the  cer- 
vical glands,  wounds  of  the  cheek,  and  pressure  of  the  forceps  in  instru- 
mental delivery,  are  the  chief  other  causes  that  may  affect  the  nerve 
beyond  its  exit  from  the  skull. 

In  its  course  within  the  aqueductus  Fallopii  the  portio  dura  is  liable  Uy 
be  involved  in  caries  and  necrosis  of  the  petrous  bone.  In  fracture  of  the 
base  of  the  skull  the  nerve  may  be  torn  across.  Dr  Moxon  has  recorded 
(*  Path.  Trans.,'  vol.  xx)  a  case  in  which  a  clot  of  blood  was  found  com- 
pressing and  destroying  this  part  of  the  nerve.  Possibly  a  similar  con- 
dition was  present  in  an  oft-quoted  case  of  Sir  Charles  Bell's,  in  which 
facial  paralysis  followed  a  box  on  the  ear ;  but  more  likely  the  tympanum 
was  already  diseased. 

On  the  proximal  side  of  the  internal  auditory  meatus  the  facial  nerve 
may  be  implicated  in  tumours  and  other  diseases  of  the  base  of  the  skull ; 
or  its  origin  in  the  pons  may  be  affected.  As  a  rule,  such  cases  are  dis- 
tinguished by  other  nerves  being  involved,  or  by  further  symptoms  of 
icerebral  disease.  But  Dr  Fagge  met  with  an  instance  in  which  simple 
paralysis  of  the  right  facial  nerve,  .in  a  man  who  died  of  granular  disease  of 
TOL.  I.  37         • 
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the  kidneys,  was  found  to  be  caused  by  a  minute  spot  of  softening  wtuch 
existed  in  the  pons,  rather  to  the  left  of  its  centre,  with  &  cjit  of  the  sn 
of  a  pea ;  and  Dr  Gowers  has  ''  seen  two  caaes  of  seizure,  evidently  ipo. 
plectic,  in  which  the  only  paralysis  that  followed  the  seizure  was  leiM  in 
the  muscles  supplied  by  the  portio  dura." 

Partial  implication  of  the  facial  muscles  is  common  in  ordinaiy  hemi- 
plegia; and  it  is  a  constant  feature  of  bulbar  paralysis.  Facial  paraljili 
haa  also  been  seen  as  the  earliest  symptom  of  tuberculous  meningitia.* 

The  symptoms  of  well-marked  Bell's  palsy  are  striking.  When  tbe 
patient  frowns,  or  smiles,  or  laughs,  one  side  remains  ezpressionlesa ;  the 
forehead  is  unwrinkled,  no  creases  appear  round  the  eye,  the  cheek  tad 
chin  are  marked  by  no  dimples,  the  angle  of  the  mouth  is  undistoihei 
I  When  he  tries  to  close  the  eyelids  forcibly,  those  on  the  paralysed  tide  an 
motionless^  a  condition  pedantically  called  lagophthalmos  (hare's-eye);  hot 
since  there  is  a  physiological  association  between  forced  closure  of  the  eje 
and  elevation  of  the  globe,  the  latter  action,  which  is  effected  through  the 
third  nerve,  still  goes  on ;  and  the  eyeball  is  involuntarily  turned  apwardi, 
or  upwards  and  inwards^  until  the  pupil  is  hidden  beneath  the  upper  lid. 
The  actions  of  spitting,  whistling,  and  blowing  are  impossible ;  the  lidei 
of  the  mouth  cannot  be  pursed  up ;  the  cheek  is  not  held  dose  to  ths 
teeth  by  the  buccinator  muscle,  and  bulges  out  with  each  expintion. 
When  the  patient  masticates,  the  food  collects  outside  the  teeth  on  the 
affected  side,  unless  he  keeps  his  hand  pressed  against  the  cheek  while  he 
is  eating.  In  speaking,  he  slurs  or  omits  the  labial  consonants  ^,  6,  f^  t, 
and  m. 

The  appearance  of  the  face  in  repose  varies  in  different  csaee.   h 
some  patients  the  mouth  is  drawn  far  over  to  the  opposite  side,  the  eje 
stares  fixedly,  and  the  tears  run  from  it.     This  may  be  partly  due  to  ipum 
of  the  antagonist  muscles,  and  is  only  seen  when  the  nerve  is  completelj 
destroyed,  as' in  cases  of  necrosis  of  the  temporal  bone.     In  the  ordinaiy 
peripheral  cases  the  patient's  features  are  but  little  disturbed  while  they 
are  at  rest,  so  that  one  may  scarcely  notice  that  anything  is  amiss  with  him. 
Although  he  cannot  close  the  eye,  the  palpebral  aperture  may  appeir  no 
wider  than  on  the  unaffected   side,   and  the  tensor  tarsi  musde  may 
still  be  able  to  keep  the  lachrymal  puncta  in  contact  with  the  glohe,  and 
eo  prevent  the  tears  from  running  over  the  cheek.     During  sleep,  when  the 
levator  palpebrae  is  relaxed,  the  eyelids  approach  one  anotiier  more  neaily 
than  when  the  patient  is  awake.     This  protection  during  sleep  may  partly 
explain  the  not  infrequent  absence  of  inflammation  from  dust  settlhig  oa 
the  exposed  eyeball.     No  doubt  the  conjunctiva  often  does  inflame,  anA 
the  cornea  may  lose  its  transparency  or  ulcerate ;  but  Valleix  had  a  cai^ 
of  facial  paralysis  of  twenty  years'  duration  in  which  no  such  results  tool^ 
place.     In  the  daytime,  as  Trousseau  remarks,  the  patient  is  able  to  mal^^ 
up  for  movement  in  the  eyelids  by  bringing  the  globe  into  various  position^ 
so  as  to  wipe  it  upon  different  parts  of  their  inner  surfaces ;  or  he  ma^ 
push  down  the  upper  lid  with  his  finger. 

*  I  once  had  a  patient  who  was  attacked  with  Beirs  pandy^  twcnty-fonr  bovr^ 
after  the  development  of  an  eruption  of  herpet  zotter  on  the  aame  Me  of  Uie  Ikee.  Hj 
came  to  me  about  seven  weeks  afterwards ;  the  loss  of  power  to  more  the  fkdal  aiitelei 
was  then  almost  complete,  and  the  reaction  of  degeneration  was  fooad  to  ha  proKBl 
when  the  electrical  test  was  applied.  The  purple  scars  canted  by  the  emptioa  wara  rtil 
visible.  No  indication  of  any  disease  affectiufr  the  seventh  nerve  eonld  be  meovarad,  aai 
I  was  inclined  to  regard  the  pan\^i\i  %%  t«&«i..  1SL%  ^<q>'«V3  tMntfced^afUr  tbe  lapse  a 
several  months. — C.  H.  ?. 
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In  all  severe  or  protracted  cases,  independent  of  tkeir  origini  the  re- 
action of  degeneration  comes  on  after  a  few  weeks. 

Among  occasional  effects  of  facial  paralysis,  impairment  of  the  sense  of 
^mell  is  most  likely  due  to  loss  of  the  power  of  sniffing  up  the  air. 

A  more  firequent  indirect  symptom  is  a  perversion  of  the  sense  of  taste. 
Trousseau,  for  example,  speaks  of  a  man  who  said  that  his  food  tasted 
«alt,  and  other  patients  describe  a  metaUio  or  sour  taate  in  the  fore-part 
of  the  tongue  on  the  affected  side,  or  a  loss  of  power  to  detect  acid» 
Bweet,  or  saline  flavours.  Or,  again,  acids  and  salts  may  be  recognised  but 
syrup  and  quinine  unrecognised.  This  symptom  appears  to  be  due  to 
paralysis  of  the  chorda  iympani  branch.  The  secretion  of  saliva  may  be 
diminished  from  the  same  cause  affecting  the  eubmaxillary  gland,  as  the 
■writer  once  witnessed. 

The  sense  of  hearing  is  often  imueually  acute  for  all  musical  notes. 
The  patient  hears  a  watch  at  a  greater  distance  from  his  ear  on  the  affected 
than  on  the  healthy  side,  and  can  detect  sounds  of  a  very  low  pitch.  Lucae 
has  shown  that  this  condition  (barbarously  named  **  oxyakoia ")  is  the 
result  of  paralysis  of  the  stapedius  muflcle,  which  receives  a  branch  of  the 
facial  nerve ;  its  antagonist,  the  tensor  tympani,  being  no  longer  opposed, 
keeps  the  membrane  too  much  on  the  stretch  ('  Berl.  klin,  Woch.,'  1874, 
No8.  14,  16).  Auditory  hypersesthesia  should  therefore  never  occur  in 
facial  palsy  of  peripheral  origin. 

Another  branch  of  the  facial  nerve,  affected  in  Bell's  paralysis,  is  that 
which  goes  to  the  soft  palate.  This  was  fully  described  by  Romberg,  and 
the  late  Dr  Sanders  taught  (*  Edin.  Med.  Joum./  1865)  that  there  is 
**  a  rertical  relaxation  or  lowering  of  the  corresponding  half  of  the  velum, 
with  diminished  height  and  curvature  of  the  posterior  palatine  arch/'  due 
"to  loaa  of  power  in  the  levator  palati.  In  certain  cases  the  uvula  is  turned 
to  the  paralysed  side ;  but  this  seems  not  to  be  constant,  and  lateral 
•deviation  of  the  uvula  sometimes  ocours  in  healthy  persons.  If  the  levator 
palati  is  paralysed,  it  would  follow  that  the  lesion  of  the  portio  dura  must 
be  on  the  cerebral  side  of  the  geniculate  swelling  of  the  nerve  in  the 
petrosal  bone.  But  the  syinptom  is  more  often  looked  for  than  seen.  It 
is  doubted  or  denied  by  Wilks,  Ross,  Baatian,  and  Gowers. 

Electrical  reactiom, — ^From  the  original  observations  of  Erb  and 
Brenner  it  appears  that  in  the  mild  form  of  the  affection,  which  recovers  in 
'two  or  three  weeks,  the  muscles  and  nerves  of  the  paralysed  side  of  the 
'face  react  both  to  galvanic  and  to  farad ic  currents  exactly  in  the  same  way 
as  on  the  healthy  side.  In  only  a  single  instance  of  rapid  recovery  could 
Brenner  detect  a  slight  and  transient  diminution  of  excitability  to  both 
kinds  of  current.  But  in  the  severe  form  (which  includes  a  large  proportion 
of  those  cases  which  are  due  to  the  direct  action  of  cold)  the  '*  reaction  of 
degeneration  ''is  observed.  Indeed,  it  was  in  a  case  of  facial  paralysis  that 
this  reaction  was  first  noticed  by  Baierlacher  in  1859. 

Diplegia  facialis. — Occasionally  the  portio  dura  is  paralysed  on  both 
Bides.  There  is  then  no  distortion  of  the  features  under  emotion.  The 
face  remains  without  expression,  and,  as  Romberg  put  it,  the  patient  laughs 
-or  cries  behind  a  mask.  Double  facial  paralysis  may  be  caused  by  a  new 
growth  or  gununa,  involving  both  nerves  at  their  origin,  or  by  disease 
affecting  the  two  petrous  bones  separately,  or  the  action  of  cold  upon 
both  sides  of  the  face  in  succession,  as  in  eight  casee  coUeoted  by  Davaine. 
The  writer  published  a  remarkable  case  of  this  kind^ — Diplegia  facialis 
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with  deafness  of  both,  ears  and  vertigo — ^in  the  *  Guy's  Hospital  Reports 'for 
1895,  with  reference  to  cases  of  Sir  William  Roberts  and  Mr  Hutchinson,  ai 
well  as  to  older  ones  recorded  by  Romberg,  Bell,  and  Todd  Dayaine'i  caiei 
were  none  of  them  accompanied  by  deafness.  In  the  case  mentioned 
the  cause  was  almost  certainly  syphilis  affecting  the  conjoined  seyenth  pair 
of  Willis.  Not  only  the  portio  dura  but  the  portio  mollis  was  paraljied, 
including  the  cochlear  nerve  and  that  supplying  the  semicircular  canala,  for 
to  the  latter  lesion  the  vertigo  seemed  to  be  attributable.  The  patient  him- 
self said  that  he  could  not  walk  straight,  because  he  wan  giddy,  his  hesd 
swam,  and  he  felt  aa  if  he  were  drunk.  Whether  there  were  symmetricil 
lesions  of  the  pons  close  to  the  root  of  the  nerve,  or  of  the  pia  mater,  or  of 
the  sheath  in  the  internal  auditory  meatus,  was  doubtful. 

Diagnosis, — ^This  is  seldom  difficult  when  facial  palsy  is  fully  derebped. 
If  other  nerves  beside  the  seventh  are  paralysed,  we  suspect  the  presence 
of  some  new  growth  or  syphilitic  disease  at  the  base  of  the  skull  Eyea 
when  the  loss  of  power  is  slight  and  incomplete,  one  can  for  the  moit  put 
decide  its  peripheral  origin  by  a  little  failure  of  expression  limited  to  one 
side  of  the  face,  and  by  a  narrow  chink  remaining  between  Uie  cloeed  eye- 
lids, for  these  symptoms  do  not  accompany  a  partial  paralysis  of  the  faciei 
nerve  from  central  disease. 

It  must  not  be  forgotten  that  some  persons  have  a  habit  in  speaking  of 
moving  the  mouth  awry,  sometimes  to  conceal  a  defect  in  the  teeth. 

When  the  fact  of  paralysis  of  the  portio  dura  is  clear,  we  must  try  to  fix 
its  seat.     If  above  the  apparent  origin  in  the  pons  a  lesion  will  affect 
most  of  the  muscles  on  the  opposite  side  of  the  face,  but  not  the  orbiculaxii 
and  corrugator  supercilii ;    there  will   probably   be   hemiplegia  or  other 
cerebral  sjrmptoms ;  and  there  will  be  no  reaction  of  degeneration.   Such 
a  condition  will  be  described  among  the  symptoms  of  ordinary  hemiplegia. 
The  lesion  will  most  often  be  in  the  external  capsule  or  adjacent  perta;  or 
it  may  be  higher,  in  the  facial  centre  of  the  cortex ;  or  lower,  in  the  cms 
of  the  opposite  side ;  or,  the  upper  part  of  the  pons  b^ore  the  croeaing  of 
the  fibres  of  the  nerves.     In  the  "  nucleus  "  of  ita  apparent  origin  (anawer-    j 
ing  to  the  anterior  cervical  origin  of  a  spinal  nerve),  the  facial  nerve  may 
be  paralysed  by  hs&morrhage  (rarely),  or  by  tumour,  or  by  scleroaia  (u 
occasionally  in  the  progressive  waiting  palsy  known  as  bulbar  panJyni); 
at  its  root  and  in  its  course  to  the  end  of  the  internal  auditory  meatus,  by 
local  gummatous  or  other  meningitis,  when  the  portio  mollis  will  alio 
suffer.     In  such  cases  the  paralysis  is  nearly  complete ;    the  upper  part 
of  the  face  is  affected  as  well  as  the  lower.  While  the  stapedius,  occipitalis, 
digastricus  (in  its  posterior  portion),  stylo-hyoid,  and  platysma  are  also 
involved.     Moreover  there  is  commonly  auditory  vertigo  and  deafheia  on  the 
affected  side,  as  well  as  motor  palsy.     In  its  tortuou«  passage  through  the 
aqueduct  of  Fallopius  the  facial  nerve  shares  in  all  the  risks  of  caries  asA 
necrosis  of  the  petrosal  bone  after  scarlatina  or  enteric  fever  (otitis  med^ 
tympanitis). 

Again,  one  or  both  nerves  may  be  torn  across  when  one  or  both  petro^^ 
are  the  seat  of  fractured  base  of  the  skull. 

The  symptoms  in  such  cases  are  unilateral  (or,  in  the  rare  case^ 
otitis  of  both  ears,  bilateral),  paralysis  of  all  the  facial  muaolee,  of    ^ 
stapedius  ("  oxyakoia '')  and  of  the  stylo-hyoid,  i&c,  without  deafness 
Yertigo,  and  with  the  reaction  oi  de^neration. 

Lastly,  if  there  ia  compV^t^  lujcvtiX  ^kctIN^jva  ^^^mH>  ^^fwikhcfo^  ^1  ^^ 
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•tiipediiis,  the  levator  palati,  or  the  digastric  aud  stjlo-hjoid,  followed  bj 
the  reaction  of  degeneration,  the  condition  is  due  cither  to  injury  of  the 
branches  of  the  pes  anserinue  by  an  accidental  cut  or  an  operation,  or  by 
an  abgceBS  of  the  cheek,  or  by  pressure  of  the  forceps  in  delivery,  or  more 
frequently  to  peripheral  neuritis  set  up  by  a  coup  de  venL 

In  one  caae  the  late  Dr  Thomas  found  actual  haemorrhage  into  the  Fallo-  i 
pian  canal  in  a  man  who  died   of  Bright's   diseiise  with  ordinary   peri* 
pheral  facial  palsy  ('  Path.  Trans./  1869,  p.  420). 

Course  and  Prognosis. — The  onset  of  Bell's  paralysis  is  sometimes 
gradual,  but  frequently  complete  within  twenty-four  hours.  Among  hos- 
jMtal  patients  it  often  happens  that  what  Br&t  attracts  the  patient^s  notice 
is  hifi  finding  himself  unable  to  spit  or  to  whistle ;  or  he  may  find 
his  face  "  all  on  one  Bide  "  when  he  geta  up  in  the  morning.^ 

The  subsequent  course  of  facial  palsy  varies  greatly.  When  due  to 
destruction  of  a  conslderHble  portion  of  the  nerve,  aa  in  cases  of  necrot^is 
of  the  petrous  bone,  it  is  of  course  permanent  and  incurable.  Although 
recOTery  is  possible  after  an  injury,  such  as  the  division  of  the  nerve  in  a 
surgical  operation,  yet  this  seldom  occurs  before  the  lapse  of  several 
months,  and  it  is  apt  to  remain  incomplete.  When  the  affection  is  the 
•direct  result  of  exjMJsure  to  cold,  recovery  to  some  extent  always  takes  place^ 
but  it  may  last  from  four  to  six  months,  Sometimes  it  gets  well  much 
mure  rapidly,  the  patient  beginning  to  regain  power  over  the  muscles  at  the 
end  of  ten  or  twelve  days,  and  recovering  completely  within  a  few  weeks. 
The  longer  the  recovery  takes  the  less  perfect  it  is. 

When  the  reaction  of  degeneration  has  set  in  no  improvement  ca»  be 
looked  for  until  two  or  three  months  have  passed,  and  even  then  it  is 
♦often  imperfect.* 

In  aevere  cases  of  BelTs  paralysis  spasmodic  affections  appear  after  a 
time.  When  the  patient  in  just  beginning  to  recover  voluntary  power  over 
.^ome  of  the  muscles,  he  often,  by  what  is  called  irradiation  of  nervous  im- 
pulse, moves  more  than  he  intended.  He  may  wiah  to  raise  his  eyebrow^ 
and  he  involuntarily  draws  his  mouth  to  that  side,  or  closes  his  lips,  and 
finds  that  he  also  shuts  his  eye.  In  a  patient  who  was  under  Dr  Fagge'a 
•care  in  1877  the  distortion  of  the  mouth  was  so  great  when  an  attempt  was 
made  to  close  the  right  eye,  that  the  clinical  clerk  supposed  the  left  orbi- 
cularis oris  to  be  paralysed.  J!?uch  mistakes  make  it  needful  to  be  sure 
when  we  are  told  that  the  left  side  of  a  patient's  face  was  paralysed,  that 
it  was  not  really  the  right.  It  is  curious  to  observe  that  Aretfieus  warns 
physicians  on  this  very  point  ( *  De  causis  et  signis  morborum  chronicorum,' 
lib.  i,  cap,  vii). 

Hitzig  has  observed  ( '  Arch.  f.  Psych.,^  1872)  that  the  involuntary  move- 
ments sometimes  occur  while  the  muscles  which  cause  them  are  still 
paralysed.  It  would  seem  that  the  facial  nucleus  in  the  bulb  may  also  be 
ID  a  condition  of  exalted  iirit ability,  for  Hitzig  has  found  that  touchinjr 
the  affected  side  of  the  face  sometimea  gives  rise  to  spasms  which  may 
involve  the  muscles  of  the  opposite  side.  In  one  case  of  facial  paralysis 
contractions  extended  to  the  muscles  of  mastication,  and  to  those  of  the 
limbs.  The  occurrence  of  associated  movements  is  commonly  a  precursor 
of  the  return  of  voluntary  power  over  the  paralysed  muscles.     Such  move- 

*  Erb  describes  sn  tntermadiate  form  of  facisl  pnUj  in  which  the  excStsVilttj  of  tb* 
iirr«e  U  not  completely  loit,  nhhoufrb  the  miitclft  pretent  tbe  cbsmcteriitk  i^iititivenep^ 
to  feeble  g&ly«fiic  cnrrenti  with  nbt«Dce  of  fjiridic  cQotrfli^^U^yi  focli  ^wa^  be  sa|«^ 
w^tow^  in  frota  four  to  lix  wi?eki. 
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ments  generally  quickly  disappear,  but  Boraetime©  they  seem  to  dcUy  r^ 
CO  very,  and  Erb  haa  known  them  to  last  as  long  aa  thirteen  years. 

When  the  paralysis  is  to  be  permanent,  tonic  coniraetions  of  some  or 
all  of  the  muscles  often  show  themselves,  as  first  described  by  Duchenne. 
The  result  may  be  an  elevation  of  the  angle  of  the  mouth,  a  deepening  ot 
the  naso-labial  groove,  a  narrowing  of  the  palpebral  aperture,  or  a  general 
exaggeration  of  all  the  markings  of  the  affected  part  of  the  face.  The 
features  are  sometimes  distorted  until  one  might  suppose  the  healthy  f»idd 
[  waa  the  one  paralysed.  (See  Gower's  second  vol.,  ^g,  102.)  These  tonic 
'  spasms  depend  upon  degenerative  changes  in  the  muscles  themselves — a 
fact  established  by  a  case  of  Hitzig.  A  patient,  who  already  had  cootrao- 
tion  of  the  orbicularis  palpebrarum  from  a  former  seizure  of  Bell's  paralysii. 
waa  attacked  a  second  time  on  the  same  aide  without  the  orbiculiuia  relax- 
ing. 

In  facial  paralysis  of  cerebral  origin  (cortical  or  nuclear),  the  progDoat^ 
is  all  but  hopelesH.  In  cases  secondary  to  diaeaae  of  the  tympaaum  it 
depends  on,  treatment  of  the  ear,  In  peripheral  eases,  the  persistence  d 
faradic  excitability  is  of  good  omen.  If  the  palsy  persists  for  three  or  foac 
months,  recovery  is  unlikely;  and  the  presence  of  marked  reaction  of  de- 
generation in  addition  is  of  very  bad  prognosis. 

Treatment. — When  the  discovery  waa  fir^t  made  that  the  musdet  Id 
many  cases  show  increased  reaction  to  interrupted  galvanism,  it  waa  assumed 
that  this  form  of  electricity  would  cure  the  disease  more  quickly  than  the 
faradism  which  had  before  been  employed.  But  thirty  years  ago  Erb,  after 
analysing  the  cases  which  had  then  been  recorded,  expressed  the  opinion 
that  the  severe  cases  in  which  alone  the  re^i^tion  of  degeneration  is  pr^rnt, 
cannot  be  materially  benefited  by  galvanism  until  the  conductivity  of  the 
nerves  is  re-established.  The  anode  should  then  be  placed  behind  the 
ear,  and  the  cathode  moved  over  the  paralysed  half  of  the  face.  In  mild* 
cases  each  application  of  the  current  is  usually  followed  by  iooreaae  of 
voluntary  power.  Duchenne  had  reported  still  better  results  from  fam- 
diaation.  He  first  showed  that  it  is  capable  of  introducing  seooodaiy 
spasms,  and  consequently  advised  that  when  the  muscles  begin  to  react, 
the  intermissions  of  the  induced  current  should  be  reduced  to  foixr  in  ili» 
second. 

Leeches  behind  the  ear,  blisters p  and  mercury  or  iodide  of  poiaMitiBr 
have  been  advised  for  facial  paralysis  during  the  first  two  we6k&  Dot 
probably  still  less  is  to  be  anticipated  from  medicinal  treatment  than  ftoo 
electricity. 

Pabaltsis  of  the  Muscles  or  thb  Eyeball. — Of  the  moveraenta  rf 
the  eyes  some  are  caused  by  single  muscles ;  and  the  remainder,  for  wh 
several  muscles  combine,  are  capable  of  a  physiological  analysis  far 
exact  than  has  yet  been  applied  to  the  movements  of  the  limbs.  The  affd 
tions  of  the  three  motor  nerves  C4uanot  be  taken  separately,  because  Ibe  i  _ 
eyes  are  moved  together,  and  a  muscle  is  not  always  aasoctated  with  itt 
fellow  in  the  other  eye.  For  example^  the  external  rectus  of  one  m6f^ 
supplied  by  the  sixth  nerve,  works  with  the  intern^  rectus  of  the  other 
side,  which  received  its  branch  from  the  third  nerve. 

Two  ocular  muscles,  the  external  rectus  supplied  by  the  atxtb 
and  the  superior  oblique  by  the  fourth,  are  more  likely  to  be  sepenlc!^ 
paralysed  than  any  single  one  of  the  rest,  which  are  all  supplied  by  1^ 
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tkird  nerve ;  and  hence  the  former  muscles  are  the  moBt  important  in 
diugnosis. 

ParalysU  of  the  iixth  nerve. — ^Each  external  rectus  is  afisooiated  with 
the  internal  rectus  of  the  opposite  side.  Their  combined  function  Is  to 
cany  the  eyes  to  the  right  or  left,  without  anj  change  in  the  direction  of 
the  vertical  aiea  of  the  eyebalie*  Let  us  suppose  that  the  patient  has  hia 
left  sixth  nerve  paralysed,  he  will  be  unable  to  look  with  his  left  eye  at  an/ 
object  to  his  left.  If  we  hold  a  candle  before  him«  and  move  it  to  his  right 
side*  his  two  eyes  follow  it  until  the  right  one  has  the  edge  of  its  cornea 
touching  the  external  canthus,  and  the  left  has  a  small  part  of  its  cornea 
concealed  beneath  the  carxincle.  If  we  now  carry  the  candle  from  in  front 
of  him  to  his  left  side,  the  right  alone  follows  it ;  the  left  remains  motion- 
less, and  looks  straight  fonvards,  or  may  perhaps  perform  a  slight  zigzag 
movement  to  the  left  under  the  combined  influence  of  the  two  obliqui.  The 
further  the  object  is  carried  to  the  left  the  greater  is  the  difference  in  the 
directions  of  the  two  eyes ;  and  when  the  paralysis  is  complete,  this  pri- 
mary  deviation  or  dquint  at  once  shows  the  nature  of  the  case. 

When  the  loss  of  power  is  only  partial  the  affected  (left)  eye  lags  behind 
its  fellow,  but  no  obvious  squint  appears.  In  such  a  case  one  can  generally 
make  out  the  nature  of  the  defect  by  covering  the  right  or  healthy  eye ; 
the  patient  then  discovers  that  he  haa  not  got  his  left  eye  iixed  upon  the 
candle,  and  he  accordingly  rotates  that  eye  further  to  the  left.  This  cor- 
recting movement  may  be  readily  detected  by  a  close  observer  j  but  what 
ia  more  obvious  is  a  movement  which  is  simultaneously  made  by  the  right 
eye.  For  the  left  external  rectus  being  partially  paralysed,  any  voluntary 
movement  of  that  muscle  requires  the  exertion  of  far  more  effort  than 
sufficed  in  health.  But  whatever  amount  of  nervous  energy  is  put  forth  is 
ftt  the  same  time  thrown  upon  the  associated  muscle— the  right  internal 
rectus — which  is  in  poaseeaion  of  its  full  vigour;  and  thus  the  right  eye 
moves  much  farther  than  the  left. 

This  movement  of  the  healthy  eye  is  called  iecondary  definition;  and 
it  is  of  the  more  importance  because  it  affords  a  sure  means  of  dis- 
tinguishing a  paralysis  of  the  external  rectus  from  a  mere  contraction  or 
thortening  of  one  or  both  of  the  internal  recti,  such  as  exists  in  cases  ef 
ordinary  strabismus.  When  the  loss  of  power  is  considerable,  this  distino- 
tion  is  made  by  the  fact  above  mentioned,  that  the  primary  deviation  in- 
creases as  the  object  looked  at  is  carried  further  over  towards  the  left  side ; 
for  if  the  affection  were  a  mere  convergent  strabismus  the  axes  of  the  eyea 
would  remain  at  exactly  the  same  angle,  the  one  lagging  at  a  fixed  distance 
behind  the  other,  but  nevertheless  travelling  with  it — a  **  concomitant 
strabismus."  But  in  slight  cases  this  criterion  fails,  and  is  replaced  by  the 
secondary  deviation,  the  augmented  extent  of  which  is  (as  we  have  seen) 
dependent  on  the  existence  of  paralysis ;  whereas  in  cases  of  ordinary 
strabismus  the  secondary  is  exactly  equal  to  the  primary  deviation,  since 
the  muscles  on  both  sides  possess  equal  power. 

The  other  syrnptoms  of  paralysis  of  the  sixth  nerve  are  distorted  per- 
ceptions of  the  patient,  and  certain  movements  to  which  they  lead.  When 
he  looks  at  an  object  held  towards  the  affected  side  he  sees  it  double^  and 
this  diplopia  is  often  the  first  thing  which  shows  him  that  something  is 
amiss.  We  will  suppose  as  before  that  the  left  external  rectus  is  the 
muscle  paralysed,  and  we  will  call  the  image  which  is  formed  upon  the 
retina  of  the  affected  (left)  eye  "  the  false  image  ; "  the  one  which  is  formed 
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on  the  unaffected  (right)  eye  '"the  true  image."     It  will  be  found  thit 
double  vision  occurs  only  when  the  eyes  are  directed  to  the  left»  for  it  i$ 
then  only  that  they  fail  to  converge  properly  upon  the  object     And  a 
moment's  consideration  will  show  that,  since  the  left  eye  has  its  axis  tuned 
inwards  (or  to  the  right),  the  false  image  must  be  formed  on  the  inner 
(nasal)  side  of  its  retina,  and  not  on  the  yellow  spot;  and,  oonsequentlj, 
that  it  appears  to  be  outside  the  true  image  or  further  to  the  left.    Both 
images  are  upon  the  same  level,  and  both  are  upright.     By  placing  a  piece 
of  coloured  glass  before  one  of  the  patient's  eyes,  we  can  enable  him  to  dii- 
tinguish  very  easily  which  image  is  formed  by  that  eye,  and  which  bj  the 
other. 

It  must  be  borne  in  mind  that  diplopia  is  not  always  a  proof  that 
paralysis  of  any  of  the  ocular  muscles  is  present.     Double  images  are  aome- 
times  formed  upon  the  retina  of  a;  single  eye ;  and  in  other  cases  thej  an 
due  to  a  mere  "  concomitant  strabismus."     Making  the  patient  look  at  tbe 
object  with  each  eye  separately  will  exclude  the  former  condition ;  but  ths 
latter  can  only  be  dismissed  from  consideration  if  it  is  found  that  the  two 
images  diverge  as  the  object  is  moved  further  to  the  left.     One  must  not 
assume  that  diplopia  which  is  of  recent  origin  and  which  began  suddenly 
cannot  be  due  to  concomitant  strabismus  : .  for  it  sometimes  happens  that  a 
patient  whose  ocular  muscles  are  imperfectly  antagonised  is  able  to  keep  up 
the  balance  between  them  until  he  over-fatigues  his  ejes,  or  until  he  ia 
weakened  by  some  illness,  when  he  may  abruptly  begin  to  squint. 

On  the  other  hand,  it  would  be  a  mistake  to  suppose  Uiat  whenever 
there  is  a  loss  of  power  in  the  external  rectus  musde  the  patient  must 
necessarily  be  conscious  of  diplopia.  There  is  always  the  possibility  ol 
one  eye  being  defective  from  abnormal  refraction  or  opacity  of  the  media, 
so  that  he  has  been  in  the  habit  of  concentrating  his  attention  upon  a  single 
retina;  in  that  case  all  that  he  is  likely  to  notice  is  a  bhuring  of  the 
objects  at  which  he  looks.  One  can  generally  make  such  a  person  awaie 
that  he  really  sees  double  by  directing  him  to  fix  his  eyes  upon  some  small 
bright  object,  especially  if  a  coloured  glass  be  held  in  front  of  one  eye. 

Another  subjective  symptom  is  that  which  is  known  as  the  **  erroneoai 
projection  "  of  the  visual  field.  We  have. seen  that  a  patient  who  has  para- 
lysis of  the  left  external  rectus  muscle  refers  the  image  of  any  object  pluced 
to  his  left,  which  he  sees  with  both  eyes  open,  to  a  position  outside 
its  true  position,  L  e,  more  to  the  left.  The  same  thing  occurs  if  he  is  told 
to  look  at  an  object  with  the  right  eye  closed ;  because  his  judgment  is  then 
based  upon  the  degree  of  efifort  required  to  bring  his  left  eye  to  bear  upon 
it,  an  effort  augmented  in  proportion  to  the  failure  in  the  power  of  the 
muscle.  One  consequence  is  that  such  a  patient  feels  giddy*  and  may  even 
stagger,  if  he  attempts  to  use  his  left  eye  alone — a  point  of  some  import- 
ance, because  the  symptom  might  be  mistaken  for  a  sign  of  serious  cerebral 
mischief.  Another  result  of  "  erroneous  projection  ".  may  be  employed  afl 
an  aid  in  the  diagnosis  of.  paralysis  of  the  ocular  muscles.  The  patient  ia 
told  to  close  the  eye  supposed  to  be  unaffected,  and  to  strike  at  an  object  on 
the  outer  side  of  his  other  eye.  If  the  external  rectus  is  paralysed  he  ii 
sure  to  miss  the  object  by  going  to  the  outer  side  of  it. 

Some  patients  free  themselves  from  the  uncomfortable  sensations  to 
which  paralysis  of  the  sixth  nerve  gives  rise,  by  keeping  the  head  fixed  over 
towards  the  paralysed  side,  so  that  the  images  of  the  objects  at  which  they 
look  may  be  referred  to  their  right  positions. 
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When  parftlysis  of  the  external  rectus  has  lasted  for  a  long  time^  the 
poeition  of  the  eyeball  often  undergoes  a  further  change.  It  is  now  drawa 
inwards  by  the  uncontrolled  action  of  its  internal  rectus,  so  that  a  con- 
vergent squint  is  constantly  present,  whatever  may  be  the  direction  in 
which  the  patient  looks.  Von  Graefe  called  this  condition  the  '*  secondary 
<rontraction  of  the  antagonistic  muscle,"  and  observed  the  curious  fact  that 
it  does  not  always  correspond  in  degree  to  the  loss  of  power  in  the  paralysed 
muscle. 

Paralynn  uf  thr  fourth  //rrtr.— The  action  of  the  uhh'quus  superior  is 
far  from  being  as  simple  as  that  of  the  rectus  eiternus ;  and  its  paralysii 
is  more  difficult  of  detection.  The  lower  rectus,  when  acting  alone,  rotates 
the  cornea  slightly  inwards,  beside  lowering  it ;  the  superior  obliquue 
rotates  it  slightly  outwards  ;  the  resultant  of  their  combined  action  is  a 
straight  movement  in  a  vertical  plane.  The  left  inferior  rectus,  by  itself, 
would  lower  the  cornea  and  carry  it  towards  the  right  ;  the  left  superior 
obliquus,  by  itself  would  lower  it  and  carry  it  round  to  the  left.  Acting 
together,  they  move  it  straight  downwards.  The  inferior  oblique  acts  in 
the  same  way  along  with  the  superior  rectus. 

Suppose  the  left  superior  oblique  muscle  to  be  paralysed.  The  result 
is  that  when  the  patient  looks  downwards  the  cornea  is  carried  to  the  right 
by  the  inferior  rectus  of  the  left  eye,  which  haj  now  no  coadjutor  to  coun* 
teract  its  rotating  the  globe  in  that  direction.  In  other  words,  he  will 
squint  to  the  right  and  slightly  upwards  with  the  aflfect^d  eye  when  it  is 
directed  upon  an  object  at  his  feet.  The  *'  secondar}'  deviation  '*  of  th© 
sound  eye  will  be  downwards  and  to  the  left.  These  symptoms,  however, 
are  comparatively  little  marked ;  so  that  the  subjective  sjTnptoms  of  ( 
diplopia  become  more  important  in  the  dia^osis  of  the  paralysis  of  the 
fourth  than  in  that  of  the  sixth  nerve.  The  double  images  are  seen  chiefly 
when  the  patient  looks  downwards,  and  their  position  in  regard  to  one 
another  at  once  indicates  what  muscle  has  lost  its  power.  Thus»  first,  the 
false  image  lies  hefrm  the  true  one;  secondly,  it  is  placed  to  its  frft;  and 
thirdly,  it  appears  to  be  tilted  in  a  particular  manner.  This  last  symptom 
depends  upon  the  way  in  which  the  affected  eye  is  rotated,  for  the  image  of 
the  upper  end  of  an  object  will  be  fonned  upon  a  part  of  the  lower  half  of 
the  retina  outside  the  vertical  meridian  of  the  retina^  and  so  the  object 
teems  to  that  eye  to  be  placed  obliquely  with  ittt  upprr  end  tiftfd  to  the 
right.  Another  point  noticed  by  Von  Graefe  is  that  the  false  image  seems 
to  be  nearer  to  the  eye  than  the  true  one  ;  this,  he  says,  depends  upon  their 
both  being  referred  to  positions  upon  a  horizontal  plane  spread  at  th^ 
patient's  feet,  so  that  the  true  image,  being  the  upper  of  the  two,  it 
naturally  supposed  to  be  the  more  distant.  Lastly,  the  patient^  in  order  to 
aToid  a  sensation  of  giddiness  when  he  looks  with  both  eyes  at  objects 
before  him,  keeps  his  head  turned  downwards  and  to  the  right — a  position 
which  is  very  oh arnct eristic. 

Paralyniit  of  the  third  neri^,. — Since  this  nerve,  unlike  the  sixth  and 
fourthf  is  distributed  to  four  of  the  ocular  muscles,  the  symptoms  produced 
by  it«  paralysis  differ  according  to  the  extent  of  the  affection. 

In  paralysis  of  the  internal  rrrttu  the  symptoms  are  the  converse  of 
those  which  belong  to  paralysis  of  the  abducens.  If  we  take,  as  before, 
the  muscle  of  the  left  side,  the  *'  primary  deviation  "  occurs  when  the 
^yes  are  directed  on  »d  object  towards  the  right :  the  affected  eye  cannot 
thf-n  be  iiM  vrd  irjwnrds  while  the  other  one  is  being  moved  outwards,  and  a 


duneryemi  uf£xA  i*  prviaciHL  Tlub  "  ieoandarj  deriatiocL "  of  the  ri^t  cjt 
»  vjonrit  th^  li^bz.  Dms^t  uoHPt*  ve  perceired  faj  the  petieiit  when  ht 
larjk^  zo  xijb  rgjkt,  txA  xh^  ^-irerre  betveca  them  increeMS  the  further  tte 
ec;«et  fj  ci#>Ted  is.  thjct  d^ntexLaiL^  Thej  are  bofch  upon  the  nine  lerel  and 
bxh  c^irlzhs.  They  a7%  aeid  to  be  **  croeicd;'^  thjit  ie»  the  falie  image 
(wLitf^  ie  Men  bj  the  Ittt  ere »  Hee  to  the  ri^ki  of  the  true  imege  (which  ii. 
seen  bj  xh^  right  «je'.  The  "^  iaiae  projeetion  "  of  the  imege  taket  place 
ti>vard  tbt  right;  lo  that  the  pe^iexLt,  if  he  aima  aoiiilenlj  at  an  object 
with  the  right  ert  clAaed.  mlmuM  it  bj  goine  too  far  to  the  right.  To  aToUt 
giddineaa  the  patient  keepa  hie  head  over  to  the  right. 

In  p«ralTii«  of  tb*?  letz  inferuir  re^u4  moat  of  the  fjmptoma  are  the  ooo- 
Tene  of  th/j«e  vhich  are  produced  hj  peraljaia  of  the  auperior  oblique 
todicle.  JLa  in  that  affectiixi,  the  affected  ere  aqointa  &  little  upwaida  when 
the  patient  Ioc4a  downwarda,  bat  the  rotatioii  of  the  giobe  ia  now  to  the 
left.  Diplopia  occur*  when  the  ejea  are  directed  upon  an  object  below 
them ;  the  falae  iznage  ia  below  the  true  oae,  liea  to  ita  rights  and  hu  ita 
upper  end  tilted  to  the  left. 

In  paraljaia  of  the  left  inferior  Mique  the  affected  eje  aquinta  a  little- 
downwarda  vhen  the  patient  looka  upwarda ;  the  globe  ia  rotated  to  the- 
right.  The  falae  image  liea  abore  and  to  the  left  of  the  true  one,  and  baa. 
ita  upper  end  tilted  to  the  left. 

In  paraljaia  of  the  left  Muperior  reetu9  the  affected  eje  aquinta  a  little 
downwarda  when  the  patient  looka  upwarda;  the  globe  ia  rotated  to  the 
left.  The  falae  image  liea  abore  and  to  the  right  of  the  true  one,  and  haa- 
ita  upper  end  tilted  to  the  right. 

Laatlj,  if  the  whole  of  the  third  nerve  on  the  left  aide  ia  paraljaed,  there 
ia  complete  loaa  of  power  to  more  the  eye  inwarda  or  upwarda.  It  cannot  be* 
mored  atraight  downwarda,  but  it  can  be  alightly  lowered  if  alao  carried  a 
little  outwarda.*  In  the  direction  horixontallj  outwarda  ita  plaj  it  pe^ 
fectly  free. 

The  Tisual  range  of  the  affected  eje  ia  reduced  to  about  oae  twelfth  of 
ita  normal  extent ;  it  ia  limited  bj  a  atraight  horixontal  line  abore,  bni 
below  bj  a  curved  line  which  aweepa  downwarda  and  then  outwarda. 

The  direction  of  the  "  primary  deviation  "  oi  the  left  eje,  and  that  ot 
the  "'  aecondarj  deviation  "  of  the  right  eje,  will,  oi  courae,  varj  according 
to  the  poaition  of  the  object  at  which  the  patient  looka ;  \h»  relationa  o^ 
the  falae  to  the  true  image  of  courae  undergo  correaponding  variationa,  vc^* 
ao  alao  doea  the  ''  erroneous  projection  "  of  the  objecta  that  meet  hia  e^ 
on  different  sides.  The  conaequence  of  this  is  that  giddineaa  ia  &  far  mo^ 
marked  sjmptom  when  several  of  the  ocular  muscles  are  paraljaed  tha^ 
when  one  alone  is  affected ;  and  it  cannot  be  obviated  bj  adopting  anj  pa^ 
ticular  posture  for  the  head,  nor,  indeed,  bj  anj  method  except  Uiat  c0 
shutting  the  affected  eje  (the  left,  as  we  still  suppose).  It  ia  onlj  whei^ 
the  patient  looks  at  an  object  in  the  extreme  left  of  the  visual  field  that  \iM 
ceases  fo  uquint  and  sees  a  single  image  with  the  two  ejea. 

In  paraljsis  of  the  entire  third  nerve,  beside  the  affection  of  the  fooa 
ocular  muscles,  there  is  loss  of  power  in  certain  other  muadea  which  are 
also  supplied  bj  that  nerve.  One  oi  these  is  the  levator  palpebras,  and 
the  result  is  that  the  upper  ejelid  droops,  a  conditicm  termed  piotit.    The 

*  In  this  movement  the  globe  ii  made  to  rerolre  on  ita  antero-poafeerior  axb  bj  the  «a 
eoropentated  action  of  the  raperior  obliqae  mnicle.  And  the  rotation  ia  ao  markefl  aipe 
cinllj  when  the  eje  is  allowed  to  move  as  little  ontwardt  aa  poaiihle— that  it  aflbrda  i 
ftrfirfflg  confirmation  of  the  modcTii  V\«w%  w\>Xl  t«|^\a  ^ha  %t^aa  of  the  oeolar  mnadci 
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patient  is  altogether  unable  to  open  the  eye  in  the  ordinary  way ;  at  most 
he  eaa  only  separate  the  lids  hj  wrinkling  the  forehead — by  means  of  the 
occipito-f rontalis.  Ptosis  may  exist  without  paralysis  of  any  other  muscle  ; 
indeed,  it  is  much  more  oommon  than  an  isolated  a^ection  of  any  other 
branch  of  the  third  nerve. 

Again,  the  Q»hinoter  muscle  of  the  pupil  receives  filaments  from  thia 
nerve,  and  paralysis  of  them  leads  to  dilatation  of  the  pupil,  or  (as  it  is 
termed)  mydrictsu.  The  aperture  of  the  iris  never  becomes  so  wide  from 
paralysis  aa  it  does  under  the  influence  of  atropine;  but  it  is  often  large 
enough  to  interfere  seriously  with  the  acciu*acy  of  vision,  owing  to  the  for- 
mation of  "  circles  of  diffusion  "  upon  the  retina  from  the  spherical  aberra- 
tion more  or  less  present  in  an  average  eye  not  being  corrected  by  the  iris 
acting  as  a  diaphragm. 

Lastly,  the  ciliary  muscle  is  also  supplied  by  the  third  nerve,  and  hence 
paralt/iis  of  nccommodation  may  be  one  of  the  symptoms  of  disease  of  that 
nerve.  Except  in  very  short-sighted  persons,  this  greatly  interferes  with 
distinctness  of  vision  for  small  print  and  other  near  objects.  To  detect  it» 
one  m\i8t  test  the  range  of  accommodation  in  the  usual  manner. 

The  common  signs,  therefore,  of  paralysis  of  the  third  nerve  are — 
external  strabismus,  ptosis,  dilated  pupil,  and  loss  of  accommodation  for 
near  objects. 

Ophth€dmoplegia  exUrna^ — a  term  used  by  von  Graefe*  When  all  the 
muscles  of  the  eyeball  are  paralysed  together  (from  affection  of  the  third, 
fourth,  and  sixth  nerves)  there  is  immobility  of  the  globe  with  ptosis,  but 
without  strabismus,  and  without  double  vision  for  distant  objects — unlesa 
one  eye  only  is  paralysed.     The  paralysis  is  usually  double. 

The  term  Ophthalmoplegia  iniima  vet  interna  has  been  applied  by| 
HutdiinBon  to  paralysis  of  the  iris  and  ciliary  muscle  only  ('  Med.-Chir* , 
Trans.,'  1878.  p,  215,  and  1879,  p.  307). 

Etiology  of  ocular  paralysis. — With  regard  to  the  causes  of  paralysia 
of  the  third,  fourth,  and  sixth  nerves,  a  point  of  great  practical  importance 
is  that  almost  all  those  cases  in  which  the  affection  remains  limited  to  a 
•ingle  nerve,  or  to  a  single  branch  of  the  third  nerve,  terminate  sooner  or 
later  in  recovery,  excepting  cases  of  traumatic  lesions  or  of  baaal  meningitis, 
where  the  sixth  nerve  is  most  often  affected.  In  the  absence  of  dissection 
after  death,  oculists  say  that  they  are  either  syphilitic  or  '*  rheumatic  '^ 
(f.  0,  not  syphilitic). 

In  1876  a  man  died  in  Guy's  Hospital  of  aortic  aneurysm  who  had 
about  nine  months  before  been  in  another  ward  suffering  from  ptosis  of 
the  left  eye  and  pain  in  the  left  side  of  the  head.  An  old  meningeal 
apoplexy  waa  found ;  the  termination  of  the  left  internal  carotid  artery  waa 
dilated*  and  its  coats  much  thickened ;  moreover  the  third  nerve  on  that 
tide  waa  adherent  to  the  side  of  the  artery  and  stained  of  a  deep  brown 
oolour.  Sir  William  Gull  used  to  say  of  the  third  nerve  that  it  ran  a 
^dangerous  course,"  on  account  of  its  liability  to  compression  in  passing 
between  the  posterior  cerebral  and  the  superior  cerebellar  arteries,  if  these 
Teasels  should  become  diseased ;  and  this  view  certainly  accords  well  with 
the  fact  that  ptosis  is  very  apt  to  occur  in  old  people  whose  arteries  are 
dilated  and  tortuous. 

Of  the  fourth  and  sixth  nerves  it  must  be  remembered  that  their  long 
and  exposed  course  along  the  base  of  the  brain  renders  them  very  liable 
to  be  affected  by  tuberculous  or  other  effusions  in  the  diamond-shaped  space* 
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When  two  or  more  nerves  are  simultaneouBlj  affected,  one  luspecU  tl 
presemce  of  some  malignant  growth  or  aneurysm  or  gumma  at  the  haae  < 
the  skull.  An  intra-cranial  carotid  aneurysm  is  very  likely  to  oomprei 
the  sixth  nerve  for  some  time  before  it  reaches  the  rest.  Not  in£re<{iieDtf 
suppuration  or  tumour  in  the  orbit  [nresses  op  one  or  more  branches  of  tk 
motor  oculi. 

A  syphilitic  affection  of  isolated  nerv^  is  not  always  a  gununa,  for  tlion 
may  be  ptosis  of  each  eye,  while  the  ocular  muscles  entir^y  escaped,  sad  il 
is  difficult  to  suppose  that  the  corresponding  parts  of  the  third  nerves  wen 
both  occupied  by  a  gumma.  Probably  the  lesion  is  often  syphilitic  nevf 
tis.  Von  Graefe  is  said  to  have  traced  to  syphilis  about  one  third  of  til 
cases  of  ocular  paralysis. 

We  shall  hereafter  find  that  ocular  paralysis  may  accompany  rvwm 
lesions  of  the  base  of  the  brain,  as  fracture  in  the  anterior  fossa  and  bna] 
meningitis,  and  that  they  are  sometimes  early  symptoms  in  locomotor  ttax} 
6r  insular  sclerosis ;  but  when  an  organic  lesion  of  the  brain  or  spinal  oord 
is  present,  one  can  almost  always  discover  other  symptoms  which  exchide 
the  supposition  of  peripheral  paralysis. 

Prognosis. — Most  cases,  of  ptosis  or  of  paralysis  of  the  various  ocular 
muscles  recover,  except  when  they  are  due  to  aneurysm  or  malignant 
growth  compressing  the  affected  nerve.  But  it  must  be  added  thai 
recovery  is  sometimes  slow,  taking  many  months ;  or  imperfect,  so  that  one 
or  more  of  the  affected  muscles  remain  permanently  weak. 

Treatment, — When  the  palsy  can  be  traced  to  syphilis,  treatment  by 
mercury  is  usually  successful.  Iodide  of  potassium  is  probably  less  usefoL  h 
other  cases  the  application  of  blisters  behind  the  ear  is  b^eved  to  be  ler^ 
viceable.  Benedikt  and  Erb  have  used  galvanism  for  two  or  three  niinutct 
at  a  time,  with  the  anode  on  the  temple  or  the  back  of  the  neck,  and  tbe 
cathode  on  the  closed  eyelids.  The  improvement  is  said  to  be  often  initan* 
taneously  manifested,  and  Benedikt  thinks  that  if  no  good  is  effected  within 
the  first  fortnight  there  is  no  object  in  continuing  this  treatment;  bot 
according  to  Erb  many  cases  require  to  be  galvanised  for  several  montb 
before  any  result  is  discoverable. 

Paralysis  of  the  ninth  or  hypoglossal  nerve  is  a  oommcn  symptom  ol 
cerebral,  pontine,  and  bulbar  paralysis,  but  as  a  lesion  of  the  nerre^annA 
it  is  rare.  It  is  attended  with  one  very  remarkable  effect,  wasting  on  iih 
corresponding  side  of  the  tongue.  Dr  Fagge  recorded  two  cases  of  thi 
kind :  one  was  in  an  old  woman,  in  whom  a  cancerous  nodule  (seoondaa 
to  a  cancer  of  the  breast)  involved  the  nerve  where  it  passes  through  tl 
base  of  the  skull ;  the  other  in  a  boy,  who  had  extensive  caries  and  necrofl 
of  the. atlas  and  neighbouring  bones.  In  both  patients  the  paralysed  hm 
of  the  tongue  was  remarkably  flaccid  and  wrinkled,  and  its  tip  was  cnrv 
round  towards  the  affected  side.  Similar  cases  have  been  recorded  1 
Dupiiytren,  Sir  James  Paget,  and  the  late  Mr  Fairlie  Clark.  In  Pagei 
case  (*  Clin.  Trans.,'  vol.  iii)  the  affection  was  caused  by  necrosis  of  a  p« 
of  the  occipital  bone  from  an  injury.  Several  pieces  of  dead  bone  we- 
removed  by  operation ;  a  few  da3rs  afterwards  the  wasted  part  of  the  tong« 
began  to  grow  larger,  and  within  a  month  it  had  nearly  regained  its  form- 
size  and  muscular  power. 

Cases  of  double  hypoglossal  paralysis  are  on  record,  &P<urt  from  thoi 
due  to  cerebral  hflemorrhttge  and  to  narcotic  poisoning,  as  in  the  adminittr 
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tion  of  chloroform.     The  tongue  lies  motioDleaa  and  low  between  the  rami 
of  the  miiodible,  and  articulation  and  deglutition  are  impeded, 

Faralysis  of  the  fifth  nerve. — The  printipal  symptom  of  this  tiflfection 
is  aoflesthesia  of  the  face.  The  loss  of  neiiBation  or  the  torreiipaadiag  sub* 
jective  aensations  of  numbness  and  painful  tingling  may  in  some  cases  bd 
traced  with  great  accuracy  to  the  median  line  of  the  forehead,  nose,  and 
mouth.  Most  often  what  tirst  attracts  the  patient^s  notice  lb  thut  when  he^ 
put*  a  cup  to  his  lips  it  seems  to  him  exactly  as  though  it  were  broken. 
The  eyelashea  and  conjunct ivge  are  perfectly  insensible  ;  so  also  is  the 
nostril^  and  liquor  umuionite  may  be  applied  to  it  without  causing^  sneez- 
ing ;  but  therels  no  impairment  of  the  sense  of  smell,  eicept  from  dimin-  ' 
ished  secretion  of  tears  and  consequent  dryneSiS  of  the  mucous  membrane. 
The  sense  of  ttiste  has  in  sevenil  ctises  been  found  absent  in  the  anterior 
portion  of  the  tongue,  as  long  ajpro  observed  in  three  instnnces  by  Romberg* 
It  U  the  same  part  of  the  tongue  which  is  deprived  of  the  sen»e  of  taste  in 
caaea  of  facial  paralysis ;  so  that  probably  the  chorda  tympani  is  ti  true  gua- 
tatory  nerve,  and  in  different  parts  of  its  course  runs  with  the  fifth  and  also 
with  the  seventh  nerves.  The  great  petrosal  nerve  appears  to  be  the  con- 
necting branch. 

Another  effect  of  lesion  of  the  fifth  nerve  is  paralysis  of  the  masticating 
muscles  on  the  affected  side.  This  only  deprives  the  patient  of  oue  move- 
ment completely,  thut  in  which  the  lower  jaw  is  curried  forwards  and 
towards  the  healthy  side  by  the  extermil  pterygoid  nmscle.  His  power 
of  chewing  food  is  much  less  impaired  than  might  have  been  expected,  but 
he  masticates  only  with  the  muscles  of  the  unaffected  elde.  If  he  is  thin» 
one  can  see  that  the  temporal  and  masseter  do  not  swell  out  when  the 
mouth  is  forcibly  closed ;  or  one  can  easily  feel  that  they  do  not  harden. 

In  certain  cases  of  facial  aniesthesia  the  circulation  in  the  affected  parti 
is  disordered,  or  their  nutrition  is  to  some  extent  impaired.  Sponinjiness  of 
the  gums,  ulceration  of  the  mucous  membrane  of  the  note  and  mouth,  and 
Iwemorrhage  from  their  surfaces  have  been   observed.     But  such  trophic 

Itiges  are  rare  and  comparatively  unimportant,  whereas  there  is  another 
tection  which  is  of  frequent  occurrence,  namely,  inflammation  of  the  eye, 
eading  to  sloughing  of  the  cornea.  It  is  now  agreed,  after  prolonged  in- 
▼eatigations  in  the  lubonitory,  that  the  inner  portion  of  the  trunk  of  the  | 
Hfth  nerve  contains  all  the  trophic  fibres  of  the  eyeball ;  but  there  is  still 
a  difference  of  opinion  as  t-o  whether  the  result  is  due  to  a  mere  interrup- 
tion of  their  conducting  power,  or  to  some  directly  irritant  influence. 
Snellen*s  view,  that  the  anaesthesia  is  its  immediate  cause,  the  eye  being 
exposed  to  mechanical  injuries  from  the  loss  of  the  protectiou  afforded  by 
the  sensitive  nerves,  is  now  generally  abandoned ;  indeed,  Charcot  brought 
instances  in  which  the  cornea  sloughed  as  the  result  of  affections  of  the 
fifth  nerve,  unattended  with  loss  of  sensation. 

We  have  seen  that  in  affections  of  the  great  nerve-trunks  of  the  limbs, 
when  the  continuity  of  their  fibres  is  not  completely  destroyed^  aniesthesia, 
if  present  at  all,  soon  passes  off.  We  should  therefore  expect  that  a  nerve 
running  so  protected  a  course  as  the  fifth  w*ould  be  seldom  paralysed  except 
bjT  leaions  of  a  destructive  kind.     And  this  appears  to  be  the  case. 

In  the  great  majority  of  cases  paralysis  of  the  fifth  nerve  is  due  to 
destruction  of  the  trunk  or  of  its  sensory  ganglion,  by  caries  or  necrosis  of 
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the  skull,  syphilitio  disease  of  the  pons  or  meningeSy  canceroui  or  saroo- 
matous  growths,  or,  lastly,  by  aneuryran  of  the  internal  carotid  arterj. 

A  man  aged  forty-two,  who  formerly  law  aervice  in  IncUa,  was  a  patient  of  the  writ« 
in  John  Ward  (November,  1897).  He  had  signs  of  chronic  tnberealooa  diiMie  cf  tki 
lungs,  and  also  of  spastic  paresis;  but  the  most  striking  symptoms  were  thoae  of  ptnljrii 
of  the  fifth  nerve.  There  was  anasthesia  over  the  diitribntion  of  the  fiftt  and  moii 
divisions,  the  forehead,  cheek,  and  front  of  the  ear,  the  ooignnctiTa  and  the  moeoas  m» 
brane  of  the  nose  and  upper  jaw  on  the  left  side.  The  chin  and  lower  lip  anpplied  ly  tb 
third  division  escaped,  but  there  was  complete  motor  paralysis  (as  ninal  more  complete  ttei 
the  sensory  paralysis)  of  the  mnsdes  of  mastication.  The  left  maiMtcr  and  teaponl 
muscles  were  wasted  as  well  as  powerless,  and  when  the  patient  drew  the  lowv  ju 
forward  it  was  dragged  over  to  the  paralysed  side,  showing  that  the  external  ptoygoii 
-shared  in  the  disease,  and  so  no  doubt  did  the  internal  pterygoid  alto.  There  mn  ai 
trophic  symptoms  present  beside  this  muscular  atrophy.  There  was  a  histoiy  of  ij^yDii^ 
and  the  lesion  seemed  most  likely  to  be  meningitis  alEecting  the  fifth  nerve  at  its  iq«» 
fidal  origin. 

Paralysis  of  the  nerves  of  special  sense. — ^The  affections  of  the  anditoij 
^nd  the  optic  nerves  are  too  important  to  he  treated  adequately  in  a  woik 
on  general  medicine.  Auditory  vertigo  with  deafness  points  to  affection  of 
the  cochlea  and  semicircular  canals,  as  in  the  case  above  mentioned  d 
diplegia  facialis.  We  shall  meet  with  it  again  with  other  oerebnl 
affections. 

Paralysis  of  the  optic  nerve,  or  amaurosis,  is  an  important  symptom  of 
various  lesions  of  the  retina,  optic  nerve,  and  brain,  but  as  a  symptom  of 
nervous  disease  neuritis  and  consequent  atrophy  of  the  optio  nerve  is  ht 
more  important  even  when  not  accompanied  by  blindness,  and  we  thaO 
meet  with  it  again  and  again  in  the  following  chapters.  Limitation  of  the 
field  of  vision,  colour-blindness,  and  illusions  of  both  form  and  colour  an 
other  optical  symptoms  which  we  shall  meet  with  hereafter. 

When  loss  of  smell  (anosmia)  is  unilateral,  the  patient  is  very  likely  to 
■remain  ignorant  of  his  loss  unless  one  is  particular  to  test  the  power  of  the 
olfactory  nerves  separately,  carefully  closing  each  nostril  in  turn.   We 
shall  hereafter  see  that  this  form  of  anosmia  accompanies  some  forma  ol 
hemiplegia.     When  both  nerves  are  affected,  the  patient  is  sure  to  notkot 
the  defect.     His  inability  to  perceive  odours  is  then  complete;  he    ^ 
altogether  insensible  to  the  most  fragrant  perfumes  and  to  the  stronger 
stinks.     But  he  retains  his  susceptibility  to  pungent  vapours,  such  as  th<^^ 
of  ammonia  or  acetic  acid,  and  snuff  is  still  capable  of  making  him  snee^ff 
The  impressions  from  all  these  substances  are  conveyed  to  the  brain  ^B 
the  branches  of  the  fifth  nerve  to  the  nasal  mucous  membrane ;  and  it 
'Only  when  that  nerve  is  paralysed  that  they  fail  to  be  felt. 

But  the  symptom  which  forces  itself  upon  a  patient  suffering  frotf 
<  complete  anosmia  is  not  the  loss  of  the  sense  of  smell  (as  he  understands  iV 
but  impairment  of  the  sense  of  taste.  He  can  still  recognise  bitter  ar^ 
sweet,  sour  and  salt ;  and  he  can  distinguish  the  rough  or  smooth  charsct^ 
of  the  food  that  he  takes  into  his  mouth.  But  in  all  other  respects  hM 
sense  of  taste  appears  to  be  extinguished.  He  cannot  tell  one  kind  of  me&' 
from  another;  apples,  onions,  and  turnips  appear  the  same  to  him;  a^ 
kinds  of  wine  seem  to  have  lost  their  flavour,  tasting  merely  like  sour  ^ 
sweetish  water,  except  that  they  are  more  or  less  rough  to  the  palate. 
it  were  not  from  habit  and  prejudice  he  would  probably  be  indifferent  as  W 
his  food.  Evidently,  therefore,  physiologists  are  right  in  maintaining  thtf 
the  true  gustatory  sense  is  limited  to  foiur  tastes — sweet  and  bitter,  acS 
and  saline ;  and  that  the  other  perceptions  known  as  tastes  belong  to  tlfl 
-sense  of  smell. 
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The  pathological  signilicaiice  of  anoamia  was  worked  out  by  Dr  Wm. 
Ogle  ('  Med.-Chir.  Truns./  1870).  He  records  five  caaes  in  which  this 
•condition  resulted  from  blows  upon  the  head»  the  part  struck  being  gene- 
jidly,  if  not  always,  the  occiput.  He  believes  that  in  such  cases  the  olfao- 
ctory  nerves  are  torn  across  as  they  pass  through  the  ethmoid  foramina. 
Or  perhaps  the  olfactory  bulbs  themselves  may  share  in  the  bruising  of  the 
anterior  lobes  of  the  brain,  as  the  result  of  injuries  to  the  back  of  the  head. 

The  remaining  causes  of  loss  of  smell  are  independent  of  lesion  of  the 
olfactory  nerves,  but  it  may  be  well  to  mention  them  here.  One  is  an 
absence  of  the  pigment  in  the  mucous  membrane  of  the  upper  part  of  the 
nose;  at  least,  a  case  has  been  recorded  in  which  a  negro  boy  lost  the 
power  of  smell  more  or  less  completely  at  the  same  time  that  his  skin 
l)ecame  white.  Dr  Ogle  cites  some  other  evidence  to  show  that  there  is  a 
relation  between  the  presence  of  this  pigment  and  the  olfactory  sense. 
Another  cause  of  anosmia  is  closure  of  the  passage  into  the  posterior  nares 
'^y  adhesion  of  the  palate  to  the  pharynx ;  this  prevents  the  patient  from 
•drawing  air  through  the  nose,  and  so  deprives  him  of  susceptibility  to  ' 
•odours,  and  also  to  flavours.  When  the  latter  remains  while  the  former  is  i 
loBt>  there  is  found  to  be  an  obstruction  to  the  passage  of  air  upwards 
through  the  anterior  nares,  while  the  passage  through  the  posterior  nares  is 
>open«  The  usual  cause  is  thickening  of  the  Schneiderian  membrane  by 
chronic  catarrh,  so  that  one  part  of  the  lateral  wall  of  the  nose  is  brought 
into  contact  with  the  septum.  Dr  Ogle  mentions  the  case  of  a  woman  who 
for  several  years  had  entirely  lost  smell  from  this  cause.  A  patient  of  Dr 
Fagge  said  that  for  ten  months  she  had  lost  both  smell  and  taste  aa  the 
result  of  a  severe  ooldj  but  probably  what  she  had  really  lost  was  the 
power  of  appreciating  flavours.  Some  arsenic  was  prescribed,  and  in  less 
>than  a  fortnight  she  perfectly  recovered.  In  one  case  the  writer  found  the 
::fiense  of  smell  in  both  nostrils  completely  destroyed  as  the  result  of  an 
»attack  of  influenza  in  a  healthy  man  of  about  fifty. 

With  respect  to  the  loss  of  the  sense  of  taste,  those  cases  on  record, 
•which  are  certainly  of  nervous  origin,  are  almost  all  entirely  referable  to 
'paralysis  of  the  chorda  tympani.  Taste  is  sometimes  affected  on  one  side 
In  hemiplegia ;  but  it  is  unaffected  in  bulbar  paralysis. 

MtrLTiPLE  Pbripubbal  NKtmms,* — In  describing  neuralgia  and  peripheral 
jparalysis  we  have  taken  the  most  uncomplicated  forms  of  each  as  types :  a 
primary  or  idiopathic  neuralgia,  and  paralysis  like  that  caused  by  direct 
injury  severing  the  nerve  from  its  centre.  But  we  have  already  stated  the 
Tnmnj  cases  of  neuralgia  are  pathologically  interstitial  neuritis  ;  the  trophic 
disturbance  of  the  skin  called  zona  or  shingles  and  the  neuralgia  which  I 
fallows  it  are  due  to  neuritis  of  the  posterior  roots  and  their  ganglia ;  reflex 
T^anilysis  is  due,  as  Leyden  showed,  to  ascending  neuritis ;  and  the  Wal- 
lerian  degeneration  of  a  nerve  severed  from  its  trophic  ganglia  is  due  to 
parenchymatous  neuritis. 

ProgressiTe  neuritis  of  extensive  tracts  of  peripheral  nerves  is  now 
"known  to  occur  symmetrically,  affecting  the  upper  or  lower  limbs  and  some- 
tim.es  the  muscles  of  the  trunk  of  the  head  in  addition.     Such  cases  are,  as 
rule,  toiio,  due  to  mineral  or  animal  poisons. 

Hittory. — Chomel  appears  to  have  first  recognised  the  clinical  features 
of  this  affection,  which  occurred  epidemically  in  Paris  in  the  spring  of 

•  Si/monifm9. — SfminetncaJ  netiritis — Polynetirltii— P«^riplienvl  pnfmtjsia — Keorltiv 
ACtits  pro^resiiv^*  (Eichhont) — N^valte  pBrench^mato«e  (Goffroy)t 
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1828,  and  his  account  was  corroborated  hy  Graves,  who  saw  it  there  in 
the  summer  following.  The  great  Irish  physician  described  it  as  beginnii^ 
with  pricking  and  severe  pain  in  the  hands  and  feet,  followed  by  excesuTv 
tenderness  to  the  touch.  This  was  succeeded  by  anaesthesia,  and  finalJj 
by  loss  of  motor  power,  which  spread  up  the  arms  and  legs ;  but  after 
the  patients  had  lain  helpless  for  weeks,  they  in  most  cases  graduallj 
recovered. 

Dum^nil  described  a  case  of  the  disease  in  1864.  The  clinical  symptomi 
leave  little  doubt  of  its  nature,  and  the  microscopical  examination  of  tha 
nerves  (but  not  of  the  cord)  by  Pouchet  confirms  that  opinion.* 

Dr  Buzzard  described  in  the  ^  Clinical  Transactions '  for  1874  a  case  of 
paralysis  affecting  both  facial  nerves  as  well  as  others,  which  recovered 
under  antisyphilitic  treatment ;  he  has  since  regarded  it  as  due  to  multiple 
peripheral  neuritis ;  but  there  was  no  increased  excitability  of  the  para- 
lysed muscles  to  interrupted  galvanism,  and  of  course  no  anatomical  proof  of 
the  nature  of  the  lesion.  There  was  no  mention  of  the  disease  as  now  recog- 
nised in  Erb's  article  in  *  Ziemssen's  Handbuch '  (Bd.  xii,  2te  Aufiage,  1876). 
But  in  *  Virchow^s  Archiv '  for  1877  (vol.  Ixix,  p.  265),  Eichhorst  described, 
under  the  title  *'  Neuritis  acuta  progressiva,"  a  remarkable  case  occurring 
in  a  woman  of  sixty-six,  with  successive  invasion  of  the  nerves  of  the  legi 
and  arms,  accompanied  by  pyrexia.  She  was  suffering  from  chronic  Bri^t'a 
disease.  The  nerves  were  examined  after  death,  and  were  found  in  a  state 
of  neuritis  (pi.  viii).  Lancereaux  in  1871,  and  Leyden  in  1880,  contributed 
cases. 

Professor  Grainger  Stowart  published  three  cases  of  the  same  affection 
in  the  *  Edinburgh  Medical  Journal '  for  April,  1881,  as  '*  Paralysis  of  the 
Hands  and  Feet  from  Disease  of  the  Nerves.''     There  was  an  excellent 
accoimt  of  the  disease  under  the  title  "  Progressive  Multiple  Neuritis "  in. 
the  late  Dr  Ross's  treatise  (1883,  vol.  i,  p.  354),  and  Dr  Buzzard  published 
an  interesting  monograph  in  "  Paralysis  from  Peripheral  Neuritis  "  (1886). 
He  showed  that  many  cases  of  alcoholic  paralysis  which  recover  belonfi:  t-* 
this  pathological  group,  especially  those  described  by  Dr  Wilks  in  his  wer%^ 
known  '  Lectures  on   Diseases  of  the   Nervous  System '   (p.   272).t     Tfc 
excellent  article  on  the  subject  in  '  AUbutt's  System '  (vol.  vi,  pp.  671 — 723 
is  by  Dr  Judson  Bury. 

Course  and  sf/mptotns. — ^Multiple  symmetrical  neuritis  (called  peripher^ 
to  exclude  affections  of  the  nervous  fibres  which  run  in  the  brain  and  cor^ 
and  of  the  roots  of  the  vertebral  nerves)  usually  begins  somewhat  abruptly 
and  runs  a  rapidly  ingravescent  course,  though  less  acute  than  that  of  infac 
tile  paralysis.  Pyrexia  is  only  occasionally  present.  Pain  in  the  course  ^ 
the  nerves  affected  is  quickly  followed  by  more  or  less  complete  loss  ^ 
power  in  the  muscles  they  supply ;  this  paresis  is  accompanied  by  tingling 
numbness,  and  loss  of  tactile  sensibility.  Trophic  disorders  frequientr 
ensue,  particularly  vesicles  ahd  bullae. 

The  pftin  is  that  of  neuralgia,  often  the  peculiar  burning  pain  described 
as  causalgia  (p.  574).  The  anctsthesia  eictends  over  broad  patches  m 
skin,  sometimes  independently  of  a  particular  nerve-trunk,  and  the  affectcs 

*  <  Gazette  hebdomadaire/  18G4,  p.  203.  The  same  writei-  contribiffced  a  akiilQ^ni^ 
on  the  subject,  witVi  Beveral  other  cases,  to  the  same  Gsiette  in  1866  (pp.  51 — 84). 

t  Other  cases  of  paralysis  due  to  alcohol,,  e.ff,  those  recorded  by  I>r  Broadbent  (*UtS 
Chir.  Trans.,'  vol.  Ixvii,  1884),  a*-e  clearly  different  in  clinical,  and  probably  also  in  path- 
logical  character.    See  aUo^  Brit. 'bl«^.Sa>iTw.*  )ikv^.\«\^^« 
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regions  are  frequently  bordered  by  a  zone  of  hyperaBetheeia.     The  loss  of  \ 
p  }wer  is  variable  in  degree,  from  t^e  slightest  paresis  to  complete  akinesia. 
Faradic  contractility  is  lost,  as  was  noted  by  Dum6nil  in  his  first  case ; 
and  most  often,  as  we  should  expect,  the  galvanic  contractility  is  increased, 
with    the    other    characters    of    the    reaction    of    degeneration.     But    Dr 
Buzzard  has  found  this  not  to  be  a  constant  feature,  and  it  was  wanting  in 
one  case  of  periph^al  neuritis  which  recovered  imder  the  writer's  care.     As 
a  rule  it  is  present  except  in  the  cases  which  in  other  respects  resemble  pro-   | 
^ressive  muscular  atrophy ;  in  these  reaction  to  both  currents  disappears   ' 
as  the  muscles  waste. 

The  distribution  is  symmetrical,  and  affects  the  extremities  more  often 
than  the  face  or  the  trunk;  and  the  hands  or  feet,  or  both,  rather  than 
the  proximal  parts.  When  the  legs  are  affected,  the  extensors  of  the  foot 
suffer  most,  so  that  the  patient  has  a  characteristic  gait,  in  which  the  toe 
drops  and  catches  the  ground. 

The  distribution  varies  in  the  several  varieties.  Alcoholic  neuritis 
usually  begins  symmetrically  below  the  knee,  then  spreads  upwards,  then 
attacks  the  hands,  and  only  occasionally  the  neck  and  tnmk.  Plimibic 
neuritis  begins  symmetrically  in  the  hands  and  rapidly  reaches  the  forearms, 
where  all  the  extensor  muscles  supplied  by  the  musculo-spiral  nerve 
undergo  loss  of  power  and  wasting,  except  the  supinator  longus.  Occasion- 
ally it  spreads  to  the  upper  arm  and  shoulder  j  still  less  frequently  it  affects 
the  lower  extremities.  The  writer  has  seen  only  two  cases  of  the  latter 
event ;  in  one  the  feet  were  "  dropt "  after  the  hands,  in  the  other  the  legs 
were  alone  affected. 

But  motor,  sensory,  atrophic,  and  vaso-motor  symptoms  vary  much  in 
their  comparative  frequency  and  degree,  and  are  not  even  always  constant 
to  one  setiological  form  of  the  disease. 

Pain  and  tenderness  are  absent  in  some  forms  of  neuritis ;  thus,  lead 
palsy  seems  to  attack  the  motor  or  some  of  the  motor  nerves  with  little 
disposition  to  affect  the  sensory. 

Diagnosis, — ^The  pains  are  neuralgic;  but  anaesthesia  (often  present  to 
a  slight  degree  in  neuralgia)  is  well  marked,  and  there  is  motor  paralysis 
as  well.  The  course  and  clinical  features  are  different  from  those  of  mere 
neuralgia,  and  probably  the  histological  condition  of  the  affected  nerves  is 
different  also. 

The  symmetry  distinguishes  multiple  neuritis  from  ordinary  hemiplegia 
and  from  crossed  hemiplegia;  while  lesions  of  the  pons  which  affect  both 
aides  of  the  trunk  and  both  sides  of  the  face,  without  producing  rapid 
death,  have  rather  a  theoretical  than  a  practical  existence.  More  often 
there  is  difficulty  in  distinguishing  multiple  neuritis  from  symmetrical  affec- 
tions of  the  cord  and  its  membranes,  particularly  spinal  meningitis.  Some 
cases  of  cervical  pachymeningitis,  in  particular,  may  closely  resemble  peri-' 
pheral  neuritis.  So  also  do  certain  central  lesions  which  run  an  acute 
course,  like  Landry's  ascending  paralysis,  and  some  forms  of  essential  spinal 
paralysis  in  adults. 

The  absence  of  implication  of  the  bladder  and  rectum,  and  of  bedsores, 
distinguish  it  from  destructive  transverse  lesions  of  the  cord.  Hysterical 
paraplegia  does  not  affect  the  hands,  and  is  not  limited  to  the  feet ;  while 
liysterical  anaesthesia  is  unilateral  and  without  akinesia.  The  severe  pains 
cf  multiple  neuritis,  along  with  disturbance  of  sensation  and  voluntary 
movement,  are  the  symptoms  which  most  resemble  spinal  meningitis. 
VOL.  1.  38 
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Apart  from  the  characteristic  distribution,  and  the  relation  to  definito 
nervous  tracts,  the  most  distinctive  symptom  is  deep-seated  tenderneii  oa 
pressure,  and  particularly  tenderness  of  the  affected  nerve-trunki.  Tb» 
usually  favourable  course,  and  the  absence  of  rigidity  in  the  affected 
muscles,  are  additional  helps  to  diagnosis ;  and  so  is  the  existence  of  look 
known  causes  as  alcohol,  diphtheria,  or  plumbism. 

in  some  cases  there  are  striking  exceptions  to  the  usual  symptaoi 
As  above  stated,  the  reaction  of  degeneration  may  be  absent  or  imperfect 
There  may  be  some  loss  of  control  over  the  bladder,  as  in  a  case  of  the 
writer's  above  noticed;  and  there  may  be,  as  Leyden  has  recorded,  pir»> 
plegio  bedsores.  Atrophy  of  the  muscles  may  be  slight,  instead  of  veil 
marked ;  but  if  rigidity  of  the  affected  muscles  supervenes,  probably  the 
lesion  is  not  confined  to  the  peripheral  nerves.  Loss  of  knee-jerk  is  rtrj 
common,  particularly  in  alcoholic  cases,  and  with  the  pains  and  uneteedf 
gait  has  led  to  the  diagnosis  of  Tabes.  The  gait,  however,  differs  from  that 
of  locomotor  ataxia,  as  well  as  from  that  of  cerebellar  disease,  and  ii  yeij 
characteristic  of  one  of  the  forms  of  alcoholic  paraplegia.  If  we  call  the 
tabid  gait  "  unsteady  "  or  "  staggering,"  and  the  cerebellar  **  reeling,"  ve 
may  apply  the  term  ''  halting  "  to  the  dragging  of  the  feet  described  aboTe. 

Histology. — To  the  naked  eye  the  affected  nerves  appear  normal  The 
microscopic  degeneration  begins  in  the  fibres  themselves  (parenchymatoue 
neuritis,  v.  supra,  p.  471),  and  leads  to  breaking  up  of  the  axis-cylinder, 
segmentation  and  extravasation  of  myelin,  and  muscular  degeneratioo. 
Sclerotic  atrophy  of  the  nerves  with  loss  of  myelin  and  thickened  peri- 
neurium, as  described  by  Leyden,  are  probably  secondary  conditiona.*  The 
characteristic  change  begins  in  the  branches  within  the  muscles  and  thenoe 
spreads  upwards,  but  never  reaches  the  roots  of  the  nerves.  In  the  typical 
cases  no  secondary  changes  are  found  in  the  nerve-roots  or  in  the  coid. 
By  the  administration  of  lead  to  guinea-pigs,  Gombault  (quoted  by  Ron) 
produced  similar  changes,  not  continuous,  but  in  segments  of  the  nerves. 

JEtiology. — ^Many  of  the  best  marked  cases  of  peripheral  neuritis  are 
certainly  due  to  alcohol,  particularly  in  women,  others  are  decidedly 
gouty y  others  are  caused  by  lead,  and  others  again  are  sequela  of  enterie 
fever,  measles,  smallpox,  influenza,  and  other  acute  diseases,  particularly 
diphtheria.  The  cases  which  recover  cannot,  of  course,  be  teeted  by 
anatomical  investigation;  but  judging  by  clinical  features,  moet  caiee 
of  lead  palsy,  most  cases  of  alcoholic,  and  certain  cases  of  syphilitic  para- 
lysis may  be  grouped  with  those  described  by  Ghomel  and  Graves,  Dumeril, 
Eichhorst,  Leyden,  Stewart,  and  Buzzard,  while  diphtheritic  paralysis  seems 
always  to  be  of  this  nature.  It  is  probable  that  the  so-called  ''  ascending 
paralysis  of  Landry ''  depends  in  most  cases  on  acute  changes  in  the  peri- 
pheral nerves. 

Other  less  frequent  antecedents  of  multiple  neuritis  are  certain^ 
arsenic,  and  perhaps  other  metallic  poisons  beside  lead,  also  diabetes  and 
tuberculosis.  The  anaesthesia  and  trophic  lesions  of  the  skin  in  leprosy,  and 
probably  the  effect  of  ergot  on  the  limbs,  are  due  to  multiple  neuritis.  So 
also  are  the  nervous  symptoms  of  the  remarkable  disease  called  Beri-beri, 
of  which  a  brief  account  was  given  above  (p.  303). 

However,  we  must  not  forget  the  important  differences  between  neuritis 
due  to  different  causes,  and  must  still  speak  of  alcoholic,  syphilitic,  plumbic, 
influenzal,   or  diphtheritic   paralysis. 

•  See  plfites  3, 4,  ii\u\  ^  \iv  "Mlt  'Box^WiV  %  *  Va\wft«k  %»A  Wakiima  <i€  yerret  • 
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Of  the  cases  of  more  doubtful  setiology  clinically  conforming  to  the 
character  above  stated,  which  have  fallen  under  the  writer's  observation, 
one  was  apparently  idiopathic^  and  occurred  in  an  elderly  man  with  great 
acuteness  and  severity ;  he  gradually  and  slowly  recovered.  Another,  I 
more  certainly  genuine,  occurred  soon  after  an  attack  of  gout,  and  subsided  * 
without  local  treatment.  It  was  confined  to  the  hands  and  feet,  and  showed 
all  the  features  above  described.     A  third  was  also  in  a  gouty  patient.  I 

In  Murchison's  *  Treatise  on  Fever '  (p.  191)  he  narrates  as  a  case  of 
"  general  paralysis "  that  of  an  army  surgeon,  who,  after  suffering  from 
the  hardships  of  the  siege  of  Sebastopol,  caught  typhus  fever.  He  soon 
after  recovery  was  attacked  by  pricking  sensations  in  the  toes  and  fingers, 
followed  by  numbness,  and  at  last  by  complete  loss  of  power  and  also  of 
sensation,  "  although  the  slightest  handling  of  the  calves  of  the  legs  excited 
the  most  exquisite  pain."  The  muscles  of  deglutition  were  partially  para- 
lysed, but  there  were  no  pelvic  symptoms,  and  the  mind  was  imimpaired. 
This  is  clearly  a  case  of  multiple  peripheral  neuritis  following  typhus. 

Prognosis. — ^This  is  generally  good;  the  most  typical  cases  appear  to 
become  rapidly  worse,  then  to  remain  at  a  standstiU,  and  then  slowly  to 
recover.  But  in  practice  our  prognosis  depends  greatly  on  the  clinical 
features  of  the  case,  and  especially  on  its  origin.  The  best  cases  are  those 
due  to  alcohol,  the  worst  those  of  neglected  lead  palsy.  Diphtherial  para- 
lysis, though  often  very  threatening,  may  be  recovered  from  even  in  extreme 
cases.  In  one  under  the  writer's  care,  a  girl  of  thirteen  lost  power  of 
deglutition,  and  in  all  her  limbs,  in  the  neck  and  back.  In  fact,  the  only 
parts  moved  were  the  eyes,  the  tongue,  and  the  diaphragm,  together  with 
faint  movements  of  the  lips  and  face,  and  of  the  abdomen  and  chest.  Yet 
she  recovered  perfectly. 

The  following  varieties  of  peripheral  neuritis  claim  (if  needful)  particu- 
lar mention. 

Alcoholic  neuritis. — This  form  of  paralysis  was  mentioned  by  Lettsom, 
and  was  recognised  by  Wilks  as  marked  by  its  usual  limitation  to  the 
lower  limbs,  its  frequency  among  women,  the  absence  of  vesical  dis- 
turbance, the  presence  of  local  tenderness  of  the  muscles,  and  the  remark- 
able recoveries  often  seen. 

In  severe  cases  the  arms  as  well  as  the  legs  are  paralysed,  and  there  is 
great  prostration,  with  loss  of  flesh. 

Similar  effects  have  been  observed  in  cases  of  poisoning  by  ether- 
dtinking,  particularly  in  the  North  of  Ireland.  In  Manchester  Dr  Judson 
Bury  says  that  excess  in  the  use  of  beer  is  as  frequent  a  cause  as  excesses 
in  spirits.  In  London,  and  particularly  among  women,  the  antecedent 
would  seem  almost  always  to  be  brandy-  or  whisky-drinking.  It  is  a  some- 
what rare  complication,  even  in  patients  of  confirmed  intemperate  habits. 

The  most  frequent  age  for  this  form  of  neuritis  is  between  thirty  and 
sixty,  and  it  is  certainly  more  common  in  women  than  in  men.  Beside 
the  muscular  weakness  and  anaesthesia  there  are"  shooting  neuralgic  pains 
and  numbness,  "  pins  and  needles,"  formication,  and  other  parsesthesise, 
fNurticularly  the  feeling  of  clumsiness  which  gives  the  impression  of  the 
fingers  being  clothed  in  thick  woollen  gloves,  and  the  feet  in  thick,  solid, 
elastic  boots,  which  prevent  treading  firmly  on  the  floor.  In  addition  to 
tenderness  of  the  muscles  on  pressure,  there  are  sometimes  severely  painful 
cramps.     There  is  also  increasing  atrophy  of  the  affected  muscles. 
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If  the  symptoms  spread  beyond  the  legs  and  anns  they  affect  the  tongue 
and  lipSj  or  the  diaphragin,  mtercostal  and  other  respiratory  musdn; 
but  they  seldom  or  never  attack  the  face  generally,  the  aiuscles  of  the  eye, 
or  those  of  the  bladder.  Nor  do  they  appear  to  afifect  the  c&rdiac  muicltt 
or  those  of  respiration.  The  pains  are  often  severe,  and  the  tenderneai 
of  the  paralysed  muscles  extreme.  The  cerebral  functions  are  unaifected, 
and  there  are  no  pelvic  symptoms  (retention  or  incontinence  of  uriti«» 
cystitis,  and  bedsore)  ;  but  the  knee-jerks  are  completely  lost,  and  the 
reaction  of  degeneration  is  marked. 

The«e  cases  of  alcoholic  paraplegia  are  of  remarkably  favourable  pi 
gnosis,  and  almost  always  recover  under  treatment.  The  first  necessity 
to  cut  off  alcohol,  the  second  to  feed  the  patient  as  plenteously  as  po«ei] 
with  starchy  iind  fatty  food,  and  the  third  to  give  strychnia.  This  drug 
useful  whether  given  as  tinctoi-e  of  nux  vomica  in  a  bitter  infusion,  or  as 
the  alkaloid  in  acid  solution.  But  in  severe  cuses  it  is  better  to  use  it  by 
injection  under  the  skin,  or  into  the  affected  muscles,  until  tmprovemcDX 
takes  place.  If  any  stimulant  is  necessary,  porter  is  by  far  the  best  to 
prescribe.  Under  this  plan  of  treatment,  followed  up  by  sham  poo  in^  the 
affected  limbs  when  the  subsidence  of  tenderness  allows  of  it,  an  «i  t'^ 

rate  application  of  interrupted  galvanism,  and  afterwards  of  far  ^^ 

writer  has  seen  very  severe  cases   completely  recover.     Indeed,  as   Wilkf 
long  ago  remarked  of  "  alcoholic  pai'aplegia»"  the  patients  generally  do  welL 

The  special  characteristics  of  diphtherial  paralysis  have  already  befS 
described  {p,  328)  ;  and  we  have  referred  to  the  cases  of  f^ripheral  neoriiii 
which  sometimes  occur  in  the  course  of  diabetes  (p.  145).  Another  form 
of  the  lesion  will  come  under  notice  in  the  chapter  on  Lepro6y< 

Epidfmic  multiple  tieuritfs.— It  has  now  been  ascertained  (chiel!?  hf 
the  accurate  investigations  of  Scheube  in  1881)  that  multiple  neiirttii  it 
the  lesion  which  causes  many  of  the  symptoms  of  the  remarkable  diiMie 
called  Beri-beri  *  (cf.  #ii/?ra,  p.  303). 

There  are  pains  in  the  course  of  the  nerves  with  patches  of 
cramps,  ntuubness,  and  loss  of  knee-jerks.     The  paralysed   muscles 
atrophy  as  in  other  cases  of  peripheral  palsy,  and  are  very  slow  in 
ing.     The  cord,  brain,  and  cranial  nerves  are  unaffected,  and  there 
to  be  absence  of  trophic  lesions  of  the  skin  or  jointSi. 

The  distribution  is  first  and  chieHy  in  the  calves  and  oth^  tauad'ei  •*( 
the  legs,  the  thighs,  and  the  buttocks  (the  hip  muscles  not  escapiiig  i 
they  do  in  alcoholic  paralysis),  next  in  the  arms  and  hands,  and  lets 
quently  in  the  trunk.     The  muscles  of  the  face  and  eyes  escape,  hut  tls 
diaphragm   and   the   cardiac   muscle   may   Huffer,   and   suddeii    rhath 


i 


origin  of  ihe  word  Beri-hmri  if  taid  to  be  n  word  m  Ceylon  niciintiijir  terere  »!rVn«»»«,    St« 

Mr  Win.  Anderson^R  '  L^tare*  on  Japnnese  B^ri-beri/  1879;  Mor^heftd  (*  7  r. 

Med.-Chir.  Rer./  1855),   Fnyrer  ('Med.  Tiraei  mnd  Oai./  IHSO),  iind  Vitrttf  L 

Jonra./  April  23rd,  1887),  and  &  p«per  by  Me!(>tti  ubitmctwl  in  tbc    '  L  t  :.    .J      .-4 

Hecord'  for  Jnntinry,  1889,  p*  13.     Dr  Baiiard  quotet  Hriradn  r*  Dia  An:  »     ..  i,   K  .    ..V 

18821  and  Palm  (' Edin.  Clin,  and  P*ittt.  Journ./  Sept^mb^r    "^    '  ,,  ;    f 
Beri-beri  is  given  by  Or  Mrtu»on.  wbo  has  bad  extpndi^d  op 

'  variooi   formt  {' AUbutt'i  System/   voL    ii,   p.   4S^),     Eee   a!_  '►fwl*'* 

arcoont  of  iin  epidemic  of  Beri*b«ri  in  Madrtt«  (*Brir.  M»*d.  Jourw  ^^.  a»4 

Dr  A.  W.  Sincl«ir*B  of  tbe  ditease  nt  Sinir*pore  and  Sarawak  at  ti  .  of  tb# 
British  Medic&l  Aiaoeiation  at  I#eedft  in  1889. 
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syncope  is  not  uncommon,  as  in  cases  of  diphtherial  paralysis.  The  reac- 
ticm  of  degeneration  is  present  from  the  first,  and  the  histological  changes 
in  the  affected  nerves  and  muscles  are  those  of  acute  parenchymatous 
ueuritiB  with  muscular  atrophy.  Pekelharing  of  Utrecht  confirmed  in  1887 
the  anatomical  facts  discovered  by  Scheube,  and  the  constant  presence  of 
the  specific  microbe  described  by  Ogata,  a  Japanese  pathologist. 

Peripheral  neuritis  from  lead,* — The  most  common  effect  of  chronic 
poisoning  by  lead  upon  the  nervous  system  is  a  peculiar  form  of  motor 
paralysis,  known  as  '*  the  dropped  wrist." 

This  attacks  the  upper  limbs  by  preference,  and  the  extensors  of  the 

hand  are  the  ctief  ones  to  suffer.     The  patient's  hand  hangs  powerless  from 

bis  wrist,   and  his  fingers  are  more   or  less  forcibly  flexed.     When   the 

forearm  is  laid  prone  upon  a  table  he  is  unable  to  turn  the  palm  uppermost, 

but  the  supinator  longus  generally  escapes.     The  muscles  which  form  the 

ball  of  the  thumb  are  affected  very  frequently  and  sometimes  before  any 

others;  also  those  of  the  little  finger,  the  lumbricales  and  the  interossei. 

In  some  cases  the  deltoid  muscles  are  first  attacked,  and  with  them  the 

lower  part  of  the  trapeziif  and  the  muscles  which  cover  the  dorsal  surface 

of  tlie  scapulae.     The  affected  muscles  always  become  atrophied.     Thus  the 

ball  of  the  thumb,  instead  of  being  rounded,  is  sunken ;  the  loss  of  sub< 

itance  in  the  lumbricales  causes  the  flexor  tendons  to  be  visible  in  the  palm 

of  the  hand ;   and  the  back  of  the  forearm  is  hollowed  out  and  flaccid. 

li  the  shoulder  is  attacked,  it  loses  its  roundness,  and  the  outlines  of  the 

bones  can  be  felt  plainly.     In  some  cases  the  whole  upper  limb  may  be 

•reak  and  all  its  muscles  more  or  less  wasted,  but  the  biceps  and  triceps 

\x^  the  arm  and  the  flexor  muscles  in  the  forearm,  are  never  so  much  affected 

3ts  the  extensors. 

Most  frequently  both  upper  limbs  are  attacked,  but  often  one  more 
tlian  the  other.  Sometimes  the  paralysis  is  limited  to  one  arm  and  hand. 
The  paralysis  which  occurs  in  chronic  plumbism  is  not  always  confined 
^c  the  upper  limbs,  and  twice  the  writer  has  seen  lead-palsy  confined  to 
tlie  legs :  here  the  peronei  are  first  attacked.  In  two  instances  at  Guy's 
Eospital  the  whole  body  was  affected,  so  that  the  patient  could  not  walk  nor 
x^tose  himself  in  bed. 

The  affected  nerves  and  muscles  are  tender  on  pressure,  but  lead  para- 
lysis is  less  painful  than  that  of  alcohol.  It  was  formerly  a  question 
whether  lead-palsy  is  due  to  an  affection  of  the  nervous  centres  in  the 
0)rd,  or  to  the  direct  action  of  lead  upon  the  muscles.  John  Himter  exa- 
mined the  tissues  of  a  painter  paralysed  hand  and  arm,  and  he  found  that  the 
muscles  were  cream-coloured.  Some  years  ago  a  man  died  in  Guy's  Hos- 
pital who  had  been  attacked  with  lead  paralysis  seven  years  before,  and 
W  never  completely  recovered  from  it.  Dr  Moxon  found  that  the  affected 
muscles — especially  the  deep  extensors  of  the  forearm — were  represented 
only  by  loose  watery  connective  tissue.  This  muscular  atrophy  is,  however, 
probably  always  secondary. 

•  8yuo»ym, — Saturnine  palsy.  This  terra  and  the  corresponding^  one  of  Saturnine  gout 
Its  survivals  of  the  astrological  chemistry  which  connected  the  seven  principal  metals  with 
tbe^iet'en  stars" — gold  with  the  sun,  silver  with  the  moon  (witness  "lunar  caustic"), 
ina  with  Mars,  quicksilver  with  Mercury,  tin  with  Jupiter,  copper  with  Venus  (diva 
fttatt  Cftpri,  the  island  being  so  named  from  its  copper  mines),  and  lead  w^Lh  Saturn. 

t  This  cnrions  immunity  of  the  upper  part  of  the  trapezius  also  obtains  in  progressive 
■OKobr  atrophj. 
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The  tenderness  of  the  muscles,  and  the  marked  electrical  reaction  of 
degeneration  shown  by  the  paralysed  muscles,  shows  that  lead  palsy  is  doe 
to  peripheral  neuritis  (perhaps  beginning  in  the  anterior  roots  of  tbe 
nerves)  and  not  to  disease  of  the  ccMrd,  or  to  primary  atrophy  of  tiid 
muscles.  And  the  microscopical  features  of  the  affected  nerves  confinn  thii 
view.* 

There  is  a  close  clinical  relation  between  the  symptoms  of  lead  palij 
and  those  of  chronic  atrophic  spinal  paralysis  and  primary  muicular 
atrophy.  One  distinction  between  them — on  which  Sir  William  Gull  oied 
to  lay  stress — is  that  in  chronic  plumbism  the  patient  ccnnplains  of  pain 
,  when  one  grasps  the  affected  muscles  with  one's  hand.  This  we  now  know 
to  be  due  to  peripheral  neuritis.  There  are  no  fibrillary  tremors  such  u 
accompany  progressive  atrophy.  But  the  most  remarkable  distinction  ii 
the  reaction  of  degeneration.  In  lead  paralysis  faradism  causes  but  slight 
contraction  or  none  at  all,  whereas  interrupted  galvanism  gives  rise  to 
movements  more  readily  than  in  health, — ^that  is,  a  smaller  number  of  cells 
is  required  to  excite  the  muscles  to  contract,  and  the  other  peculiarities  of 
the  reaction  of  degeneration  are  well  marked.  They  are  absent  in  primary 
muscular  atrophy. 

The  exemption  of  the  supinator  longus  is  so  constant  as  to  be  often  of. 
help  in  diagnosis.  The  gums  must  be  examined  for  the  pathognomonic  hlu^ 
line  ;  its  peculiar  characters  will  be  described  in  the  chapter  on  Lead  Colic 
The  patient  may  have  suffered  from  abdominal  pain  with  constipation; 
but,  on  the  other  hand,  he  may  have  been  slowly  absorbing  the  metal  in 
minute  quantities  for  a  long  time,  imtil  paralysis  appears  without  other 
symptoms,  and  these  are  precisely  the  cases  which  are  difficult  of  diagnosis. 
In  most  cases  of  chronic  plumbism  there  is  a  peculiarly  sallow  and  anaemic 
aspect  of  the  patient. 

Another  nervous  affection  which  is  said  to  be  an  occasional  result  oi 
lead  poisoning  is  a  tremor,  resembling  that  caused  by  mercuiy.  It  hai 
hitherto  only  been  observed  by  Brockmann,  among  the  miners  on  the  Hartz. 
It  is  generally  limited  to  the  arms  and  hands,  but  attacks  also  the  lips  and 
the  angles  of  the  mouth.  Very  rarely  it  attacks  the  legs  and  the  musdei 
of  the  head  and  trunk,  f 

Treatment  of  peripheral  neuritis. — In  gouty  and  syphilitic  cases  the 
treatment  should  be  directed  to  their  respective  causes.  In  ''  idiopathic  ^ 
cases  no  therapeutical  measures  are  at  present  generally  accepted,  and  it 
is  most  rational  to  treat  them,  not  ''  on  general  principles,"  but  according 
to  the  "  indications  of  the  disease  "  as  successive  symptoms  demand  relief. 
One  plan,  however,  seems  to  be  almost  always  beneficial,  namely,  the  appli- 
cation of  slowly  interrupted  galvanic  currents. 

In  alcoholic  cases,  strychnine  is  the  most  important  drug,  and  ofter 
acts  better  when  injected  under  the  skin  than  when  taken  by  the  mouth. 
In  one  severe  and  protracted  case  in  a  clergyman's  wife,  the  writer  saw 
its  prolonged  use  result  in  complete  recovery.  Abimdance  of  fattening 
food,  and  entire  abstinence  from  spirits  are  essential,  but  in  some  caaei 

*  See  a  paper  on  «'  The  Histology  of  the  Nenret  and  Mntde^ndlet,"  by  Dn  Laslett 
and  Warrington  in  '  Brain,'  1896,  p.  224^ 

t  Other  effects  of  pinmhic  intoxicmtion  are  refened  to  nndcr  the  beadinga  of  Bpilapaj 
and  Insanity,  Lead  Odic,  Chronic  InberHitial  NepMtia.  Sataraine  Goat  (p.  476),  am 
A  nmnia.    It  it  alto  a  eaata  ot  aYNvtimu 
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porter  with  meals  helps  both  appetite  and  sleep  and  does  not  appear  to 
do  an7  harm. 

In  cases  of  peripheral  neuritis  depending  on  plumbism  the  most  useful 
treatment  is  by  iodide  of  potassium.  It  probably  acts  partly  as  a  diuretic, 
and  partly  by  forming  with  the  lead  a  proteid  compound  which  can  be 
absorbed  into  the  blood.  The  lead  can  be  foimd  in  the  urine  when  the 
iodide  has  been  given,  and  when  there  was  before  no  blue  line  visible  on 
the  gums  it  may  appear  there  (or  at  the  anus)  as  a  granular  deposit  of 
plumbic  sulphide.  Sulphur  baths  have  been  supposed  to  be  serviceable. 
They  lead  to  the  excretion  of  some  of  the  lead  which  has  been  accumulated 
in  the  body;  and  a  blackish  discoloration  of  the  skin  and  the  nails  is 
observed,  evidently  due  to  the  conversion  of  some  of  the  lead  into  a 
sulphide. 

Locally  the  application  of  a  galvanic  current,  just  sufficiently  power- 
ful to  excite  contraction  of  the  affected  muscles,  is  very  useful.  As  soon  as 
they  will  react  to  faradism,  that  form  of  stimulation  may  be  substituted. 


AFFECTIONS   OF  THE   SPINAL  CORD 


PARAPLEGIA 

ArrangmneiiU  of  diseases  of  the  cord  proposed. — Anaiomical  points, 

St/mptoms  of  Paraplegia  generally — Localisatiofit  transtm'U  and 

Sens&ry  symptoms — Pkymlogical  interpreiation    of  symptoms — Inamp 
paraplegia — Reflex    sympt&nu — knee-jerk  and    cbnw? — Mitseuk^ 
a/nd    mfuscular   rigidUy — Pelvic    symptoms — the   bladder   and   wwi  or 
paraplegia — the  rectum  and  genitalia— bedsores* 

Extrinsic  Paraplegia — Compression   of  the   cord  from  vertebral  ome$  j 
carwer — frmn    aneurysm^    hydatid    cyst^  or  metdngeal  tumour^  or 
rhage — Stflnptoms,   Diagnosis,    Prognms^   and   Treatment   of 
from  compression. 

Intrinsic  Paraflegia — MyelUis — Pathology  and  hist4)logy  of  aeuie  mfeUtt^— 
Localisation^  transverse^  ascending,  disseminated,  diffuse — jEt^  '     ~ 

and  symptoms  of  acute  myelitis — IHagjwsis — Prognosis — Treatment 

Paraplegia  due  to  Tumours  within  the  cord — Syringomyelia — Heenwrrhage^ 
Anmmia  and  Congestion  of  the  cord — Diveri  palsy — Concuseion  of  the  eori. 

Acute  Ascending  paralysis  of  Lamlry — Alcoholic  and  SyphiiiHc  paraplegia, 

Befiex  and  Hysterical  paraplegia — Neurasthenia  spinalis — Ratkidgia. 

Hemiparaplegia — Its  pathology  and  sympt^jms^  origin  and  course* 

C^nronic  Myelitis  or  Sclerosis  of  the  cord. 

Spastic    Paraplegia— t»   adults — in   children — Primary  and 

Anatomy — Mieed  forms — Bympiom»—Prognom  and  Treatment — Cases. 

Spinal  Meningeal  Avjmcmofis^Hcemorrhage — Meningeal  tumours — Aads 
and  chroiUc  spinal  meningitis, 

OuB  knowledge  of  a£fectionB  of  the  spinal  cord  ha»  of  I&te  mAde  gmi 
progress ;  positive  diagnosis  can  now  be  made  of  lesions  wtxtcli  were 
known  to  the  pathologists  of  the  last  generation.  But  the  exact 
of  many  forms  of  spinal  paralysis  stiU  rencLnIns  a  matter  of  pretmnplioft 
rather  than  of  certainty,  for  it  is  based  mainly  upon  our  knowledge  that 
under  given  circumstances  one  kind  of  disease  is  more  frequently  met  witl^ 
than  another.  No  doubt  the  same  interpretation  of  symptoms  by  pnlM* 
bility  often  guides  our  diagnosis  of  diseases  of  the  brain  or  the  abdomeii; 

*  Piiraplegiii  ii  a  p«Ujr  of  touch  utid  of  moTement,  bat  of  oa«  part  only,  me  hmti4  nrl^i. 
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but  there  is  no  region  in  which  the  results  of  an  autopsy  are  so  of tei^  un- 
expected as  the  spinal  cord. 

Classification. — ^The  arrangement  of  diseases  of  the  cord  is  not  easy. 
Very  few  can  be  grouped  on  an  eetiological  system,  since  their  origin  is 
often  most  obscure.  The  pathological  processes  are  comparatively  few,  and 
vary  greatly  in  the  symptoms  they  produce  according  to  their  exact  seat. 
Anatomical  lesions  of  the  cord  are  peculiarly  difficult  to  determine,  from  the 
frequent  slowness  of  their  course,  from  the  difficulties  of  histological  exami- 
nation, and  from  the  rarity  of  some  of  the  most  obscure.  Moreover  certain 
affections  of  the  cord  have,  so  far  as  the  most  skilled  observers  working 
with  modem  methods  can  determine,  no  anatomy  at  all.  A  clinical  classifi- 
cation is,  therefore,  in  the  present  state  of  our  knowledge,  the  best ;  but  the 
distinction  between  functional  and  organic  affections,  the  local  distribution 
of  chronic  myelitis,  and  such  setiological  facts  as  bear  upon  treatment  or 
prognosis  must  also  be  regarded. 

The  plan  here  adopted  will  be  to  describe,  first,  the  most  frequent  and 
obvious  result  of  lesions  of  the  cord,  namely.  Paraplegia.  Next  will  follow 
A  more  particular  account  of  paraplegia  as  the  result  of  direct  compression  of 
the  cord  from  outside.  We  will  then  discuss  the  special  characters  of  Mye- 
litis, and  of  other  causes  of  paraplegia  which  operate  within  the  cord. 

The  anatomical  and  clinical  characters  of  spcutic  paraplegia  will  fol- 
low ;  and  an  account  of  the  symptoms  produced  by  affections  of  the  spinal 
meninges  will  complete  the  present  chapter. 

The  atrophic  forms  of  spinal  paralysis — some  paraplegic,  but  others 
not — are  conveniently  grouped  together,  and  will  form  the  subject  of  the 
succeeding  chapter. 

Most  of  these  various  spinal  paralyses  are  defined  by  the  anatomical 
lesions  to  which  they  have  been  traced ;  but  there  remain  two  remarkable 
nervous  disorders,  which  also  (while  associated  with  definite  changes  in  the 
eord)  have  far  more  constant  and  characteristic  clinical  features  than  the 
preceding  affections,  so  that  each  may  be  regarded  as  a  natural  and  con- 
nected series  of  events.  These  two  "  diseases  " — ^Tabes  and  Insular  Sclerosis 
—complete  the  list  of  spinal  maladies,  and  will  occupy  the  third  and  fourth 
chapters  of  the  present  section.  The  latter,  being  cerebral  as  well  as  spinal 
in  its  anatomy,  forms  a  natural  transition  to  the  next  section  on  Diseases 
of  the  Brain. 

Paraplegia. — ^This  form  of  paralysis  has  two  essential  characters: 
first,  that  it  affects  both  sides  of  the  body,  generally  to  an  equal 
eiltent  and  in  the  same  degree ;  and  secondly,  that  it  affects  all  parts,  up  to 
n  certain  level,  according  to  the  functions  of  the  several  pairs  of  spinal 
nerves,  ascending  from  the  sacral  to  the  cervical.* 

A  "  segment "  of  the  cord  is  included  between  two  adjacent  horizontal 
lections.  It  takes  the  whole  thickness  of  the  cord,  and  a  single  pair  of 
nerves.     We  thus  recognise  eight  cervical,  twelve  dorsal,  and  many  lumbo« 

•  Thi«  it  the  modem  meaning  of  the  word,  datinjf  from  the  last  century.  Thus,  Callen 
lefinet  "Piraplegia"  SMparaljftis  dimidii  eorporu  transvernm  sumpti.  But  Hippocratet 
lad  Galen  applied  the  word  irapairXiiyJa  or  irapairXi^^ia  (for  both  forms  are  used)  to  para- 
.yaia  of  a  single  limb,  and  distingnished  it  from  apoplexy  as  a  "  side-stroke,"  i.  e.  a  partial 
psisj  only.  See  the  quotation  from  Aretnvs  on  chronic  diseases  printed  at  the  head  of  this 
llMpter  (Lib.  i.  cap.  Tii).  In  1703  paraple^a  is  defined  as  paralysis  qitet  omnes  corporis 
mriss  eapiti  tubjeetas  oeoupat  (Blancardi '  Lexicon  Medicnm '). 
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sacral  segments,  although,  the  last  are  too  closely  packed  together  for  m 
to  be  able  always  to  distinguish  their  several  lesions. 

It  must  be  borne  in  mind  that  there  are  important  differences  betweea 
the  segments,  in  the  proportion  of  grey  to  white  matter,  and  the  siie  d 
the  anterior  cornua;  and  also  in  the  development  of  the  several  "tracti* 
of  the  cord. 

Thus,  the  anterior  comua  are  very  large  in  the  cervical  and  lambar 
enlargements,  very  small  in  the  dorsal  region ;  while  the  important  groi^ 
of  cells  known  as  Clarke's  vesicular  colmnn  is  well  represented  in  the  daml 
(especially  the  lower  dorsal)  region,  and  is  almost  absent  in  the  cemeal 
and  lumbar.  Again,  as  we  pass  downwards,  the  crossed  pyramidal  tnct 
becomes  smaller  and  more  superficial ;  the  direct  cerebellar  and  direct 
pyramidal  tracts  gradually  disappear ;  and  the  postero-median  colunn  of 
Goll  becomes  smaller  and  deeper. 

It  must  also  be  remembered  that  the  liunbar  or  lumbo-sacral  enlarge 
ment  is  so  named  from  its  giving  origin  to  the  nerves  of  the  lumbar  aod 
I  sacral  plexuses,  but  that  it  does  not,  like  the  cervical  and  dorsal  regiooB, 
.  correspond  to  the  vertebrae  of  the  same  name.  The  cord  ends,  in  tha 
adult,  at  the  first  lumbar  vertebra,  and  from  the  mid-K>ervical  region  the 
nerves  pass  downwards  to  their  foramina  of  exit  from  the  vertebral  canal, 
with  increasing  obliquity,  until  they  are  collected  together  to  f(«n  the 
Cauda  equina.  Thus,  for  example,  the  origin  of  the  great  sciatic  nerre  ii 
in  the  upper  lumbar  region  of  the  spine,  and  its  constituent  strandi  paai 
through  the  sacral  foramina  twelve  inches  or  more  from  their  origin. 

Moreover  the  dorsal  spines  slope  downwards  so  that  their  sub^tanaona 
apices  felt  by  the  finger  are  one,  one  and  a  half,  or  two  vertebr»  bebw  the 
exit  of  the  corresponding  nerves.  Dr  Reid  (*  Joum.  Anat.  and  Phya.,'  ?oL 
xxiii,  1889)  found  the  seventh  cervical  spine  on  the  level  not  of  the  aeventh 
cervical  but  first  thoracic  nerve-root,  and  the  sixth  thoracic  on  a  lerel  sol 
with  the  origin  of  the  sixth  but  of  the  ninth  thoracio  nerve. 

Localisation, — The  lesions  which  produce  Paraplegia  are  Tariou— 
mechanical  pressure,  acute  and  chronic  inflammation,  new  growths,  cjits 
and  heemorrhage,  some  originating  in  the  cord  itself,  others  outaide  it 
They  also  vary  as  regards  their  distribution  in  the  length  of  the  ooid. 
They  may  be  strictly  confined  to  a  single  segment,  or  may  extend  from  the 
Cauda  equina  to  the  cervical  region,  or  may  transcend  the  limita  of  tiie 
cord  and  invade  the  bulb,  the  pons,  or  the  cerebrum  itself. 

The  upper  limit  of  a  spinal  affection  is  indicated  by  the  extent  of  the 
paralysis  to  which  it  gives  rise.  If  a  total  transverse  lesion  affecta  the 
lumbar  enlargement,  it  causes  paralysis  of  the  lower  limbs ;  a  similar  leaion 
in  the  dorsal  region  causes  in  addition  paralysis  of  the  abdomen  and  chest, 
corresponding  with  the  level  to  which  it  reaches ;  one  affecting  the  cerricsl 
enlargement  adds  paralysis  of  the  upper  limbs ;  and  disease  still  higher  up 
produces  paralysis  of  the  diaphragm  and  of  the  cervical  muscles  in  addition 
to  that  of  all  the  parts  below,  and  must  be  rapidly  fatal,  by  preventing  the 
respiratory  movements. 

Between  the  paralysed  and  normal  districts  there  is  often  a  lone  of 
hypersesthesia,  which  is  a  good  mark  for  the  upper  limit. 

The  lower  limit  of  a  spinal  affection  is  more  difficolt  to  fix,  since  a 
complete  transverse  lesion  of  the  cord  will  paralyse  all  the  fibres  bdov. 
Inasmuch,  however,  as  the  cord  is  a  collection  of  oentns  as  wdl  u 
of  conducting  tracts,  we  can  to  «OTn&  «T\ATi\»  ^fi&sA  the  lower  limita  bf 
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itudy  of  its  reflex  functions.  Thus  in  some  cases  the  feet  and  legs 
ome  powerless  before  the  thighs  and  the  hips.  This  is  generally  sup- 
ied  to  mean  that  the  lesion  is  at  first  confined  to  the  extreme  lower  end 
the  lumbar  enlargement;  but,  since  Woroschiloff  found  that  in  the 
eral  columns  of  the  limibar  cord  of  the  rabbit  the  motor  paths  for  the 
tal  parts  of  the  lower  limbs  lie  outside  those  for  the  proximal  parts,  it 
I  been  thought  that  the  symptom  in  question  may  sometimes  be  due  to 
idual  extension  of  disease  from  the  surface  inwards. 
When  paralysis  attacks  the  upper  extremities,  as  the  result  of  disease  / 
reading  upwutls  through  the  cord,  the  muscles  of  the  hands  are  as  a  | 

6  a£fected  before  those  of  the  elbow  and  the  shoulder.  The  fact  that 
)  nerves  to  the  ulnar  side  of  the  hand  come  chiefly  from  the  lowest  part 
the  brachial  plexus  would  lead  one  to  expect  that  the  inner  fingers 
lid  suffer  earlier  than  the  outer  fingers  or  the  thumb. 

Apart  from  their  distribution  in  the  length  of  the  cord,  its  lesions 
er  in  their  transverse  extent.  Most  of  those  which  cause  complete  para- 
pa  are  total  transverse  lesions.  Others  affect  the  region  around  the 
tral  canal,  the  anterior  comua,  the  lateral  or  the  posterior  colimins; 
these  partial  lesions  cause  only  partial  paralysis.* 
Sensory  symptoms. — ^When  any  segment  of  the  cord  is  completely  des- 
redy  there  is  of  course  an  absolute  loss  of  sensation,  as  wel>  as  of 
ion,  in  all  parts  of  the  body  below  the  lesion.  And  when  a  total  dis- 
misation  spreads  upwards  through  the  substance,  the  gradual  progress 
he  disease  from  day  to  day  can  be  determined  from  the  extension  of  the 
isthesia  with  far  greater  accuracy  than  is  possible  from  that  of  the 
JOT  paralysis  alone.  But  in  most  cases  of  paraplegia  the  sensation  of  the 
ks  affected  is  but  little  impaired. 

TbiB  preponderance  of  loss  of  motion  (akinesia)  over  loss  of  sensation  I 
asthesia)  is  not  only  met  with  in  spineJ  affections,  but  also  appears  in/ 
^ses  of  the  brain,  and  sometimes  in  those  of  the  peripheral  nerves. 
Beside  the  loss  of  touch  in  paralysed  limbs,  there  is  loss  of  the  sense 
»mperature,  of  the  muscular  sense,  and  of  the  sense  of  pain  {analgesia). 
ay  paraplegic  patients  complain  of  ''  pins  and  needles,"  "  pricking  "  or 
Dglhig  "  in  the  toes  or  in  paralysed  parts,  "  creeping  "  or  "  crawling  " 
rmicatio)y  or  subjective  sense  of  heat  or  of  cold — perverted  sensations 
tdi  are  conveniently  called  parcesthesice. 

Course  of  fibres  in  the  cord. — ^All  physiologists  are  agreed  that  volitional 
tor  impulses  pass  mainly  along  the  crossed  pyramidal  tracts  of  the 
ero-lateral  colimins.  With  regard  to  the  paths  for  sensory  impulses, 
ire  still  is  doubt.     One  opinion,  maintained  by  Brown-S6quard,  was  that 

7  are  all  situated  in  the  grey  matter.  Another,  which  was  first  taught 
Schiff,  is  that  tactile  sensations  are  transmitted  through  the  posterior 
mms,  but  sensations  of  pain  through  the  grey  matter.  There  is  good 
hological  evidence,  as  we  shall  hereafter  see,  for  the  latter  statement. 

it  seems  probable  that  the  track  of  common  sensation  lies  not  in  the 
r  matter  nor  in  the  posterior  columns,  but  in  the  deeper  part  of  the 
ral  columns.     The  sensory  tracts  do  not  cross  at  one  level  like  those  of 

Aeoording  to  Erb  (<  Ziemssen'i  Handbuch/  xi,  2,  p.  62)  paralysis  of  all  four  limbt, 
of  the  tronk  muscles  irenerally,  sometimes  occurs  without  any  interference  with  the 
rafeory  movements,  as  the  result  of  an  exceptional  limitation  of  disease  to  a  part  of 
fgmental  area  of  the  cord  in  the  cervical  region,  leaving  the  lateral  columns  intact* 
^Bpeakimt.  neb  an  affef*tinn  U  not  oaraplegic  in  the  sense  defined  aViove. 
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motion,  but  gradually  pass  over,  so  as  to  reach  the  brain  on  the  opposite 
side  to  their  periphery  ;  the  passage  is  begun  at  the  line  of  the  posterior 
roots  of  each  nerve,  and  probwably  most  of  the  sensory  iibres  have  cruued 
at  the  level  of  two  or  three  segments  higher. 

The  motor  tract  then,  starts  from  the  cortical  centres  in  the  ascendii^ 
frontal  and  parietal  convolutions  and  parts  adjacent,  on,  say,  the  left  side, 
passes  down  the  corona  radiata  through  the  left  corpus  striatum  by  the 
fibres  of  the  external  and  internal  capsule,  but  without  direct  communica- 
tion with  the  grey  matter  (caudate  or  lenticular),  and,  continuing  through 
the  cms  of  the  same  side,  passes  ''  under  "  the  pons  to  the  bulb,  where 
most  of  the  fibres  cross  over  to  the  opposite  side,  paas  down  the  Utenl 
columns  as  the  crossed  pyramidal  tract  of  the  right  side,  and  end  by 
joining  the  large  cells  of  the  anterior  comua.  Taking  a  fresh  start  from 
these,  the  motor  tract  leaves  the  cord  by  the  anterior  roots,  and  continuei 
through  the  mixed  nerves  to  supply  the  muscles  and  blood-vesseU  of  the  j 
right  half  of  the  trunk.  I 

Occasionally  in  man,  as  in  animals  also,  the  crossing  of  the  anterior  i 
pyramids  is  more  or  less  incomplete.  And  normally  a  small  band  of  } 
fibres  do  not  cross  at  all,  but  continue  down  on  the  same  side  as  the  direct  t 
pyramidal  motor  tract  or  antero-median  column  of  Turck,  to  the  anterior  i 
comun«and  anterior  n>ots  on  the  same  (left)  side.  | 

The  sensory  tract  starts  from  the  skin,  the  joints,  and  other  eDdK>rgani,     I 
passes  into  the  cord  through  the  posterior  roots,  traverses  the  corretpond-     1 
ing  root^zone,   crosses  at   once  or  soon   after  to  the  opposite  side,  mna     | 
deeply  in  the  lateral  white  columns  and  the  grey  substance  up  to  the     { 
bulb,  where  it  joins  the  corresponding  motor  tract.      It  passes  "under" 
the  j)ons  and  through  the  crura  cerebri  to  the  corpus  striatum,  where  it 
lies  to  the  inner  and  posterior  side  of  the  motor  tract,  and  finally  runa 
through  the  corona  radiata  to  the  sensory  centres  in  the  cortex,  of  which 
(except  those  of  sight,  hearing,  smell,  and  taste)  the  locality  is  at  present 
undetermined. 

The  descending  and  ascending  tracts  of  the  cord  do  not  completely 
correspond  with  the  motor  and  sensory  tracts.  They  are  ao  named 
because  the  progress  of  secondary  degeneration  follows  in  certain  regiona^ 
of  the  cord,  and  either  downwards  or  upwards,  the  latter  proceaa  corre- 
sponding to  that  of  degeneration  of  a  motor  nerve  when  severed  from  the 
nuclear  part  of  its  neuron  (i.  c.  one  of  the  large  cells  of  the  anterior  oomu), 
and  to  that  of  degeneration  of  the  sensory  nerve  when  severed  from  the 
fusiform  cells  of  the  ganglion  on  the  posterior  root. 

The  descending  tracts  are — (1)  the  crossed  pyramidal  tract  in  the  lateral 
c^olumn,  deeply  situated  in  the  cervical  and  thoracic  regions,  but  becoming 
superficial  as  it  becomes  smaller  in  the  lumbar  cord,  until  it  disappean  in 
the  last  sacral  nerves. 

(2)  The  direct  pyramidal  tract  as  above  described,  a  small  column  on 
each  side  of  the  anterior  median  fissure,  which  becomes  deeper  and  vanishea 
at  the  level  of  the  last  thoracic  nerve. 

(3  and  4 )  Two  slender  tracts :  one  in  the  antero-lateral  part  of  the 
cord,  which  does  not  touch  the  surface  at  all,  and  is  only  present  in  the 
cervical  and  dorsal  regions :  the  other  still  smaller,  more  slender  and 
deeper,  is  best  marked  in  the  cervical  region,  where  it  lies  deeply  in  the 
"  posterior  "  columns  between  the  "  posterior  "  (or  superior)  grey  horn  and 
the  **  posterior  "  median  fi^^Mxe. 
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ascending  tracts  are  (1)  the  posterior-median  columns  of  Groll, 
iin  up  the  whole  length  of  the  cord  and  end  in  the  posterior 
i  of  the  bulb,  and  so  by  the  inferior  peduncles  are  probably  con- 
ith  the  cerebellar  centre;  (2)  the  direct  cerebellar  tract,  a  slender 
ed  band  of  coarse  medullated  fibres  which  occupies  the  postero- 
urface  of  the  cord  from  the  upper  limibar  nerves  upwards,  and 
more  extensive,  though  not  thicker,  as  it  passes  up  to  become 
us  with  the  corpus  restiforme  or  inferior  peduncle  of  the  bulb,  and 
the  cerebellum;  and  (3)  a  thin  tract  named  after  its  discoverer, 
which  continues  the  cerebellar  tract  forwards.  It  is  nearly  iden* 
h  one  described  by  Stilling. 

icU  paraplegia. — Complete  motor  paraplegia,  in  which  the  affected 
are  altogether  incapable  of  voluntary  movement,  is,  as  a  rule,  due 
y.  As  the  result  of  disease,  the  paralysis  is  usually  incomplete, 
ry  d^ree  of  loss  of  power  may  be  noticed.  One  patient  can  just 
8  toes,  another  can  fiex  the  knees  so  long  as  they  lie  horizontally 
>ed ;  a  third  can  draw  the  thighs  up  to  the  abdomen ;  a  fourth  can 
r  an  instant  and  then  falls  down ;  a  fifth  can  walk  a  few  paces ; 
»n,  up  to  a  condition  in  which  all  that  can  be  detected  on  the  most 
ixamination  is  a  slight  uncertainty  of  step,  with  a  tendency  to  catch 
against  any  slight  obstacle. 

describes  the  gait  of  paresis,*  as  partial  motor  paralysis  is  called, 
oUowing  terms: — "The  foot  hangs  down  in  walking,  the  toes  are 
,  the  sole  is  brought  to  the  ground  clumsily,  and  for  the  niost  part 
I  outer  edge ;  the  knee  is  too  much  raised  or  carried  forwards 
being  bent ;  there  is  generally  a  kind  of  stiffness  about  the  legs, 
ient  uses  one  or  even  two  sticks,  or  he  is  hela  up  by  crutches  or 
3irms  of  other  persons ;  he  totters  but  slightly,  and  stands  quietly 
^ily.  When  left  unsupported  he  sinks  upon  the  ground.  The  gait  ^ 
e  varies  somewhat  according  to  the  niunber  of  muscles  which  are 
d.  When  only  those  below  the  knees  are  affected,  it  is  waddling 
r  peculiar." 

lysis  of  sensation  likewise  admits  of  every  degree,  and,  in  addi- 
difference  in  kind,  as  sensations  of  touch,  of  temperature,  of  pain, 
iscular  action  are  affected. 

ough,  according  to  the  rule  above  stated,  in  cases  of  slight  para- 
nsBsthesia  is  as  a  rule  still  less  marked  than  loss  of  motion,  yet  in 
cases  it  is  much  more  affected,  particularly  in  those  of  syphilitic 
iinctional  ("  hysterical ")  origin. 

>me  cases  of  motor  partial  paraplegia  with  impaired  sensation  the 
feels  when  he  stands  upon  his  feet  as  though  they  were  wrapped  in 
or  covered  with  thick  woollen  stockings  ;  or  a  hard  floor  may  seem 
ike  a  thick  felt  carpet.  In  such  cases  he  requires  the  guidance  of 
>  enable  him  to  stand  firmly  or  to  walk  evenly.  When  a  patient 
his  feet  close  together  totters  or  falls  as  soon  as  he  is  made  to 
i  eyes,  he  is  often  assumed  to  be  suffering  from  locomotor  ataxy, 
lough  this  symptom  is  present  in  tabes,  it  is  also  met  with  when- 

term  pHre^is  (wdptmc,  napifjfii)  is  in  Greek  ii  mere  synonym  of  ir^pdXvtric,  both 
to  the  Latin  term  nervorum  retolutio,  and  carries  no  connotation  of  diminntion ; 
e  modern  application  of  it  is  arbitrary,  and  not  of  much  practical  use,  since  all 
vary  in  intensity.    Aretseus  limits  the  word  quite  as  arbitrarily  to  loss  of  power 
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I  eyer  there  is  an  Imperfect  traasmissioii  of  those  sensoiy  impulses  from  Uift 
feet  by  which  equilibrium  in  the  erect  posture  is  miuntaijied, 

Rtfiex  si/mptoms, — We  have  said  the  lower  limit  of  a  lesioa  of  the  coii 
cannot  be  determined  with  any  great  accuracy.  Disease  in  the  oefrictl 
region  renders  the  legs  as  well  as  the  arms  paraplegic^  and  this  et^aanj 
whether  the  affection  is  confined  to  a  small  part  of  the  length  of  tLe  cord 
or  involves  the  whole  of  it  do^Ti  to  the  cauda  equina.  11,  however,  tt&n 
movements  can  be  excited  in  the  legs,  it  proves  that  the  lumbar  enlsr^ 
ment  is  still  intact.  On  the  other  hand,  their  absence  is  not  conclu^iv? 
evidence  that  the  disease  extends  throughout  the  -whole  of  the  lower  jwcrt 
of  the  cord.  On  the  contrary,  it  often  happens  in  cases  of  \*ery  \imitffd 
leBiuns  that  reflex  movements  can  only  now  and  then  be  elicited  For 
example,  surgeons  find,  when  there  is  fracture  with  displacement  of  th* 
upper  dorsal  or  cervical  vertebrse,  that  for  a  few  days  aifter  the  accident 
there  is  an  entire  absence  of  reflex  excitability  in  the  cord  ;  it  seems  tu 
1  have  been  in  some  way  deprived  of  its  functions  by  the  shock.*  Agiln, 
reflex  movements  are,  as  a  rule,  less  readily  obtained  when  disease  bi 
begun  within  the  cord  than  when  it  is  merely  compressed  from  without. 

Reflex  movements  are  more  or  less  co-ordinated.  There  seems  ao 
reason  to  suppose  that  muscles  are  individually  represented  in  the  spintl 
centres ;  and  whatever  may  be  the  machinery  in  the  brain  by  which  tie 
several  groups  of  muscles  are  harmonised  and  co-ordinat^ed  in  their  action* 
so  OiS  to  produce  definite  movements,  it  is  certain  that  cross-connectiofli 
exist  within  the  cord  by  means  of  wliich  a  similar  result  can  be  brou^bt 
about.  We  do  not  see  such  marked  purposive  reflex  movemt^nts  ifl  • 
paraplegic  patient  as  are  observed  in  decapitated  frogs:  but  a  Betr 
approach  to  them  was  seen  in  a  case  of  Dr  McDonnell's,  recorded  in  Utf 
'  Dublin  Quart.  Jouni/  for  1871.  The  patient  was  paralysed  in  rII  fooi 
limbs  ;  when  a  catheter  was  passed  into  his  bladder  hia  left  arm  wouJ<3 
"  wriggle  up  and  down,  and  the  hand  come  fluttering  over  the  genitil 
organs,  although  he  was  absolutely  unconscious  of  the  operation,  and  even 
when  his  eyes  were  shut."  Another  cinious  case  is  related  by  Virehow,  It 
is  that  of  a  man  who  was  paraplegic,  and  who  generally  lay  in  bed  with  bii 
lower  limbs  rigidly  flexed.  When  he  wanted  to  stand  upright  be  would 
pinch  the  right  thigh  shaqily,  or  give  it  a  smart  blow  on  its  outer  surfwei 
this  threw  both  the  legs  into  a  position  of  extension  ;  still  the  gastroo 
nemii  remained  contracted,  and  Ix^fore  he  could  put  his  foot  to  the  (jrooai 
he  had  to  bring  down  the  heels  with  both  hands  (*  Gesammelte  Abbttji* 
lungen,'  p.  684).  Another  illustration  of  the  way  in  which  one  set  d 
reflex  actions  may  be  made  to  counteract  another  is  a£orded  by  a  cum  of 
Dr  Budd's.  The  patient  was  recoverinsr  from  paraplegia  and  could  wilk  i 
few  steps,  until  the  contact  of  the  soles  of  his  feet  with  the  ground  would 
make  his  knees  bend  beneath  him  :  this  he  waa  able  to  overcome  by  nib- 
bing the  surface  of  his  belly,  when  the  legs  were  extended  with  n  jerk. 

As  a  rule,  when  reflex  movements  are  excited  by  impressions  upon  tbf 
cutaneous  surface,  they  remain  confined  to  the  limb  on  the  samt^  aide. 
Leyden  says  that  they  do  not  spread  to  the  opposite  limb  except  when  Uis 
lesion  is  in  the  bulb,  but  manv  instances  to  the  contrarv  mav  be  fottoi 


•  See  the  iii«tractlve  rem&rki  of  Prof.  Goltz  on  this  nubject  tu  bU  *  Vctt' 
GtmsbirnB,*  S.  78 — 81j  snd  the  importftnt  paper  h;»'  Dr  Btutisn  (*Mffd.-< 
vol.  IxuHi). 
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The  movements  generally  consist  in  a  rapid  series  of  intermittent  {clonic^ 
spasms;  but  sometimes  the  contraction  is  continuous  (or  tonic)  in 
oharacter. 

The  following  reflexes  are  of  diagnostic  value  for  localising  symptoms  in 
cases  of  paraplegia. 

(1)  Cutaneous  reflexes  are  obtained  by  touching,  pinching,  or  stroking 
the  skin  so  as  to  produce  contraction  of  the  underlying  muscles.  The 
fallowing  are  the  most  important  of  these  superficial  reflexes: — ^The 
plantar,  tickling  the  sole  of  the  foot  so  as  to  cause  the  leg  to  be  drawn 
up ;  cremasteric,  tickling  the  skin  supplied  by  the  femoral  branch  of 
the  anterior  crural  nerve,  and  causing  th^  testicle  on  that  side  to 
be  drawn  up ;  the  abdominal,  when  the  external  oblique  mtiscle  contracts ; 
the  epigastric,  when  tickling  the  skin  over  the  fourth  to  the  sixth  ribs 
produces  contraction  of  the  upper  segment  of  the  rectus ;  the  gluteal,  when 
irritation  of  the  skin  of  the  buttock  leads  to  dimpling  over  the  insertion  of 
the  gluteus  maximus  into  the  fascia  lata;  and  the  scapular,  a  slight 
movement  of  the  teres  major  in  the  fold  of  the  axilla  when  the  skin 
between  the  shoulders  is  pinched.  All  these  are  most  easily  produced  in 
children;  and  others  may  be  observed  at  an  early  age,  as  the  palmar 
reflex  or  closure  of  the  fingers  produced  by  gently  touching  the  palm  of  a 
deeping  infant.  In  elderly  people  several  are  absent,  and  all  are  less 
readily  elicited. 

As  criteria  of  the  seat  of  a  spinaT  lesion,  the  plantar  reflex  corre- 
sponds to  the  sciatic  nerve  (first,  second,  and  third  sacral)  and  lower  part 
of  the  lumbar  enlargement  of  the  cord,  situated  in  the  adult  opposite  the 
Inst  dorsal  spinous  process ;  the  gluteal  reflex  corresponds  to  the  fourth  and 
fifth  posterior  lumbar  branches,  the  Imnbar  enlargement,  and  inferior 
gluteal  nerve ;  the  cremasteric  to  the  first  and  second  anterior  lumbar 
branches ;  the  abdominal  to  the  lower  three  or  four  intercostal  nerves  and 
dorsal  cord ;  the  epigastric  to  the  middle  intercostals  (fifth  to  seventh), 
•ad  the  upper  dorsal  cord ;  and  the  scapular  to  the  upper  bundle  of  the 
brachial  plexus  (last  cervical  and  first  dorsal  nerves),  and  the  cervical 
eolargement  of  the  cord.* 

In  most  cases  tickling  of  the  sole,  besides  causing  retraction  of  the  whole 
Emb,  is  followed  by  arching  of  the  foot ;  but  in  young  children  the  great 
toe  is  not  flexed  but  extended ;  and  this  ''  extension  "  form  of  the  plantar 
reflex  is  a  symptom  of  some  importance  when  it  ocours  in  adults. 

(2)  There  are  what  may  be  termed  Visceral  Reflexes  :  — vesical,  when  the 
bladder  is  caused  to  contract  by  irritation  of  the  urethral  orifice,  of  which 
die  incontinence  of  urine  in  children,  by  reason  of  a  long  prepuce,  is  an 
aumple ;  penile,  when  erection  is  produced  by  the  passage  of  a  catheter  or 
bjr  the  slightest  contact,  a  condition  sometimes  seen  in  cases  of  partial 
paraplegia,  short  of  that  which  produces  priapism ;  rectal,  as  when  contract 
tion  of  the  bowel  follows  the  introduction  of  a  suppository;  lastly,  the 
bmiliar  reflex  actions  of  vomiting  from  tickling  the  fauces,  sneezing  irom  a 
draught  of  cold  air  or  a  brilliant  light,  blinking  from  touching  the  cornea, 
md  contraction  of  the  pupil  to  light  and  during  accommodation  for  a  near 
object.  The  movement  of  the  ribs  in  respiration  enables  us  to  judge  of 
the  integrity  of  the  connection  of  the  intercostal  nerves  with  the  brain,  or 
o(  the  point  where  it  is  severed  by  transverse  lesion  of  the  cord.     The  act 

•  See  l>r  QnweiV  useful  diagmm  (*  DiAgnosis  of  Disease  of  the  Spinal  Cord,*  p.  58)^ 
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of  swallowing  depends  on  the  centre  situated  in  the  bulb,  and  that  of 
contraction  of  the  iris  on*  the  centrum  ciliospinale  in  the  same  r^oa 

(3)  A  closely  connected  set  of  phenomena  have  been  called  deep  refUxa^ 
but  it  is  still  doubtful  whether  they  are  reflex  or  due  to  direct  stimulation 
of  the  muscles  involved.* 

The  most  important  waa  tirst  described  in  1875,  by  Westphal  and  £rb 
independently ;  it  was  called  by  the  latter  the  *'  patellar  tendon-reflex,"  bj 
the  former  the  "  knee-phenomenon."  f  The  best  English  name  is  hue- 
jerk,  and  it  has  long  been  known  to  schoolboys.  A  smart  tap  is  given 
with  the  side  of  the  hand  upon  the  tendon  of  the  great  quadriceps  extensor 
muscle  of  the  leg,  above  or  below  the  patella,  while  the  knee  is  croflsed 
over  the  opposite  thigh  ;  and  the  foot  is  jerked  upwards.  A  simikr  dbov- 
Jerk  may  be  obtained  in  most  healthy  persons  by  striking  the  stretched 
tendon  of  insertion  of  the  triceps  extensor  brachii. 

The  absence  of  the  knee-jerk  is  usually,  perhaps  always,  a  morbid  sign ; 
but  different  persons  vary  much  in  the  readiness  with  which  it  is  pro- 
cured. It  is  exaggerated  in  most  cases  of  paraplegia,  but  contrary  to  what 
we  should  expect,  is  as  a  rule  diminished  in  the  paralysed  leg  of  hemi- 
plegia. In  morbidly  excitable  conditions  the  jerk  may  sometimes  be 
obtained  by  stretching  the  ligamentum  patellae  and  striking  the  sub- 
cutaneous surface  of  the  tibia ;  or,  by  stretching  the  tendo  Achillis  and 
tapping  the  tibialis  anticus  and  extensors  of  the  toes,  an  extension  of  the 
foot  may  be  obtained  (Gowers*  front-tap  contraction). 

The  so-called  deep  reflexes  do  not  always  increase  or  diminish  in  oorre- 
Bpondence  with  the  superficial  reflexes. 

Ankle-clonus  is  the  name  given  to  the  clonic  contractions  produced  in 
some  patients  by  forcibly  bending  up  the  foot  so  as  to  make  the  tendo 
Achillis  tense.  It  was  first  described  by  Charoot,  and  is  included  by  Erb 
and  Westphal  among  tendon-reflexes.  It  usually  goes  with  exaggerated 
knee-jerk,  and  is  probably  always  a  morbid  phenomenon.  But  a  some- 
what different  kind  of  clonic  spasm  of  the  gastrocnemius  can  be  obtained 
in  most  healthy  persons  by  bending  the  knee  and  ankle  with  the  ball  of  '^^^ 
foot  resting  on  the  ground,  and  moving  the  knee  rapidly  up  and  down. 

The  paralysed  miiscles. — The  condition  of  tlie  centres  in  the  cord  ha*  • 
direct  influence  on  the  nutrition  of  the  paralysed  muscles. 

When  disease  destroys  the  entire  substance  of  the  cord  up  to  a  cer^  ^ 
level  no  reflex  movements  of  any  kind  can  be  obtained  in  the  limbs  beU  "^ 
Under  these  circumstances  the  muscles  rapidly  lose  their  electrical  c^^ 
tractility,   and   they  undergo  marked  atrophy.     Before  complete  loesi- 
susceptibility  to  galvanic  currents  supervenes,  there  is  generally  a  pec— "^ 
in  which  the  reaction  of  degeneration  is  present. 

When  paraplegia  is  due  to  a  lesion  limited  to  one  of  the  upper  segm^^ 
of  the  cord,  so  that  reflex  movements  persist  in  the  paralysed  limbs, 
muscles,  as  a  rule,  retain  their  normal  electrical  reactions,  and  they  renrrra 
tolerably  well  nourished  for  months  and  years,  or  show  merely  such  shK"' 
flaccidity  and  wasting  as  may  fairly  be  attributed  to  disuse.     They 
still  in  connection  with  their  trophic  centres  in  the  anterior  comua. 
In  time  such  paraplegic  muscles  usually  become  more  or  less  rigid 


♦  See  papers  by  Tschirjew  (•  Arch.  f.  PsychiHtrie,*  1877,  and  Du  Boit*t  •  AxeL,'  1^  -^ 
Gowers  ('  L  meet.'  1876.  i,  p.  156),  Waller  ('  Brain/  July,  1880),  and  De  Wattevill*  (•  ^ 
Med.  Jotirn./  1882,  p.  736);  rIbo  by  Bowditch  and  Warren  (*Joorn.  of  FhwiMlogfr~^^^ 
xi,  1800^.  • 

f  Govvers,  '*mjfotaiic  movemeTit»'*  ixom  |LV(;,^\\\\UQ\c^aud  rdrtcut  («^^«)»  ttretc*"^^^ 
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that  the  legs  are  either  forcibly  extended,   or  drawn  up  in  a  state  of 
flexion.     The  knee-jerk  is  exaggerated  and  clonus  is  present.     Cases  of  this 
kind  will  be  described  under  the  name  of  "  spastic  paraplegia." 
We  may  therefore  distinguish  two  kinds  of  paralysis : 

(1)  Atrophic — with  reaction  of  degeneration,  loss  of  reflexes,  and  rapid 
atrophy  of  muscles,  the  conditions  which  we  have  seen  obtain  in  cases  of 
peripheral  neuritis. 

(2)  Spastic — ^with  no  reaction  of  degeneration,  only  moderate  atrophy 
from  disuse  of  muscles,  and  marked  rigidity  with  increased  reflexes  and 
ankle-clonus,  the  symptoms  present  in  most  cases  of  chronic  paraplegia  and 
alao  in  chronic  hemiplegia. 

The  bleeder  in  paraplegia. — ^Unatriated  aa  well  as  striated  muscles  can 
be  excited  to  reflex  contractions.      £rb  mentions  a  curious  case  of  para- 
plegia, in  which  a  fluid  fsecal  evacuation  was  passed  whenever  a  large  bed- 
tore  was  dressed.     In  other  instances  micturition  was  directly  produced  by 
pressure  over  the  bladder,  or  by  the  introduction  of  the  finger  into  the 
\     rectum.     It  does  not  follow  that  impulses  were  reflected  to  the  vesical 
I     muscular  fibres  after  being  conveyed  to  the  cord  by  cutaneous  nerves,  for 
;     the  slightest  compression  of  any  part  of  the  distended  bladder  appears  to 
\    be  a  sufficient  direct  stimulus  to  its  muscular  fibres.     Indeed,  in  the  appa- 
rently volitional  act  of  micturition  in  health  the  influence  of  the  will  is 
;    really  limited  to  relaxing  the  sphincter,  so  that  the  pressure  of  the  urine 
on  the  walls  of  the  bladder  may  set  in  action  its  reflex  machinery.     The 
experiments   of  Goltz  upon  young   dogs   (*  Pfliiger's   Archiv,'   1874)   have 
shofwn  that  in  these  animals  the  bladder  is  capable  of  emptying  itself  at 
regular  intervals,  and  in  a  perfectly  normal  manner,  after  the  cord  has 
been  completely  cut  across. 

Thus  we  might  expect  that  reflex  micturition  would  take  place  natu- 
rally in  those  cases  of  paraplegia  in  which  the  lesion  is  limited  to  the  upper 
pMt  of  the  cord.  In  practice,  however,  it  is  found  that  retention  of  urine 
almost  invariably  occurs,  even  when  reflex  movements  in  the  lower  limbs 
prove  that  the  lumbar  centres  are  intact.  The  explanation  probably  is 
that  an  inhibitory  influence  is  transmitted  downwards  upon  those  centres 
from  the  diseased  parts  above.  Goltz,  in  fact,  states  that  in  some  of  his 
experiments  it  was  not  until  several  days  after  the  section  of  the  cord  that 
the  animal  was  able  to  micturate  properly ;  and  he  suggests  that  in  cases  of 
injury  to  the  spine  in  man  the  bladder  would  after  a  time  be  found  to  have 
regained  its  fimctions  if  catheterism  were  not  continued  as  a  matter  of 
y  routine.  However  this  may  be,  the  acciuracy  of  Goltz's  views  with  regard 
'  to  micturition  is  established  by  some  exceptional  cases  of  paraplegia,  in 
which  the  urine  is  passed  quite  naturally.  In  one  of  Dr  William  Budd's 
cases  the  urine  at  first  began  to  flow  in  interrupted  jets,  but  as  the  reflex 
spasms  of  the  legs  grew  more  feeble  its  stream  became  continuous.  Another 
patient,  at  a  certain  period  in  his  illness,  emptied  his  bladder  involuntarily 
and  with  a  sort  of  jerk  about  every  two  hours.  In  a  third  case,  one  of 
fracture  of  the  spine,  in  which  there  was  at  first  retention,  the  power  of 
Toiding  urine  was  regained  on  the  fifth  day,  whereas  no  volitional  move- 
ments in  the  legs  occurred  until  the  ninth  day.  So,  again,  one  of  the  cases 
related  by  Ollivier,  in  his  classical  work,*  is  that  of  a  man  who  had  com- 
plete paralysis  of  his  lower  limbs  as  the  result  of  caries  of  some  of  the 

•  «TniU  de  la  Moelle  ^ini^re  et  de  ses  Maladies/  par  C.  P.  Ollivier:  lat  ed.,  1821 ; 
Srd,  1837,  with  plntei . 
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higher  dorsal  vertebrae,  but  in  whom  the  bladder  performed  its  functiom 
normally. 

The  vesical  symptoms  not  infrequently  precede  the  paralysis  of  the  Itgi, 
sometimes  by  a  considerable  interval ;  but  it  is  doubtful  whether  the  lumbar 
centre  for  micturition  is  ever  the  only  part  of  the  cord  diseased,  so  that 
while  the  bladder  is  paralysed  the  lower  limbs  permanently  retain  thm 
power  of  movement.     If  such  a  condition  exists,  it  is  very  rare.* 

In  some  instcuices  one  can  distinguish  paralysis  of  the  sphincter  from 
that  of  the  detrusor  urince.  It  might  have  been  supposed  that  in  tite 
former  case  there  would  be  complete  incontinence,  the  fluid  dribbling 
away  incessantly.  But  physiologists  have  found  that  even  after  deitiTK- 
tion  of  the  lumbar  cord  the  neck  of  the  bladder  can  withstand  a  prenore 
of  six  inches  of  water — as  compared  with  one  of  twenty  inches  when  the 
cord  is  intact ;  and  this  result  is  entirely  confirmed  by  some  observation!  of 
Hutchinson  ('  Brit.  Med.  Journ.,'  1877)  upon  persons  who  have  the  remaim 
of  a  shrunken  spina  bifida,  involving  the  fourth  pair  of  sacral  ner?ei,  lo 
that  the  sphincters  of  the  bladder  and  rectimi  are  paralysed  without  other 
symptoms.  In  such  cases  he  finds  that  the  bladder  can  hold  a  large  quan- 
tity of  urine,  but  if  once  its  reflex  contractions  are  excited  the  will  ii,  of 
course,  powerless  to  restrain  them.  So  in  many  cases  of  partial  pan- 
plegia the  patient  says  that  as  soon  as  he  feels  the  inclinaPtion  to  mic- 
turate he  is  obliged  to  do  so  at  once  on  pain  of  an  accident.  When  the 
detrusor  is  paralysed  a  patient  complains  that  he  has  to  strain  for  a 
minute  or  two  before  he  can  pass  any  water,  that  it  comes  away  slowlj  in 
a  feeble  stream,  and  continues  to  trickle  after  voluntary  effort  has  ceaaed. 

When  the  '*  micturition  centre  "  in  the  lower  part  of  the  cord  is  wholly 
deprived  of  its  functions  by  disease  or  injury,  the  sphincter  and  the 
detrusor  muscles  are  of  course  paralysed  together.  The  result  is  that  the 
organ  becomes  distended,  and  that  the  excess  of  urine  beyond  what  it  can 
!  hold  dribbles  away  through  the  urethra.  The  Germans  call  this  conditioB 
"  ischuria  paradoxa."  It  has  often  been  mistaken  for  incontinence ;  an 
unskilled  nurse  is  apt  to  suppose  that  there  can  be  no  retention  of  urine  in 
the  case  of  a  patient  who  is  constantly  wet,  and  her  statements  may  mil- 
lead  a  careless  practitioner ;  but  one  can  always  avoid  such  an  error  by 
passing  one's  hand  over  the  lower  part  of  the  abdomen.  In  cases  of  inoon- 
tinence  from  paralysis  of  the  sphincter  alone,  the  bladder  keeps  firmly  con- 
tracted and  almost  empty,  while  its  walls  become  greatly  hypertrophiei 
It  seems  probable  that  this  kind  of  incontinence  always  depends  upon  an 
exalted  reflex  activity  of  an  intact  lumbar  centre. 

The  urine  in  paraplegia. — We  have  still  to  consider  certain  changea 
in  the  urine,  which  are  of  the  highest  clinical  importance.  Sir  Benjamin 
Brodie  sixty  years  ago  stated  (in  the  *  Med.-Chir.  Trans.'  for  1836)  that  in 
cases  of  injury  to  the  spine  the  urine  is  sometimes  voided  alkaline, 
ammoniacal,  and  turbid  as  early  as  the  second  or  third  day ;  and  in  most 

*  I  have  notes  of  more  than  one  case  in  which  retention  of  nrine  has  preceded  all  olte 

indications  of  the  onset  of  parapleg^ia  by  an  interval  of  a  few  dats,  hnt  I  do  not  rvowato 

any  instance  in  which  it  has  continued  to  be  the  sole  or  even  the  main  symptom  of  a  ■piaal 

affection.     Some  years  asro  I  saw  a  frentleman  who  was  one  of  the  sofferera  in  tho  Thorpa 

railway  collision,  and  whose  chief  complaint  was  that  he  could  pats  hb  water  only  in  a  ^r«ty 

feeble  stream ;  he  said  that  "  it  flowed  from  him  like  oil,"  and  It  qaioklj  beoaaM  mmo- 

niacal  and  very  foetid.    He  had  pain  and  tenderness  in  the  baek,  hot  the  only  tiga  of  nay 

.    loss  of  power  in  the  lower  limbs  was  that  in  walkin|^  he  sometimes  aeemed  to  totter,  eipe« 

/    cialJy  if  his  foot  caught  agamit  any  alight  obstacle ;  he  also  had  **  twitchiairs  *  in  tiie  laga 

/    three  or  four  timet  a  day.    He  wia  noXiVm^Kii  g«\>Xv\^ ^niftiiX^  ^««93L— CLH.  F. 
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cases  of  paraplegia  due  to  disease  of  the  cord  the  same  thing  occurs  later. 
Ammoniacal  urine,  unlike  that  which  is  alkaline  from  salts  of  sodiimi  and/ 
potassium,  is  always  morbid,  and  always  due  to  decomposition  of  urea  in  I 
the  urine  already  secreted,  usually  in  the  bladder,  and  occasionally  in  the] 
renal  pelvis.     Not  only  those  patients  who  have  complete  retention  pass 
ammoniacal  and  foetid  urine,  but  the  same  may  occur  when  only  slight 
impairment  of  the  power  of  the  bladder  prevents  it  from  emptying  itself 
completely.     The  difficulty  is  to  understand  how  the  decomposition  in  the 
urine  is  brought  about,  apart  from  the  access  of  air  and  of  the  Micrococcus 
ureas.     No  doubt  in  former  days  the  cause  was  the  passage  of  a  dirty  (or 
let  us  say  a  not  aseptic)  catheter  to  relieve  retention,  as  Traube  long  ago 
taught.     But  since  then  the  catheters  and  the  surgeons'  hands  are  alike 
scrupulously  pure,  and  yet  accidents  sometimes  happen ;  and  now  and  then 
a  case  occurs  where  the  catheter  was  never  used  and  the  urine  has  become 
putrid. 

Decomposed  ammoniacal  urine  is  capable  of  exciting  inflammation  of 
the  bladder  and  of  the  urinary  passages ;  but  in  other  cases  cystitis  is  no 
doubt  the  primary,  and  ammoniacal  urine  the  secondary  event. 

After  death  one  finds  intense  cystitis  and  suppurative  nephritis.  The 
mucous  membrane  of  the  bladder  is  ecchymosed,  infiltrated  with  inflam- 
matory products,  lined  with  a  "  diphtheritic "  layer  or  with  a  granular 
deposit  of  phosphates,  or  actually  sloughing.  Its  muscular  wall  is  some- 
times greatly  thickened ;  in  one  case  at  Guy's  Hospital  it  measured  at  least 
a  twelfth  of  an  inch  across,  although  the  disease  had  lasted  only  four  or 
five  weeks.  The  kidneys  are  enlarged,  intensely  congested,  and  full  of 
suppurating  points  and  streaks;  in  other  words,  they  present  all  the 
characters  of  an  **  ascending  inflammation.'' 

Rectum  and  genitalia, — Some  other  symptoms  connected  with  the 
pelvio  organs  may  be  conveniently  mentioned  here.  One  of  them  belongs 
to  the  rectum.  The  peristaltic  movements  of  the  intestine  are  not  directly 
d^>endent  on  the  spinal  cord,  but  the  sphincter  ani  is  under  the  control  of 
a  lumbar  centre.  Consequently  it  may  become  paralysed  along  with  the 
bladd^;  and  incontinence  of  the  feeces  sometimes  follows  retention  of 
urine. 

Another  symptom  concerns  the  male  genitalia.  Priapism  is  of  fre- 
quent occurrence  in  paraplegia,  as  one  result  of  the  reflex  activity  of  the 
lower  part  of  the  cord.  Sometimes  it  is  constant ;  sometimes  it  only 
i^ppears  when  the  bladder  is  distended,  or  when  a  catheter  is  passed.  Goltz, 
in  his  experiments  on  paraplegic  dogs,  traced  out  carefully  the  various 
ways  in  which  this  symptom  could  be  induced  by  irritating  the  skin  of  the 
abdomen,  or  of  the  thighs,  or  the  sheath  of  the  penis,  and  he  found  that  he 
could  easily  inhibit  it  by  simultaneously  irritating  the  sciatic  nerve,  or  by 
pinching  the  hind  foot.  When  the  lumbar  enlargement  of  the  cord  is 
destroyed,  priapism  is  of  course  altogether  absent. 

As  regards  the  female  organs,  it  is  worthy  of  mention  that  parturition  \ 
may  take  place  naturally  in  a  woman  suffering  from  paraplegia,  provided  ( 
that  the  lesion  is  above  the  lumbar  centres.  ( 

Bedsores, — A  fact  in  favour  of  the  conclusion  advocated  by  Charcot — 
that  morbid  changes  in  the  bladder  and  urine  are  at  least  sometimes 
directly  dependent  upon  an  influence  transmitted  from  the  nervous  centres 
—is  that  they  often  coincide  with  gangrene  of  the  skin  over  the  sacrum 
and  the  gluteal  regions.     An  "  acute  bedsore  "  sometimes  begins  to  form  as 
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early  as  the  faurth  daj.  Many  LnAtances  of  this  kind  are  quoted  bj  Char* 
oot;  but  none  is  more  striking  than  a  case  recorded  by  Sir  William  GulL 
of  a  man  who  on  November  22nd,  1856,  was  working  in  the  docks,  when 
he  felt  a  sudden  pain  in  the  back  after  lifting  some  deals  ;  he  became  para- 
plegic on  the  24th,  and  on  the  26th  was  admitted  into  the  hospital  with 
a  small  bedsore  already  present.  It  seems  clear  that  in  such  ca^es  ths 
affection  cannot  be  regarded  as  a  mere  result  of  pressure  upon  the  skim 
or  of  the  irrit^mt  action  of  eicreta,  like  the  superficial  and  chro&ic 
bedsores  which  do  not  appear  until  after  the  lapse  of  weeks  or  monthi. 
An  acute  bedsore  may  sometimes  be  made  to  heal  if  carefully  attended  to; 
this  occurred  in  the  case  just  quoted,  but  afterwards  another  one  fonued 
at  the  same  spot,  and  it  rapidly  increased  in  size,  so  that,  when  the  disea 
ended  fatally,  six  weeks  from  its  corajuencement,  the  whole  of  the  naurr 
was  exposed.  A  bedsore  may  destroy  life»  either  by  exliaustioo,  or  by 
pyjKmia,  or  by  extension  of  inflammation  to  the  vertebral  canal. 

The  four  symptoms  last  described — retention  of  urine,  incontinence  of 
feeces,  priapism,  and  acute  bedsores— are  apt  to  go  together,  imd  mar  l*e 
conveniently  grouped  together  as  the  **  pelvic  symptoms  "  of  paraplegia. 

Paraplegia  from  Compression, — ^The  most  simple  and  *'  expertment4,| 
example  of  this  form  of  paralysis  is  destruction  of  a  segment  of  the 
by  sudden  violence,  as  when  the  back  is  crushed  between  two  railway 
riages  or  the  neck  broken  low  down.  In  the  cases,  however,  with  which  we 
are  here  concerned,  the  compression  is  gradual  and  slow%  so  a£  first  to 
duce  pain  by  interference  with  the  posterior  roots  of  the  nerves*  then 
excite  secondary  myelitis  with  softening,  and  finally  to  destroy  the 
completely  at  the  point  affected.  Ollivier  and  Cruveilhier  described 
rately  paraplegia  which  is  produced  by  the  '*  slow  compression  of  the  cord ;" 
and,  though  the  importance  of  this  grouping  seems  not  to  hare  been  : 
nised  by  their  immediate  followers,  Charcot  worked  out  the  idea  in  deL 
He  included  in  his  description  tumours  lying  in  the  interior  of  the  ctiSt 
although,  as  he  admitted,  some  of  the  most  characteriHiic  syiufitoctiii 
absent  in  such  cases.  • 

Can  MS. — In  the  first  place  it  is  to  be  remarked  tliat  some  affect  ii 
the  spine  never  cause  paraplegia.     Thus  the  cord  seems  always  to 
compression  in  cases  of  lateral  curvature  (scoliastM),  however  extreme 
be  the  defonaity.*     The  vertebral  canal  is  seldom,  if  ever,  so  nnrrmred  J 
cases   of   oitto-^arihritu   as   to   cause   paraplegia.f      Gowers  ? 

cases   of   vertebral   exostosts   compressing   the   cord ;    but   h\  > 
seem   never  to  grow  from  the  bodies  or  arches  inwardi*  so  as  to 
symptoms. 

1.  Varies  of  the  ipint ;    Pott's  disetue. — ^Putting  a^ide  dir^^ot  toU 
the  most  frequent,  and  therefore  by  far  the  most  important  catuie  of  * 
pression-paraplegia  "  is  that  which  in  this  country  is  known  as  "  m  ^ 
curvature."     On  the  Continent  it  is  universally  called  after  a  great  EngU 

•  We  hail  lately  itn  eztrDine  t'lise  of  Int^rul  ciirvntnre  wttb  i-f "♦:."-  r-r  *^  - 
FhlUp  Wtirilj  foUowing  a  tieg'lectetl  empvenui  u%  childtiood;  U 
the  ptttient,  n  >oniig  ni&ti  of  twenty 'three,  hnd  nut  the  ten»t  tvii 

f  lo  1838  Aston  Key  related  i»i  the  rhird  volnine  of  thr  Guf '»  Hq*\ 
oaiesof  pHmplegin.  in  each  of  whirh  VVilk\n*on  Kinfr— a  j»atl»olop»t  ttf 
tioa — found  an  inten^ertehraJ  ■tibatnnce  projcctinjr  b&ckwMrd»,  will*  mi 
«*dife9  of  the  two  iMljacent  vertebra?,  and  hi  one  euMe  with  nn  CM«f(1t«d  , 
ligament  bridfrinff  orcr  the  ipaae  betwecu  them.  Bat  whether  tbta  wat  ihv  iau*^af  tfc 
pHrulysls  may  perhapt  be  doubted. — C.  H.  F. 
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surgeon  of  the  last  century,  Percival  Pott,  of  St  Bartholomew's  HospitaL 
It  consists  in  the  destruction  by  caries,  with  or  without  necrosis,  of  the 
centrum  of  o;ie  or  more  vertebrsB,  until  they  give  way  beneath  the  weight 
of  the  head  and  upper  part  of  the  trunk.  The  result  is  displacement  of  the 
corresponding  arches  and  spinous  processes,  which  become  bent  into  a 
sharp  angle  or  more  roimded  curve. 

The  first  step  in  this  morbid  process  is  still  a  point  of  dispute.  Perhaps 
it  does  not  always  begin  in  the  same  tissue.  German  pathologists  agree  in 
stating  that  it  begins  in  the  bodies  of  the  vertebrse,  the  discs  escaping  or 
being  implicated  only  at  a  late  period;  and  undoubtedly  one  may  see 
Tertebree  with  caseous  masses  in  their  interior,  or  even  irregular  cavities, 
which  nowhere  touch  the  discs.  But,  aa  Wilks  long  ago  pointed  out,  there 
it  in  some  cases  a  source  of  fallacy  in  the  fact  that  when  a  disc  is  com- 
pletely destroyed,  the  adjacent  vertebrae  often  lose  each  about  half  of  its 
substance,  and  the  remaining  halves,  coming  together,  look  exactly  like 
the  fragments  of  a  single  bone  ulcerated  through  by  the  disease.  Dr 
Fagge  repeatedly  found  intervertebral  discs  above  and  below  the  main  seat 
of  mischief  presenting  early  changes  of  such  a  kind  as  to  convince  him  that 
in  the  particular  case  under  observation  they,  rather  than  the  bones,  were 
primarily  affected.  Thus,  in  an  instance  recorded  by  Sir  William  Gull 
{'  Guy's  Hosp.  Rep.,'  1856,  p.  179),  death  occurred  from  an  affection  of  the 
cord  at  a  time  when  the  only  change  was  softening  of  three  of  the  discs, 
with  the  formation  of  a  cheesy  substance  in  the  middle  one,  and  a  little 
**  absorption  "  limited  to  the  adjacent  part  of  the  bone. 

Another  question  formerly  debated,  whether  caries  of  the  vertebrae  is  to 
be  regarded  as  "  scrofulous,"  is  now  decided — partly  by  the  presence  of 
tuberculous  lesions  elsewhere,  partly  by  the  presence  of  the  characteristic 
bacilli  of  Koch.  Cases  of  Addison's  disease  or  tuberculous  pyelitis  are  now 
and  then  accompanied  by  caries  of  the  adjacent  vertebrae;  and  a  similar 
affection  occurs  in  cases  of  pulmonary  phthisis,  or  tuberculosis  of  the 
testis,  or  disease  of  other  bones  or  joints.  Like  tubercle  of  the  joints, 
caries  of  the  spine  can  often  be  traced  to  accidental  injuries. 

In  most  instances  of  permanently  cured  angular  curvature  with  anky- 
losis, the  active  stage  of  the  disease  was  passed  through  in  childhood.* 

So  great  is  the  deformity  in  many  of  these  cases,  and  so  much  does  it 
alter  the  relations  of  the  vertebrae  to  one  another,  that  it  would  not  be 
surprising  if  the  displaced  bones  often  compressed  the  cord  directly.  That 
this  does  sometimes  occur  appears  clear  from  a  case  of  Brown-S^uard's,  in 
which  paraplegia  which  had  set  in  suddenly  was  removed  in  twenty-five 
hours  by  extension  of  the  spine.  But  every  pathological  museum  contains 
specimens  which  show  that  the  spinal  canal  usually  remains  of  its  full 
width,  however  much  its  direction  may  be  altered.  Moreover,  as  Charcot 
observed,  paralysis  often  occiirs  in  cases  of  vertebral  caries  in  which  there 
is  no  curvature  at  all ;  while  in  other  cases,  in  which  curvature  exists,  the 
patient  regains  the  use  of  his  limbs,  although  the  state  of  the  bones 
remains  unaltered.  The  immediate  cause  of  pressiire  on  the  cord  when 
there  is  caries  of  the  spine  is,  as  Gull  showed  in  1856,  a  mass  of  caseous 

*  Out  of  sixteen  caset,  all  caating  fatal  paraplegia,  in  fifteen  the  patients  were  adnlts, 
four  between  twenty  and  thirtj  years  of  age,  three  between  thirty-one  and  forty,  seven 
between  forty-one  and  fifty,  and  one  fifty-six.  The  only  case  in  which  ankylosis  existed 
WM  one  in  which  the  spinal  disease  began  when  the  patient  was  six  years  ola,  and  he  died 
St  thirty-two.— C.  H.  F. 
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material,  whick  collects  between  the  carious  vertebne  and  the  dura  inil«f» 
after  destruction  of  the  posterior  common  ligament.  This  matcriml  it 
identical  with  that  found  in  phthtsical  vomicae,  in  Addison's  disease  of  the 
adrenals^  and  in  old  tuberculous  abscesses;  it  conBists  of  driednip 
tubercle  bacilli,  and  phosphates  and  carbonates  of  calcium  and  mags 

Much  of  the  pus  secreted  by  the  carious  body  of  vertebra  | 
wards  to  form  a  collection  behind  the  anterior  common  ligament, 

2.  Malignant  ducuse  of  the  spinr. — This  is  the  onlj  other  freqticat 
cause  of  extrinsic  paraplegia.  It  may  be  secondary  to  carcinoma  of  th^ 
breast,  or  to  cancer  of  the  oesophagus  or  colon,  the  uterus  or  testicle,  or  to 
sarcoma  in  the  lymph-glands  of  the  neck  and  loins,  or  in  one  of  the  loni; 
bones.  The  nature  of  the  disease  is  usually  obrious  if  it  follows  a  primaif 
affection ;  but  it  is  othennse  when  the  gro^^lh  is  seated  internally ^^ — as,  tor 
instance,  in  the  mediastinum.  Sometimes  the  vertebree  became  affected 
with  malignant  disease  by  direct  extension,  aa  from  a  cancer  of  tba 
kidney.  Sometimes  tJie  spinal  lesion  is  itself  a  primary  new  growth,  la 
those  cases  it  is  generally  a  sarcoma,  and  not  infrequently  it  is  found  m 
the  vertebrsB  of  different  regions,  as  well  as  in  other  bonea^  those  of  tli 
Limbs,  the  ribs,  the  pelvis^  or  the  skull.  Thus  a  careful  search  during 
may  lead  to  the  discovery  of  a  tumour  in  some  distant  part  of  the  bo^» 
and  BO  may  clear  up  a  case  otherwise  obscure. 

Sometimes  one  may  feel  a  projection  of  one  or  more  spinous  pr 
or  a  mass  of  growth  can  be  felt  within  the  substance  of  the 
spince  muscle.  Sometimes  a  tumour  connected  with  the  front  of  tba 
spinal  colunm  is  discovered  when  deep  pressure  is  made ;  or,  if  the  cervical 
vertebr»  are  diseased,  manipulation  of  the  neck  may  reveal  an  enlarge 
I  ment  on  one  side  corresponding  with  the  transverse  processes.  But  in  th» 
I  great  majority  of  cases  one  can  feel  nothing  abnotmal. 

In  two  of  the  writer's  cases  the  primary  growth  was  in  the  oesopUagus. 
It  was  in  the  vertebrse  in  five,  in  the  bladder  or  prostate  in  four,  in  the  I 
uterus,  colon*  or  adrenal  in  the  remainder.  These  fifteen  patients  were  < 
all  ages,  from  sixteen  to  sixty-eight.  In  one  case  in  Philip  Ward  a  correct 
diagnosis  was  possible,  fiHim  the  age  of  the  patient  making  caries  imlikelj, 
while  the  severe  pain  and  its  increase  on  pressure  of  the  spine  downv 
pointed  to  the  vertebrae.  It  was  confirmed  before  death  by  the  detectiotl'^ 
of  a  tumour  in  the  abdomen,  which  proved  to  be  a  cancerous  gland*  In 
another  case  the  paralysis  was  very  slight,  and  the  pain  and  other  ly 
ptoms  subsided  so  much  after  rest  in  bed  that  the  patient,  a  mma  of  ] 
was  allowed  to  get  up.  The  same  day  he  was  attacked  with  renewed 
and  paraplegia  became  complete.  Death  speedily  followed,  and  we  fa 
that  while  secondary  cancer  of  the  vertebrae  had  compressed  tlie  coid, 
weight  of  his  body  in  walking  had  crushed  the  bones  together  and  de 
a  segment  of  the  cord. 

3.  *Eroiion  of  the  vertehrce  by  aneury^i, — Common   as   it  is  for 
aikeurysm  of  the  aorta  to  eat  away  the  bodies  of  the  vertebr»  with  whic 
it  comes  into  contact,  it  very  rarely  penetrates  the  spinal  coiud  U>  m 
interfere  with  the  cord.     We  have  in  Guy's  museum  specimens  from 
such  cases,  in  each  of  which  paraplegia  developed  itself  at  a  period 
after  the  discovery  of  a  pulsating  tumour  in  the  back, 

A  tbtrd  remarkable  instntice  occurred  iti  1671.     A  man,  ti^^d  thirty,  wm  fttfuiitldl  la 
the  bospitftl  for  parttplegrin,  which  had  be^un  three  montht  prrviouth  '     Hi  Usd  fir»t  coi_ 
pUinetl  of  pain  in  the  ghoulder*,  then  bis  left  K^g  ln'cnme  ureiik  «itil  iiiimU  and  Aftenrvr^^ 
bia  right  leg,  Mnd  be  experienced  a  pain  tii  thougb  the  tibdoni^u  were  constricted  hf  mt€gt^ 
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He  died  withoat  oar  suspecting  the  real  nfttare  of  his  disease.  When  the  erector  spinss 
was  cat  into,  a  hirge  mass  of  laminated  clot  was  loand  in  its  sabstance  on  the  left  side. 
This  belonged  to  an  anearysm  of  the  descending  aortic  arch,  which  had  destroyed  several 
ril>s,  and  laid  open  the  spinal  canal  for  a  space  two  inches  in  lengtli.  Some  of  the  clot 
adhered  to  the  onter  surface  of  the  dura  mater ;  the  cord  itself  was  flattened,  white,  and 
Tery  soft.— C.  H.  P. 

4.  Erosion  of  the  vertebra  by  a  hydatid. — ^This  also  is  extremely  rare. 
A  striking  instance  is  recc»xled  by  Cruveilhier.  A  large  echinococcus  lay 
behind  the  vertebrae,  and  filled  the  groove  on  each  side  of  the  spine  beneath 
the  lumbar  muscles,  so  aa  to  form  two  elongated  pouches,  which  were  con- 
nected by  a  narrow  neck.  A  somewhat  similar  case  occurred  to  Dr  Moxon 
in  1871,  a  few  months  before  the  case  of  aneurysm  just  quoted.  The 
parasite  formed  a  large  elastic  swelling  on  the  left  side  of  the  spine,  and 
made  its  way  into  the  canal  through  the  second  and  third  limibar  vertebrae. 
It  compressed  the  cord,  but  did  not  penetrate  the  dura  mater.  The  patient, 
a  woman  of  fifty-eight,  had  been  paraplegic  for  six  weeks. 

5.  Meninyeal  tumour, — New  growths  occasionally  form  in  the  spinal 
membranes,  and  have  been  known  to  press  on  the  oord  so  as  to  produce 
paraplegia.  Sometimes  a  lipoma  or  an  enchondroma  is  formed  in  the  con- 
nective tissue  outside  the  dura  mater  of  the  cord,  more  frequently  within 
the  sheath.  According  to  Charcot,  tiunours  are  particularly  apt  to  grow 
from  the  inner  face  of  the  dura  mater — generally  sarcoma  or  psanmioma. 

Sir  William  Gull  described  three  cases  of  this  kind  in  his  paper  on 
paraplegia  in  the  *  Gu/s  Reports'  for  1856:  one  (]  a  myxoma)  grew  from 
the  inner  surface  of  the  dura  mater  at  the  first  dorsal  vertebra;  the 
second,  a  sarcoma,  had  the  same  origin  a  little  lower  down;  the  third 
(probably  a  gimmia)  grew  from  the  pia  mater  in  the  lower  dorsal 
region. 

Dr  Fagge  recorded  a  timiour  of  perfectly  developed  fibrous  tissue  which 
lay  close  to  the  foramen  magnum  and  extended  downwards  for  more  than 
two  inches,  so  as  to  press  upon  the  back  of  the  cord  on  the  left  side ;  also  a 
soft,  granular,  reddish-grey  growth,  smooth  and  lobulated  on  the  surface, 
which  lay  loosely  attached  between  the  arachnoid  membrane  and  the  pia 
mater,  in  the  dorsal  region.  It  measured  an  inch  and  a  quarter  in  length, 
and  consisted  partly  of  fibrous,  partly  of  spindle-cell  tissue. 

Such  new  growths  of  the  spinal  membranes,  although  rare,  are  much 
less  so  than  those  which  begin  in  the  cord  itself. 

6.  Meningeal  gumma, — This  seems  to  be  very  rare,  more  so  than  menin- 
geal tumour.  Virchow  has  related  a  case  in  which  the  dura  mater  in  the 
lower  cervical  region  was  increased  to  three  times  its  normal  thickness,  and 
was  bound  down  to  the  bodies  of  the  fifth  and  sixth  cervical  vertebrae  by  a 
large  quantity  of  firm  connective  tissue,  which  was  believed  to  originate  in 
a  gumma.  Wilks  once  found  a  hard,  irregular,  yellow  mass  three  quarters 
of  an  inch  long,  and  probably  syphilitic,  lying  on  the  right  side  of  the 
cord  within  its  sheath,  and  adherent  to  the  pia  mater  and  to  the  posterior 
roots  of  the  spinal  nerves,  which  were  compressed  by  it.  In  a  case  of  Dr 
Moxon's  (*  Guy's  Hosp.  Rep.,'  1871)  there  were  several  brownish  or  blackish 
patches,  from  the  size  of  a  barleycorn  to  that  of  a  pea,  with  soft  yellowish 
centres,  penetrating  into  the  substance  of  the  cord  from  the  pia  mater. 
Heubner,  in  '  Ziemssen's  Cyclopeedia,'  described  a  gelatinous  mass  extend- 
ing from  the  floor  of  tlie  fourth  ventricle  into  the  bulb  for  a  depth  of  one 
twrelfth  of  an  inch;  while  in  the  cervical  region  the  dura  mater  and  the 
other  membranes  behind  the  cord  were   pressed  together  into  a  callous 
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Meningeal  tumours  are  described  bj  Erb  as  alow^  in  tbeir  effecU; 
some  cases  end  in  eight  or  ten  months,  others  in  from  two  to  6^8 
others  last  longer  still,  even  to  a  period  of  fifteen  yeara*  In  one  of  1 
Fagge  s  two  eases  the  duration  of  the  disease  was  sixteen  months^  msA  in 
the  other  two  years,  if  we  reckon  from  the  time  when  pain  in  the  back  wm 
first  complained  of;  one  patient  died  of  pneumonia,  the  other  of  reiiil 
suppuration. 

The  only  kind  of  paraplegia  from  compression  in  which  fecow^  «f 
power  over  the  limbs  appears  to  be  possible,  is  that  due  to  carUt  of  the 
spine.  Of  such  cases  many  do  well ;  aniong  six  which  eame  under  Erh'i 
obsenuition  in  one  year,  only  one  ended  fatally,  the  remaining  fir©  being 
cured  or  greatly  relieved.  Charcot  refers  to  two  patients*  who  hmd  ibeir 
lower  limbs  completely  paralysed  for  eighteen  months  and  two  yean 
respectively,  and  who  nevertheless  recovered  perfectly.  A  favourable  renlt 
after  loss  uf  power  for  seven  months  is  mentioned  below^. 

One  might  well  have  doubted  whether  in  these  eases  of  cartes  of  the 
vertebrfe,  in  which  recovery  takes  place  from  compression-paraplegia^  in- 
flammation of  the  cord  itself  has  ever  occurred.  But  an  obsemtion  of 
Miehftud,  which  is  cited  by  Charcot,  shows  that  this  really  is  so. 


A  woman  who  lind  reguined  tho  u%e  of  her  legs  for  more  tbna  two  jears,  aft«r  i 
from  coiitpresgiotj  pHraplegla  with  eariefi,  died  of  liip'joiut  diMSAe.  The  c^rd,  «t  1 
of  the  spinal  atfecdotij  wai  fonnd  reduced  to  the  thicktiees  of  »  goo^r  ..al 

area  being  nob  more  than  one  third  of  that  of  \x  healthy  cord  ia  the  fltr  th 

of  firm  coQst^teDce  and  grey  ia  colour;  in  other  wordi,  it  seemed  tu  '>t-  uuri.<.ru  -ilk 
Bclerosif  in  an  advHueed  stage.  The  inicroscope,  hcwever*  s1iow«.k1  that  a  coiuidcnblt 
number  of  nerve* Hbrcn  possessing  medullary  sheaths  were  embedded  in  thi^  thick  ' 
fibroni  material  which  gave  it  these  appearauces.  Only  one  of  the  grey  comua  i 
■ad  this  displayed  bnt  a  small  n  amber  of  uiiiujured  nerve -eel  Is. 


Treatmtnt  .—Th^  most  important  means  of  treat  mem  m  cases  of  para- 
plegia from  ftugular  curvature  is  complete  rest  in  the  recumbent  and,  •• 
much  as  possible,  in  the  prone  position. 

When  tkis  is  impracticable,  or  when  it  has  been  continued  with  gofld 
reeults,  and  the  patient  is  first  allowed  to  sit  up,  a  valuable  means  oC 
securing  rest  for  the  diseased  part  is  Sayre*8  method  of  applying  a  plaster- 
of-Paris  bandage,  rolled  round  the  body  while  the  patient  ia  suspended  from 
the  head,  chin,  and  armpitg  by  a  suitable  apparatus. 

Cod-liver  oil  should  be  adminigtered,  and  every  effort  made  by  fxfA\ 
and  abundant  food,  particularly  of  a  fatty  nature^  to  combat  the 
process.     The  use  of  iodide  of  potasaium  in  very  lai^g©  doses  mjiy  i 
be  followed  by  such  remarkable  recovery  as  in  the  following 


In  1890  the  writer  had  under  his  care  a  yoaug  woman  of  tweiity*tKiT«»  with  eo9i| 
motor  iittd  sen^ory  paraplt'gia  from  verttfliral  canes.     She  Imd  been  lh#  snbjeirt  of  an| 
dorsal  eurTfttiire  hucq  childhood,  uith  ttiberculons  dUi^Hse  of  oue  hip-joiut;  and  f gf  i 
months  had   been  completely  jmralysed  up  to  the  waisl,  with  some  v^  ,       ' 
addition*     After    tho  example  of   pome  American  physiciajKi.    largt*    > 
I  potassinut  and  sodium  n-ere  prescribed,  in  rTr'asinff  in  am  nun  t  and  frt  ,  til] 

I  drachm  was  takfn  every  two  hours;  much  diirtrcs*  from  iodUai  w%%  ]t  i  .. 
drug  was  i^topped  every  t-en  or  Iburtoen  days  for  a  nhort  time  ;  hut  the  ;  i '  ■ 
with  the  unpleMsuut  treatuicut,  and   was  rewarded  by    finding  fir«t  ^^^  'rn 

motion  return  in  one  foot.     Continuance  of  the  iodide  trestuient  end*-;  lad 

ankl&s  reco%'ering,  and  after  about  two  months  seusation  was  cotnpletcl>  tii^*s,mA^  add  sIm 
was  able  to  move  her  le^^s  freely  in  bc*U 

She  continued  taking  iodide  of  potassium  in  ten -grain  doses  every  f<Hir  lienn  whSb 
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Associated  with  the  pain  there  is  often  extreme  hyperaes^sia.  The 
patient  may  be  unable  to  bear  the  slightest  touch  without  crying  out, 
while  every  movement  is  excessively  painful.  On  the  other  hand,  there  is 
sometimes  impaired  sensation  or  actual  aneesthesia  over  more  or  less  of 
the  surface  to  which  the  affected  nerves  are  supplied.  The  muscles  which 
they  supply  may  show  tonic  or  clonic  spasms,  or  become  paralysed  and 
atrophied,  with  loss  of  faradic  contractility  and  other  reactions  of  degene- 
ration. An  eruption  of  zona  has  now  and  then  been  observed  in  the  course 
of  some  of  the  nerves  involved. 

These  pains  are  symptoms  of  compression  paraplegia  only  indirectly ; 
they  depend  on  the  nerve-roots  being  pressed  upon,  and  may  occur  when- 
ever spinal  nerve-roots  are  involved  in  disease,  though  the  cord  may  re- 
main intact.  Thus  lateral  curvature  of  the  spine,  which  probably  never 
causes  paralysis,  is  frequently  accompanied  by  a  fixed  pain  in  one  or  more 
of  the  ribs  or  intercostal  spaces,  which  seems  to  be  due  to  pressure  upon 
nerves  as  they  are  passing  through  the  intervertebral  foramina.  In  the 
following  remarkable  case  of  medullary  sarcoma  of  the  vertebrae  there  was 
at  no  time  any  well-marked  paralysis. 

The  patient  was  an  errand-boy,  aged  sixteen,  who,  five  months  before  his  death,  began 
to  experience  pain  first  in  the  loim*,  then  in  the  shoulders,  and  then  in  all  his  limbs.  Hit 
•afferings  became  almost  unbearable.  The  wliole  surface  of  the  body  was  excessively  ,' 
tender,  but  especially  the  lower  ))art  of  the  back.  The  pain  was  constant,  but  it  varied  in  i 
position.  There  was  numbness  and  a  pen<ation  of  tingling;  in  each  hand ;  this  was  first 
noticed  in  the  fingers  supplied  by  the  tihiMr  nerve  on  either  side.  He  became  wasted  to  the 
most  extreme  degree.  The  only  way  in  which  he  got  any  ease  was  by  lying  fiat  on  his  back, 
with  his  legs  drawn  up.  Every  movement  of  his  neck,  and  of  any  part  below  it,  caused 
him  severe  pain.  One  day  he  became  insensible  and  had  a  series  of  epileptiform  seizures, 
in  one  of  which  he  died.  A  mass  of  white  medullary  new  growth  (with  microscopical 
characters  such  as  are  now  kuown  to  belong  to  the  sarcomata)  occupied  the  lumbar  glands, 
and  spread  from  them  to  the  intervertebral  discs,  eating  also  into  the  lumbar  vertebrae  them- 
selves. It  passetl  up  in  front  ot  the  spine  into  the  neck,  where  it  involved  part  of  the 
brachial  plexus  on  each  side ;  but  nowhere  penetrated  into  the  vertebral  crtual  or  implicated 
the  membranes  of  the  cord.—  C.  H.  F. 

There  seems  to  be  no  doubt  that  pain  is  more  marked  as  an  early  sym- 
ptom in  cases  of  malignant  disease  of  the  spine  than  in  those  of  other 
forms  of  compression  paraplegia.  Cruveilhier  long  ago  brought  together 
under  the  name  of  paraplegic  douloureuse  certain  cases  attended  with 
Intense  lancinating  pains  in  the  nerves  of  the  sciatic  and  lumbar  plexuses, 
and  with  paralysis  of  their  muscular  branches.  It  has  been  since  ascer- 
tained that  a  large  majority  of  the  cases  in  question  are  instances  of 
malignant  disease  of  the  spine,  involving  the  roots  of  the  nerves  for  the 
lower  limbs  in  the  cauda  equina. 

The  reason  for  this  distribution  of  symptoms  seems  to  be  that  whereas 
the  lumbar  and  lowest  dorsal  vertebrae  frequently  become  cancerous,  they 
are  not  often  affected  with  caries.  On  the  other  hand,  in  fourteen  consecu- 
tive cases  of  paraplegia,  due  to  Pott's  disease  of  the  vertebrae,  collected 
from  our  post-mortem  records  at  Guy's  Hospital,  the  caries  did  not  once 
occupy  this  lower  part  of  the  spine.  The  few  other  cases  in  which  it  did 
occupy  this  position  were  without  paralysis :  thus  in  one  instance  the  third 
and  fourth  lumbar  vertebrae  were  found  "  extensively  diseased,"  and  in 
another  the  eleventh  and  twelfth  dorsal  vertebrae  had  entirely  disappeared, 
ao  that  on  straightening  the  spine  a  large  space  was  seen  in  front,  in  which 
the  sheath  of  the  cord  was  exposed ;  but  in  each  case  the  disease  had  been 
entirely  latent  during  life,  for  the  patient  had  been  kept  in  bed  for  a 
aonsiderable  time  by  phthisis  or  some  other  malady,  and  thus  no  doubt  the 
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cord  escaped  being  compressed.     In  the  report  of  the  second  cA«e  it  is 
pressly  noted  that  repeated  queitions  failed  to  elicit  any  com p bunt  of 
whether  in  the  back  or  elsewhere. 

Pain  in  the  back  itself — rachialgia — although  not  infrequently  pr 
BE  an  early  symptom  of  compreasion  paraplegia,  is  far  less  constant 
one  might  have  expected.  It  may  assume  different  fomis.  Certain  of  tfc# 
spinous  processee  may  be  tender  on  pressure,  or  over-aensitiTe  to  a  alight 
blow  or  jar,  or  to  a  hot  sponge,  or  the  patient  may  be  conecioua  of  a  feel- 
ing of  stiffness  in  moving  the  back  or  the  neck,  according  **^  th^^  s-^^^it  of 
the  mischief. 

Intrinsic  or  spinal  Bymptoms. — After  the  "  extrinsic  "  sympioms  cavr 
lasted  for  weeks,  months,  or  even  for  years — and  perhaps  beea  regitfded  m 
neuralgic  or  **  rheumatic  " — ^they  are  succeeded  by  others  of  which  the  spinal 
origin  is  obvious*  These  "  rntrinsic  '*  symptoms  are  not  mere  results  of 
mechanical  pressure  cu  the  cord ;  for,  though  gradiml  external  pr««siire 
t  may  probably  alter  the  shape  of  the  cord,  symptoms  only  begin  when  tlie 
pressure  interferes  with  its  circulation  and  nutritiom 

The  course  of  the  paraplegia  is  such  as  might  be  inferred  from  tbe 
nature  of  the  lesion  causing  it.  Sometimes  its  development  takes  place 
very  rapidly — within  t^o  or  three  days,  or  even  in  a  few  hours  :  mueli  owre 
often  it  occupies  several  weeks^  or  months.  The  patient  finds  his  Is^ 
more  and  more  heav}',  especially  in  going  up  and  down  stairs ;  lie  becomes. 
unable  to  stand  \  at  last  he  cannot  even  move  his  toes  while  lying  in  b€d» 
Subjective  sensations  of  numbness  or  pins-and-needles  often  pir^cede  the^ 
motor  symptoms ;  but,  later  on,  loss  of  voluntary  power  over  the  mv 
generally  preponderates  over  loss  of  sensation.  In  some  cases  when  i 
tion  is  decidedly  affected  the  perception  of  temperature  and  of  pain  i^ 
abolished,  while  tactile  sensation  is  good.  The  upper  liniit  of  the  spiasl 
lesion  is  commonly  well  marked,  especially  if  there  is  much  aniesthcaia.  It 
corresponds  more  or  less  exactly  with  the  seat  of  the  early  '*  extriiudc " 
pains  and  tenderness,  which  indeed  often  persist  after  paralysis  has  set  in. 
A  point  of  jrreat  importance  is  that  secondary  changes  in  the  cord  seldoni 
spread  upwai'ds  beyond  the  point  of  compression :  occasionally  the  locsl 
myelitis  from  compression  leads  to  ascending  sclerosis  of  the  posterior 
median  columns  without  special  symptoms ;  but  much  more  fneijuentlj 
descending  sclerosis  of  the  lateral  columns. 

Reflex  contractions  in  the  lower  limbs  are  usually  more  readilv  eidfc 
than  under  normal  conditions,  but  tliis  is  only  after  an  interval  of  rsflex 
partUysis  following  immediately  on  a  total  transverse  lesiom* 

The  state  of  the  bladder  is  very  variable  ;  it  often  continuaa  to  'act 
naturally  for  some  time  after  the  legs  have  begun  to  be  paraljrsed ;  but  as 
soon  as  the  pantplegia  is  complete*  retention  of  urine  at  once  follows. 

Some  forms  of  jHtrtr^thtata,  although  not  peculiar  to  comprestuon  fMirSr 
plegia,  arc  observed  frequently  in  these  cases.     One  is  a  ret  >    *  "in* 

transmission  of  sensory  impressions  when  there  is  not  absolu: 
fifteen,  twenty,  or  even  thirty  seconds  may  elapse  between  the 
of  a  stimulus  to  the  cutaneous  surface  and   the  perceptinn   of   . 
patient.     This  we  shall  meet  with  again  as  a  symptom  of  Tabes.     Ai 
is  a  peculiar  dysfesthesia,  a  distressing  "vibration/*  which  is  • 
slightly  pinching  a  limb  or  touching  it  with  anytliing  cold,  on  r 

•  8i»t.*  on  tliia  point  Dr  TliiAtmn*i  pnppr  ('  Med.-Clitr.  Tr»iw.,*  IxJtiiU  p.  151).  wmJ 
rPtnHrki  by  Dr  Jackson.  'Mr.  Bowlby,  and  Dr  UuxKiiril  ('  Mt^d.-Chir.  Proo./  FcLrnarv  J$<K. 
1890). 
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several  minutes.  A  third  is  an  "  associated  sensation  "  which  is  referred 
to  a  spot  upon  the  opposite  limb  corresponding  exactly  with  that  to  which 
the  stimulus  is  applied.  These  symptoms,  like  the  nimibness  and  tingling 
above  mentioned,  disappear  when  ansesthesia  is  complete. 

It  is  important  to  notice  that  paraplegia  from  whatever  cause  is  not 
always  symmetrical,  one  leg  is  often  rather  worse  than  the  other. 

Diagnosis, — The  determination  of  compression  as  the  cause  of  para- 
plegia may  be  either  very  easy  or  very  difficult.  The  simplest  cases  of  all 
are  those  in  which  there  is  obvious  spinal  deformity,  for  the  short  round 
bend  or  sharp  angle  produced  by  Pott's  disease  is  unlike  anything  else. 
But  often  the  natural  configuration  is  preserved. 

Leyden  says  that  if  caries  occurs  in  either  the  limibar  or  the  cervical 
region  there  is  rarely  any  projection  of  the  spinous  processes,  the  reason 
being  that  the  natural  curve  of  those  parts  of  the  column  is  in  the  opposite 
direction;  but  if  in  these  cases  the  patient  stoops  or  bends  the  head  for- 
ward, some  one  of  the  cervical  or  lumbar  spines  may  appear  imduly 
prominent.  It  is  important  to  observe  whether  the  vertebral  column  retains 
its  flexibility,  and  whether  in  the  neck  there  is  any  lateral  thickening  to  be 
felt. 

In  malignant  disease,  if  there  is  anything  to  be  detected  on  manipula- 
tion, it  is  the  presence  of  a  new  growth ;  but  the  pain,  the  seat  of  the  dis- 
ease, and  the  age  of  the  patient  may  help  diagnosis  (pp.  61748). 

Cruveilhier,  in  his  hydatid  case  (p.  615),  discovered  between  the  twelfth 
dorsal  and  first  lumbar  vertebrae  a  spot  the  size  of  a  sixpence,  which  felt 
like  a  depression  surrounded  by  a  bony  ring.  This  he  took  for  the  remains 
of  a  spina  bifida ;  but,  as  he  said  with  regret,  if  he  had  rightly  interpreted 
what  he  observed,  and  had  ventiu^d  upon  making  a  puncture,  the  patient 
might  perhaps  have  been  cured. 

It  is  chiefly  at  an  early  period  that  a  case  of  compression  paraplegia 
might  be  mistaken  for  functional  rachialgiu.  Considering  the  frequency 
with  which  this  spinal  neurosis  is  associated  with  hysteria,  it  is  fortunate 
that  rachialgia  seldom  accompanies  hysterical  paraplegia.  Careful  exa- 
mination of  the  patient  would  probably  show  a  want  of  correspondence 
between  the  apparent  upper  limit  of  the  lesion  in  the  cord,  and  the  seat 
of  tenderness  and  pain  in  the  spinal  column. 

It  is  often  difficult  to  distinguish  cases  of  caries  of  the  vertebrsd  or  of 
meningeal  timiour  from  those  of  primary  transverse  myelitis,  or  of  any  other 
affection  of  the  interior  of  the  cord  limited  to  a  particular  segment. 
Myelitis  is  often  accompanied  by  painful  sensations  referred  to  various 
parts  of  the  body,  and  by  the  pecidiar  "  girdle-feeling  " — symptoms  which 
are  strictly  comparable  with  the  "  extrinsic "  symptoms  of  compression 
paraplegia,  and  which  do  not  always  differ  from  them  even  in  degree.  We  \ 
must  admit  that  in  some  cases  diagnosis  between  the  two  forms  of  disease  > 
(in  fact,  between  primary  and  secondary  myelitis)  is  impossible. 

Prognosis. — Most  forms  of  paraplegia  by  compression  end  in  the  death 
of  the  patients,  but  their  duration  is  very  variable. 

According  to  Leyden,  cancer  of  the  vertebrae  commonly  runs  a  course 
of  some  months,  sometimes  of  more  than  a  year.  Among  fifteen  cases  in 
Guy's  Hospital  the  writer  found  the  diu-ation,  from  the  earliest  symptoms 
itill  death,  was  three  months  in  six,  imder  a  year  in  eight,  and  fifteen  months 
-in  one  patient.* 

*  When  the  upper  cervical  vertebra  are  affected,  the  fHtiil  issue  is  sometimes  preceded  \ 
hj  deliriam  and  stupor,  for  which  no  explanation  can  be  found  in  the  aotopsy.— C.  H.  F. 
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Meningeal  tumours  are  described  by  Erb  aa  slowier  in  tb^qr 
Bome  cases  end  in  eight  or  ten  months,  others  in  from  two  to  fiTe 
others  last  longer  still,  even  to  a  period  of  tifteen  jeaju.  In  one  of  0r 
Fagge'g  two  cases  the  duration  of  the  dieeaae  was  sixteen  nuAtln^  and  ii 
the  other  two  years,  if  we  reckon  from  the  time  when  pain  in  the  hack  wm 
first  complained  of;  one  patient  died  of  pneumonia,  the  other  of  rani 
suppuration. 

The  only  kind  of  paraplegia  from  compression  in  which  reeoivj  uf 
power  over  the  limbs  appears  to  be  possible,  is  that  due  to  cariu  of  t^ 
apine.  Of  such  cases  many  do  well ;  among  &x  which  came  nnder  Erb'i 
observation  in  one  year^  only  one  ended  fatally,  the  remaining  fiv^  beof 
cured  or  greatly  relieved.  Charcot  refers  to  two  patients^  who  had  thai 
lower  limbs  completely  paralysed  for  eighteen  months  and  t»ti  fW* 
respectively,  and  who  nevertheless  recovered  perfectly.  A  faroisrtble  fildt 
alter  loss  of  power  for  seven  months  is  mentioned  below. 

One  might  well  have  doubted  whether  in  these  eases  of  cariei  of  tit 
vertebrj^e,  in  which  recovery  takes  place  from  compfeasion-panifitfgia,  ^ 
flammation  of  the  cord  itself  has  ever  occurred.  But  an  obaenratiQll  «f 
Michaud,  which  is  cited  by  Charcot,  shows  that  this  really  is  so. 


A  woman  who  had  regained  tho  ose  of  bcr  leg«  for  more  than  two  jwmn^  alttr  i 
from  comprei«ioii  paraplegia  with  cariv*,  died  of  hip-joint  diaesM.  Thm  cord,  at  Iki  W 
of  the  spinal  affection,  waa  foond  red  need  to  the  thickne«s  of  a  gooae-qodl,  itJ  Nctitaii 
area  being  not  more  than  one  third  of  that  of  a  heaklij  cord  in  the  same  r^&a.  ll«v 
of  firm  eoDsistence  aad  grej  in  colour;  in  other  words,  it  seemed  to  be  afitdi^  "vA 
sclerosis  in  an  advanced  stage.  The  microscope,  bcwever,  showed  that  a  «aiiigiM> 
nnmber  of  nerve-fibres  poaaessing  mednllary  sheaths  were  embedded  in  the  t&kk  i 
flbroui  materhil  which  gave  it  these  appearancea.  Only  one  of  tb«  gi«J  < 
and  this  displayed  bat  a  small  number  of  antDJnred  nerre-cells. 


TreaimtnL — The  most  important  means  of  treatment  in  cii^es  c  t  jsj 
plegia  from  angular  curvature  is  complete  rest  in  the  recumbeni  ^d,   * 
much  as  possible,  in  the  prone  position. 

When  this  is  impracticable,  or  when  it  has  been  continued  with  ^^ 
resulta,  and  the  patient  is  first  aUowed  to  sit  up»  a  valuable  sosiBi  4 
securing  rest  for  the  diseased  part  is  Sayre's  method  of  applying  a  pliit*^ 
of-Paris  bandage,  rolled  round  the  body  while  the  patient  ia  saaptnded  ir^^ 
the  head,  chin*  and  armpits  by  a  suitable  appaimtus. 

Cod-liver  oil  should  be  administered,  and  erery  effort  madt  by  fr«b  «•' 
and  abundant  food^  particularly  of  a  fatty  nature,  to  combat  tlie  1 
pit»o6S8.     The  use  of  iodide  of  potassium  in  very  largo  dooea  may  i 
be  followed  by  such  remarkable  recoTery  as  in  the  following 


In  1»90  the  writer  hud  under  his  mre  a  fonng  woman  of  twenty -t!mM»,  with 
motor  tind  seri>ory  parmpWgla  from  vertebral  cariet.     She  had  bt< 
dorsMl  cnrv^titrt*  i»tiice  chihthotidl,  with   tal>erculons  dii^t^se  f>f  um.  i  IstttTrt 

months  hud  hecn  coinfiI«telir  paral,vsfd  tip  to  the  wnift*  with  *  .plssalt 

lutdition.     After   the  t-uunple  of  some  Amerit-Mn  phyiician*.   1  jSAm  ^ 

potasainm  and  scnUum  were  preaeribed^  inrrfasin^  in  auintint  mu,*  ;>(^|>»riTv,»  .iulil  Wf> 
draehm  nas  tak^n  every  two  hours ;  mnch  tlistres*  from  imliam  waa  pnodncsd, 
dm^  was  stopped  erery  ten  or  fourteen  ditys  fur  a  f hi»rt  time  ;  hot  tb#  ftwa 
with  the  unpie>i9ttnt  treatment,  and  was  rewanled  by  6rtttiiii;  6r«t  sgiMstkp  aafl  las 
motloo  return  in  one  foot,  Continnance  of  the  i***lidtf  treatment  ended  !a  loth  fast  sa' 
ankles  recovering,  and  afcer  abont  two  months  seutatton  was  completely  rsKaiiH^t  anill^ 
was  able  to  move  her  legs  freely  in  beil. 

She  con  tinned  taking  iodide  of  potauinm  ia  tea- grain  doaea  cvtty  firor  lnovfi  ^Vk 
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awake,  and  after  three  months  walked  out  of  the  ward  with  complete  restoration  of  sen. 
■ation  and  moyement  in  her  limbit. 

It  is  probable  that  mercury  and  iodide  of  potassium  are  both  capable  of 
curing  paraplegia  which  is  due  to  syphilitic  gummata  pressing  on,  or 
growing  into,  the  cord ;  and  this  treatment  should  never  be  omitted  in  any 
case  of  paraplegia  from  pachymeningitis,  which  may  possibly  be  of  venereal 
(Mrigin. 

Charcot  was  convinced  of  the  value  of  the  actual  cautery.  This  ancient 
and  formerly  much-used  remedy  has  been  applied  in  two  ways, — ^by  searing 
the  skin  on  each  side  of  the  spine,  or  by  making  incisions  and  cauterising 
the  wounds.  After  witnessing  a  trial  of  each  the  present  writer  would  dis- 
suade from  both. 

Of  late  years  antiseptic  surgery  has  successfully  dealt  with  paraplegia 
from,  compression  by  the  products  of  vertebral  caries.  Many  cases  in  the 
hands  of  MacEwen  have  been  now  recorded  in  which  the  laminae  have 
been  exposed,  trephined,  or  resected,  and  the  caseous  material  cleared  out ; 
and  this  severe  operation  has  again  and  again  proved  successful. 

Mr  Horsley  published  a  remarkable  case  in  which  he  resected  the  spine 
in  a  patient  of  Sir  Wm.  Gowers,  who  had  diagnosed  the  existence  of  an 
intrarvertebral  tumour  pressing  on  the  cord.  The  tumour  was  found  and 
xemoved,  and  the  patient  was  not  only  relieved  from  excruciating  suf- 
fering, but  was  restored  to  power  of  locomotion  (*  Med.-Chir.  Trans./  1888). 
8o  brilliant  a  result  of  the  combination  of  the  skill  of  the  physician  in 
detecting  and  the  skill  of  the  surgeon  in  removing  an  organic  lesion  can 
scarcely  be  more  than  a  rare  event ;  but  even  one  such  case  encourages 
efforts  to  localise  and  define  a  lesion,  and  justifies  the  boldest  operations 
when  so  directed. 

Mtelitis. — ^Among  the  intrinsic  lesions  of  the  spinal  cord  which  cause 
paraplegia,  the  most  important  and  by  far  the  most  frequent  is  one  which 
is  now  believed  by  most  pathologists  to  be  inflammatory,  and  is  therefore 
termed  myelitis. 

AcuU  disuse  myelitis* — ^It  has  long  been  known  that  in  many  cases  of 
paraplegia  the  cord  is  found  after  death  to  be  more  or  less  extensively 
softened ;  and  from  the  time  of  Ollivier  the  opinion  has  been  maintained 
that  the  morbid  process  in  question  is  of  an  inflammatory  nature.  There 
are,  indeed,  obvious  objections  to  such  a  view.  It  involves  the  admission 
that  a  remarkable  contrast  exists  between  softening  of  the  cord  and  a 
similar  change  in  the  brain.  The  latter  (as  we  shall  hereafter  And)  is  most 
frequently  the  result  of  a  deficient  supply  of  arterial  blood  to  the  affected 
part  of  the  cerebral  substance ;  and  when  it  is  inflammatory  it  is  almost 
always  traceable  to  some  definite  local  irritation.  The  former,  on  the 
other  hand,  can  very  seldom  be  shown  to  be  secondary  to  interruption  of 
the  blood-supply,  and  its  chief  causes  are  supposed  to  be  functional  exhaus- 
tion or  exposure  to  cold.  A  more  serious  difficulty  is  that  the  histological 
appearances  correspond  only  partially  with  those  which  are  seen  in  inflamed 
^•Bues  generally,  and  that  even  the  naked-eye  changes  are  not  altogether 
snch  as  are  met  with  in  the  spinal  cords  of  animals  when  inflaini.iation  has 
lieen  artificially  set  up.  Leyden,  for  example,  induced  myelitis  in  dogs  by 
illjecting  solution  of  arsenic,  and  obtained  greenish  patches  of  purulent 
infiltration,  surrounded  by  vascular  zones ;   but,  in  human  pathology,  the 

•  Sifnont/M9.  —Acute  softening  of  the  cord — Red  and  yellow  softening—- Myelomalacia. 
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presence  of  suppuration  in  the  cord  is  quite  exceptionaL  On  these  aad 
other  grounds  Dr  BaBtian  regards  most  cases  called  acute  myelitis  not « 
strictly  inflammatory,  but  as  a  process  of  softening  secondary  to  thromboiii 
or  other  vascular  changes. 

The  late  Dr  Moxon,  in  his  Croonian  Lectures,  drew  attention  to  the 
scanty  vascular  supply  of  the  lower  part  of  the  cord  owing  to  the  few- 
ness, small  calibre,  rnd  prolonged  course  of  its  arteries,  and  to  its  not  ha?- 
ing,  like  the  brain,  an  internal  set  of  vessels  in  addition  to  those  of  ita 
pia  mater.  He  justly  argued  that  this  anatomical  condition  may  expliin 
some  of  the  peculiarities  of  anaemia,  thrombosis,  and  inflammation  u  they 
'  affect  the  spinal  cord. 

Anatomy, — ^The  colour  of  the  spinal  cord  when  softened  is  very  variable. 
Sometimes  its  tissue  is  pink  or  bright  red  from  vascular  injection;  some- 
times it  is  mottled  with  small  ecchymoses ;  or  it  may  be  so  saturated  with 
extravasated  blood  (hsemato-myelitis)  that  it  looks  like  pure  haemorrhac* 
("  spinal  apoplexy  "  if  there  be  such  a  thing).  Probably  all  these  appear- 
ances are  confined  to  an  early  stage  of  the  inflammatory  process ;  for  after- 
wards the  blood  undergoes  changes  which  give  to  the  affected  parts  a 
tawny  yellow  tint,  due  to  the  presence  of  haematoidin  crystals  and  of  fatty 
degeneration  in  the  form  of  '*  compound  granule  corpuscles."  If  no  hftfflo^ 
rhage  has  occurred,  the  softened  spot  as  a  rule  is  white  ;  *  or  in  rare  caaes 
of  a  greenish  tint. 

We  must  not  forget  that  one  part  of  the  spinal  cord  being  softer  than 
the  rest,  or  looking  diffluent,  may  result  from  bruising  with  the  bone  forceps 
diiring  the  autopsy,  even  though  made  by  a  practised  assistant.  The 
microscope  here  affords  valuable  assistance.  As  Dr  Frederick  Tajlor  re- 
marks, the  more  softened  the  cord,  the  more  difficult  it  is  to  get  satisfaetorj 
results  from  the  usual  hardening  processes,  and  it  is  therefore  generallj 
desirable  to  examine  some  portion  of  the  cord  imder  the  microscope  in  the 
fresh  condition  (*  AllbutVs  System,'  voL  vii,  pp.  8,  9).  In  most  cases  one 
has  only  to  spread  out  a  little  of  the  softened  tissue  between  a  slide  and  a 
cover-glass  in  order  to  find  numbers  of  opaque  mulberry-like  aggregations 
of  fatty  granules,  the  well-known  compoimd  granule  masses  or  *'  corpuscles 
of  Gluge."  These  structures,  when  present  in  large  numbers  in  one  part 
and  absent  in  others,  are  undoubted  evidence  of  local  lesion.  They  are 
fully  developed  at  an  early  period.  Thus  there  were  large  numbers  of 
them  in  the  spinal  cord  of  a  patient  who  was  under  the  care  of  Dr 
Frederick  Taylor  in  Guy's  Hospital  in  1873,  and  who  died  within  eleven 
days  from  the  commencement  of  his  symptoms,  and  not  more  than  four- 
teen days  after  the  occurrence  of  a  slight  injury  that  perhaps  set  up  the 
disease.  In  such  cases  they  are  not  generally  accompanied  by  an  obviou« 
infiltration  of  leucocytes,  or  by  the  presence  of  any  diffused  granular 
matter,  but  lie  embedded  among  nervous  elements. 

Granule  masses  are  not  infrequently  discovered  when  there  is  no  obtiou!* 
softening,  and  even  when  there  is  no  marked  change  of  colour,. or,  at  mo8t«^ 
only  a  pinkish-grey  tint,  with  some  blurring  of  the  pattern  on  a  cut  surface. 
In  a  fresh  frozen  section  the  blood-vessels  are  seen  to  be  distended,  their 
lymphatic  sheaths  full  of  leucocytes  and  lai^er  (?  endothelial)  ceUs,  and 

*  Is  white  softening  ever  observed  when  death  hai  occomd  at  a  vwry  early  stage? 
I  have  not  fonnd  any  instance  among  cases  which  have  proved  impidly  fatal  at  Chi/s 
Hospital,  although  Jaccoud  speaks  of  a  mySUtt  9uppur4t  ('  Les  'Pmrmpimm/  pw  54S).~ 
aiLF. 
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en  blood-discs  are  seen  extravasated.  In  many  cases  after  the  cord  has 
m  soaked  in  a  dilute  solution  of  chromic  acid  for  two  or  three  weeks  one 
1  see  at  a  glance  what  parts  are  diseased,  since  they  remain  colourless 
tead  of  turning  green.  A  microscopical  examination  of  thin  sections 
WB  that  the  nerve-fibres  have  their  axis-cylinders  greatly  swollen  and 
icose,  that  the  ganglion-cells  are  much  enlarged  and  granular,  or  perhaps 
uolated,  and  the  axon  thickened.  Subsequently  the  ganglion-cells  dis- 
bar, the  fibres  atrophy,  and  little  remains  but  Deiters'  corpuscles  and 
ige's  granule  masses. 

The  network  of  the  neuroglia  is  thickened,  while  its  cells  are  increased 
size  and  augmented  in  numbers,  and  sometimes  contain  more  than  one 
;leus.  More  or  less  infiltration  of  leucocytes  is  seen  in  the  interstices 
ween  the  nerve-fibres ;  but  actual  suppuration  is  very  rare,  and  probably 
always  secondary  to  septic  meningitis.  Such  appearances  seem  to  be 
kclusive  as  to  the  inflammatory  nature  of  the  process,  and  so  is  the 
«enoe  of  lymph  in  the  tissue  of  the  pia  mater  of  the  cord  or  in  the  sub- 
ichnoid  space,  where  it  is  sometimes  in  sufficient  quantity  to  be  visible 
the  naked  eye. 

Acute  myelitis  is  never  limited  to  the  anterior  or  posterior  cornua  of 
e  cord,  nor  to  any  one  of  its  columns.  It  is  a  diffuse  or  "  indiscriminate  " 
ocess,   not  what   the   German   pathologists   call   a   *'  system-lesion,"    or, 

we  may  say,  a  "  columnar "  disease.     It  may  begin  from  the  surface, 

sequence  to  meningitis  ('*  annular  "  myelitis),  or  it  may  occupy  the  grey 
atter  around  the  neural  canal  ("  central "  or  "  peri-ependymal "  myelitis) ; 

may  affect  the  entire  breadth  of  the  cord,  including  both  cornua  and 
)lumns  (**  transverse "  or  "  segmental "  myelitis) ;  it  may  be  "  dissemi- 
ited  "  in  minute  patches ;  or,  lastly,  it  may  rapidly  spread  over  large  por- 
bns  of  the  cord  as  a  progressive  ascending  myelitis. 

Course. — ^The  clinical  course  of  myelitis  is  not  always  that  of  an  acute 
iflunmation,  although  it  always  begins  as  one.  Sometimes,  indeed,  it 
}^  in  with  fever  and  ends  fataJly  in  a  few  days,  but  in  many  cases  it  is 
oattended  with  febrile  disturbance,  and  goes  on  for  months  before  it 
rminates,  either  in  the  death  of  the  patient  or  in  his  more  or  less  com- 
ete  recovery.  What  justifies  the  name  of  acute  softening  or  acute 
relitis  is  the  fact  that  its  onset  is  more  or  less  sudden  and  its  develop- 
mt  rapid,  so  that  the  paralysis  is  complete  within  a  week  or  two. 

Etiology. — ^According  to  Erb,  inflammation  of  the  cord  is  more  frequent 
tween  the  ages  of  ten  and  thirty  years  than  in  older  persons.  But 
enty-five  consecutive  cases  of  fatal  primary  diffused  myelitis  at  Guy's 
3tpital  were  pretty  uniformly  distributed  over  the  several  decennial 
^riods  from  ten  to  fifty,  and  three  of  them  occurred  in  patients  between 
Hy  and  sixty  years  old.  It  is  certainly  a  rare  disease  in  children  and  in 
d  people  above  sixty — as  would  be  supposed  from  the  nature  of  its  antc- 
^dents.  Most  of  the  above  cases  occurred  in  men,  the  proportion  being 
3  to  6.  This  may  also  depend  on  the  fact  that  men  are  more  exposed 
ban  women  to  its  probable  exciting  causes. 

Sometimes  myelitis  follows  as  the  result  of  exposure  to  cold,  particularly 
«  wet.  Many  instances  of  this  have  been  published,*  and  our  records 
it  Guy's  Hospital  supply  many  others. 

*  8«e,  for  examplp,  the  first  three  of  Dr  Bristowe's  cases  ('  Brit.  Med.  Jonm..'  1888,  ii, 
L  1860),  and  one  descrihed  by  Dr  Daffin  in  the  'Cliuical  Joanifti,'  where  the  cause 
li^Tfld  to  be  a  draught  of  cold  air  through  the  open  porthole  of  a  «h\p. 
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Thus,  in  1876,  ft  cuttom-hoase  officer  was  admitted  into  the  hotpitml  with  neftrlj  con. 
plete  parftplegia,  who  had  heen  well  until  eight  days  previously,  when  he  was  obliged  ts 
remain  for  twenty-four  hours  in  a  harj^e,  where  everything  was  soaking  wet.  On  the  my 
next  day  he  was  attacked  with  pains  in  the  joints,  which  he  believed  to  be  rbeomitie;  hii 
urine  beffan  to  run  away ;  and  two  days  later  his  feet  and  hands  and  back  felt  nnmb. 

Another  patient,  who  was  brought  in  on  January  29th,  1875,  had  on  the  18th  of  tkit 
month  got  wet  and  caught  cold.  Three  days  afterwards  he  passed  his  water  into  hii bed 
without  knowing  it,  and  his  legs  became  numb  and  powerless. 

Cases  of  acute  myelitis  liave  followed  sleeping  on  the  damp  ground 
or  in  snow,  and  prolonged  immersion  in  water,  as  when  a  person  narrowlj 
escapes  drowning.  Ditchers  and  other  men  who  work  up  to  their  kneei 
in  water,  and  women  who  have  tramped  through  rain  till  their  skirti 
are  soaked  through,  seem  particularly  liable  to  this  disease. 

Great  bodily  fatigue  also  seems  to  play  an  important  part  in  tlw 
aetiology  of  the  disease.  When  it  occurs  in  soldiers  on  active  service,  as  ii 
said  to  be  frequently  the  case,  it  has  been  ascribed  to  exhaustion  of  Um 
spinal  cord  from  forced  marches,  or  to  exposure  to  cold  and  wet,  or  to  both 
causes  combined.  The  following  case  in  point  was  recorded  by  Sir  William 
Gull  ('  Gu/s  Hosp.  Rep.,'  1856,  Case  10). 

A  young  man,  after  walking  twenty-eicbt  miles  to  seek  for  work,  passed  the  nigh  of 
July  8tb,  1855.  in  a  brick-field.  On  the  15th  he  walked  thirtv-two  miles ;  the  day  mi  w«t, 
and  he  allowed  his  clothes  to  dry  upon  him.  Next  day  he  felt  as  well  as  usual,  batintbs 
afternoon,  while  he  was  sauntering  in  a  garden,  his  legs  suddenly  gave  way  under  him,  ind 
he  fell  down.  He  was  admitted,  six  days  later,  completely  paraplegic.  He  was  h(>altbTiiui 
florid-looking;  hut  it  should  be  stated  that  he  had,  about  a  fortnight  previously,* been 
unable  to  pass  his  water  for  a  period  of  twelve  hours.    He  died  in  less  than  a  month. 

A  great  muscular  effort,  such  as  causes  a  pain  in  the  back,  has  been 
followed,  after  an  interval  of  a  day  or  two,  by  paraplegia.  An  instance  of 
this  has  already  been  cited  in  the  case  of  a  dock  labourer. 

Another  example  of  it  occurred  in  Quy'x  Hospital  in  1863:  a  railway  ]K)rter.  iged 
thirty -two,  was  pushing  a  carriage  with  his  back,  when  lie  suddenly  gave  a  jump  to  eicaps 
falliiivr  into  a  pit,  and  so  ricked  )iis  spine;  for  a  moment  he  felt  powerless,  but  wsstbleto 
resume  his  work,  and  worked  as  urtual  on  the  next  day.  On  the  day  after,  however,  be  wu 
walking  in  the  street,  when  he  suddenly  became  paralysed  and  fell  down. 

Both  these  cases  ended  fatally  in  about  six  weeks.  At  the  autopsy  no  injury  to  tbe 
bones  or  the  ligaments  could  he  discovered ;  but  in  the  dock  labourer  there  was  aoftenioi: 
of  the  cord  in  the  dorsal  region,  and  the  aifected  part  had  a  greenish  colour,  from  the  prr- 
sence  of  extravasated  blood.  The  microscopical  examination  revealed  no  further  proof  of 
inflammation ;  but  if  modern  methods  of  investigation  could  have  been  used,  we  migbtbivt 
been  more  successful. 

Acute  paraplegia  occasionally  appears  as  a  sequel  or  complication  of 
a  specific  fever.     Virchow  has  recorded  (*  Ges.  Abhandl.,'  p.  683)  aa  in- 
stance in  which  chronic  myelo-meningitis  came  on  a  few  months  after 
recovery  from  enteric  fever.     Westphal  examined  the  bodies  of  two  patienta, 
who  became  paraplegic  during  the  eruptive  stage  of  smallpox,  and  in  \>otK 
cases  he  found  disseminated  myelitis.     Myelitis  does  not  appear  to  fo^oft 
typhus  or  relapsing  fever,  and  is  unknown  as  a  sequel  of  scarlatina,  mea«^«*i 
pneuuionia,  or  acute  rheumatism.     In  tact,  syphilis  is  the  only  specific  f«^ 
of  which  acute  paraplegia  is  more  than  an  exceptional  sequel. 

That  acute  paraplegia  often  follows  syphilis  there  is  no  doubt;  the 
only  question  is  whether  it  is  always  due  to  myelitis. 

In  one  remarkable  case  of  acute  myelitis,  which,  ended  very  quicklj 
in  death,  Baumgarten  found  the  characteristic  bacilli  of  anthnx  in  ^^* 
hlood  as  well  as  in  the  spmal  cotd  (^  kx^Au  1,  ^^\\V..,'  \ftT^\,    The  ¥ur»pl«P« 
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Q  of  rabies  normal  in  rabbits  and  oocasionally  seen  in  man,  as  in  Dr 
itowe's  case  {supra,  p.  408),  is  probably  due  to  acute  myelitis. 
Either  pregnancy  or  the  puerperal  state  may  be  attended  with  paralysis 
;lie  lower  limbs.  A  woman  was  under  the  writer's  care  in  December, 
J,  suffering  from  complete  paraplegia,  probably  due  to  Inyelitis,  which 
)wed  severe  puerperal  convulsions  with  albuminuria;  she  slowly 
vered. 

rhere  is  some  reason  to  believe  that  sexual  excesses  have  a  share  in 
aetiology  of  diffused  myelitis,  although  it  is  very  difficult  to  say  how 
e  a  one.*  ^ 

None  of  these  "  causes  "  can  be  regarded  as  constant  or  pathogenic,  and    ' 
r  influence  is  at  most  predisposing.     Nor  has  the  attempt  to  discover  a 
rific  infective  cause  of  acute  myelitis  yet  been  successful.     Its  following  f 
e  specific  fevers,  and  particularly  syphilis,  septic  endocarditis,  and  other 
QB  of  pysemia,  suggests  this  hypothesis;    but  only  occasionally  have   ) 
fptococci  or  diplococci  been  found  after  death  (Buzzard  and  R.  Russell^ 
in.  Trans.,'  1898,  p.  185). 

Clinical  history, — The  symptoms  of  primary ^  acute,  diffused  myelitis 
first  those  of  paraplegia  as  above  described,  including  retention  of 
ae  and  other  pelvic  symptoms. 

Beside,  however,  causing  akinesia,  impairment  of  sensation,  dyssBS- 
*nm,  disorder  of  the  reflex  functions  of  the  cord,  and  the  like,  myelitis 
Dften  attended  with  another  set  of  symptoms,  namely,  painful  sensations 
eried  to  various  parts  of  the  body.  In  some  instances  the  seat  of  pain 
in  the  back ;  it  there  varies  greatly  in  intensity ;  it  may  either  be 
ifined  to  one  or  two  spinous  processes,  or  diffused  along  the  whole  length 
the  cord ;  there  may  be  extreme  tenderness  on  pressure,  or  this  may 
iltogether  absent.  The  symptom  of  pain  is  usually  referred  to  the 
Oil  meningitis  which  so  often  accompanies  acute  myelitis,  but  the 
lowing  cases  prove  that  this  is  not  always  the  case.  In  other  instances 
!  pain  is  referred  to  the  front  of  the  chest,  or  to  the  epigastrium,  or  to 
!  or  more  of  the  limbs. 

be  patient,  a  g^l  of  nineteen,  was  attending^  Gny^s  Hospital  for  pain  in  the  chest* 
I  she  one  day  fell  down  in  the  waiting-room,  strack  with  paraplegia.  Another,  a  man 
forty-nine,  had  complained  of  a  fixed  pain  in  the  left  hip  for  eight  waeks  before  any 
ite  sig^  of  spinal  mischief  showed  itself.  A  third,  a  man  aged  fifty-one,  snffered  at  / 
from  severe  burning  pains  in  the  soles  of  the  feet,  which  continued  night  and  day  for  ) 
^derable  time.  These  cases  all  terminated  fatally,  and  in  each  of  them  the  bones  and 
lentfl  and  meninges  were  found  to  be  healthy,  and  the  disease  to  be  limited  to  the  sub- 
e  of  the  cord  itself.— C.  H.  F. 

:k)metime8  pain  is  accompanied  by  a  sense  of  constriction,  as  if  a  cord 
^  tightly  bound  round  the  waist,  or  as  if  the  chest  were  fixed  in  a  vice, 
noticed  that  this  b3rmptom,  to  which  German  writers  give  the  special 
je  of  GUrtelgefiihl  (girdle-feel),  is  particularly  marked  in  cases  of  ex-  , 
Bic  paraplegia  due  to  compression  of  the  cord.  It  may  also  occur  in 
aary  myelitis,  but  the  majority  of  cases  are  unattended  with  either  pain 
rirdle-feeling. 

The  course  of  myelitis  differs  widely,  not  only  according  to  the  nature 
.  seat  of  the  morbid  change  in  the  cord,  but  also  in  individual  oases 

*  Km  who  have  been  indulging  their  passions  too  freely,  especially  if  they  are  weakly 
mrj  young,  often  experience  ))ains  in  the  back  and  limbs,  which  seem  to  be  due  to 
MHtieii  of  the  lower  spinal  centres,  and  it  is  possible  that  these  symptoms  may  in  some 

•  denote  the  first  step  of  myeUtlt. 
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wMoh  appear  to  resemble  one  another  closely.     The  disease  someti 
Bete  in  with  malaise  ajfld  fever,  and  even  with  rigors.      A   case  in  point  ] 
occurred  at  Guy's  Hospital  in  1872. 

A  man  aged  Af tjf-otie,  who  wat  mticU  exposed  to  weather,  oue  daj  Uegmn  to  ibtver,  and 
WHB  attacked  «ith  severe  paint  rnnning  down  tlie  back  of  tbe  thigh*  And  ealret,  andt^  \ 
itliides  of  the  arms.     He  remained  in  bed  Jor  fonr  days,  after  which  the  pftiot  laft  him,  i 
be  went  to  work  again.     Next  day  he  loiit  all  power  in  hU  limbs,  and  be  died  of  dyii 
about  eight  day»  afterwards* 

Paralysis  often  shows  itself  suddenly,  4\nd  this,  as  Erb  remArks,  ii 
almost  the  only  reason  for  calling  such  cases  "  acute  myelitis/'  since  they 
are  often  unattended  with  febrile  symptoms,  and  their  duration  may  be 
prolonged  over  a  period  of  many  months.  In  most  cases  of  acute  myclitia, 
however,  death  takes  place  in  a  few  days  or  two  or  three  weeks.  It  it 
comparatively  rare  for  the  disease  to  be  prolonged  in  a  chronic  form. 

Prognoni. — Many  patients  sufFerinor  from  acute  paraplegia  get  perfectly 
well,  but  whether  there  was  inHammation  of  the  cord  is  in  most  csiM 
uncertain.* 

An  observation  made  by  Michaud,  on  a  woman  who  died  from  canes 
of  the  hip  and  vertebrae,  shows  that,  in  spite  of  the  occurrence  of  wiell- 
marked  myelitis,  recovery  from  paraplegia  due  to  external  compresaioo 
may  take  placje,  though  the  affected  part  of  the  cord  retains  signs  of  i 
morbid  change.  This  c^ise  may  perhaps  be  taken  as  proving  the  postibiiity 
of  complete  subsidence,  with  return  of  normal  function,  of  those  local  md 
slight  forms  of  myelitis  which  we  may  suppose  to  be  present  in  partisi 
and  transitory  forms  of  spinal  paralysis.  This  conclusion  is  furthef  rap 
ported  by  the  fact  that  in  such  cases  recovery  is  often  incomplete:  mtt 
it  is  more  reasonable  to  suppose  that  an  organic  affection  of  the  c^rd  may 
lubside  than  that  a  merely  functional  disorder  should  be  pemianeot. 

The  prognosis  is  generally  unfavourable  when  there  is  complete  putr 
plegia  with  pelvic  symptoms ;  but  even  to  this  rule  there  are  some  remsri- 
able  exceptions.  Two  have  been  recorded  by  Wilks  in  his  *  Lectunsa  on 
Diseases  of  the  Nervous  System/ 


One  is  the  c«se  of  a  gouty  raao,  agt^d  tifty-two*  who  had  beea  toting  power  ovir  hb 
limbt  and  hia  bladder  for  a  fortnigbt,  ao  thai  on  admission  into  Guy's  Henpital  li#epi^ 
not  move  hU  legi»  and  had  partial  loss  of  feeling  up  to  tlte  nmbiliieui,  Reflei  moTCia«ati 
peraiated.  The  urine,  which  was  amtnoniacal,  had  to  be  drawn  off  twice  ilaiW.  Afunrai^ 
be  bod  a  feeling  of  tightness  round  the  lower  part  of  the  ehe$t  and  the  abdimivfu  aad  W 
experienced  numbness  passing  down  the  anus  into  the  fingers.  He  gradually  got  v«fti: 
and  about  a  fortnight  after  his  admission  he  berame  feverish,  witb  a  quick  polae,and 
tongue,  rigors,  and  hiceough  j  a  bedsore  was  formings  and  the  nrine  rsQ  away  from  bin; 
moreover  his  mind  became  clouded.  Dr  Wilks  tliougbt  that  be  waa  stiSenng  trvm  sop* 
pur&tive  nephritis,  and  bad  not  many  boars  to  live.  For  some  days  he  rfnti<iw4  h  a 
precarious  state,  and  then  his  symptonis  abated.  He  began  to  regain  some  dtgnw  ttf  pow 
in  his  legs,  and  from  this  time  be  made  a  rapid  recovery ;  he  sat  up  in  bed,  be  cvaaol  la 
reqniro  the  catheter,  he  got  into  a  chair,  he  asked  for  crutchea,  he  walked  about  tJi«  vvd, 
and  finally  he  left  the  hospital :  this  was  exactly  two  months  after  bis  »ilmis«on,  and  ib 
weeks  from  tbe  time  wbi^n  his  paralysis  became  complete.  Thta  paltent  showed  bioMtf 
several  weeks  later,  still  quite  vvelU 

The  other  case  is  that  of  a  woman  of  middle  a(;e,  wbo  came  in  suffering  frtMSi  al^Mi 
complete  paraplegia,  whicb  had  begun  a  few  days  before.    It  was  accomp«&t«d  by  ptin  asA 

*^  Eichhortt  and  Naunyn  found  in  eiperiments  upon  yoiiag 
cut  through  the  spinal  cord  in  the  lower  dorsal  region  the  letlOB 
repaired ;  a  few  nerve. fibres  witb  double  contour  were  developed  t^ft  l)l# 
filled  op  the  gap,  and  motor  power  and  sensation  were  to  some  extent      _ 
4-esalts,  however,  have  not  been  confimiod  by  the  more  recent  investigmlioQi'ol 
(■'rtiuberg,  and  it  is  certain  that  in  man  tbe  cord  has  no  inch  powers  of  repair^ 
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■aweUiog  of  the  joints,  with  some  febrile  disturbance.     She  compUined  of  great  pain  in  [ 
the  limbs,  twitching  of  the  muscles,  and  of  a  sense  of  constriction  round  the  waist.    The  y 
orine  was  ammoniacal,  and  the  sphincter  ani  was  paralysed;  a  bedsore  formed,  which 
-ended  in  a  deep]slongh.    Tet  after  three  weeks  she  began  to  recover,  and  at  the  end  of  five 
months  she  was  discharged  perfectly  well. 

The  following  oase  of  apparently  acute  anterior  myelitis  also  ended  in 
recovery. 

The  writer  saw  in  January,  1888,  with  Dr  Cock,  of  Peckham,  a  boy  thirteen  years  old, 
who  a  week  before  had  been  nnable  to  pass  his  water.  It  was  drawn  off,  and  there  had 
been  more  or  less  incontinence  since.  Three  or  four  days  before,  his  legs  began  to  feel 
weak ;  and  when  seen  he  was  almost  completely  paralysed  below  ijie  waist,  with  sensation 
nnim  paired,  the  knee-jerk  abolished,  and  the  plantar  and  cremasteric  reflex  almost  absent. 
fie  had  scarcely  any  power  to  expel  either  urine  or  feces.  There  were  no  convulsions, 
and  nwther  stiffness  nor  pain  of  any  kind.  Sensation  was  apparently  normal,  so  that  it 
was  difficult  to  fix  the  upper  limit  of  paralysis.  The  next  day  priapism  came  on  and  bullsB 
appeared  on  the  paralysed  legs.  The  temperature  remained  normal  or  subnormal.  There 
was  no  tenderness  along  the  spine  either  to  pressure  or  to  contact  with  a  warm  sponge. 
The  paralysed  muscles  reacted  to  faradism  as  well  as  to  interrupted  galvanism.  In  a  week 
from  the  onset  of  the  attack  there  was  some  return  of  power  in  the  leg^.  The  pelvic 
symptoms  gradually  disappeared,  and  he  at  last  recovered  perfectly  after  about  two 
months'  illness. 

Diagnosis. — The  decision  that  myelitis  is  the  cause  of  partial  or  com- 
plete paraplegia  is  generally  effected  by  a  process  of  exclusion. 

For  practical  purposes  we  must  first  exclude  mere  shamming,  functional 
and  hysterical  paraplegia,  and  alcoholic  paraplegia  due  to  symmetrical 
peripheral  neuritis  (p.  595).  The  presence  of  "  pelvic  sjrmptoms  "  (p.  612) 
will  generally  suffice  for  this.  Next  we  must  exclude  "  extrinsic  "  cases  due 
to  compression  of  the  cord,  and  chronic  and  spastic  cases  of  slow  develop- 
ment. 

Lastly,  we  have  to  decide  which  intrinsic  disease  of  the  cord  is  most 
Ekely  to  be  the  cause  of  the  paralysis.  Myelitis  is  at  once  the  most 
frequent  of  these  affections,  and  the  most  varied  in  its  symptoms  and 
course. 

The  occurrence  of  paraplegia  in  a  person  known  to  be  suffering  from 
phthisis  or  any  other  tuberculous  disease  would  lead  one  to  suspect  caries 
of  the  vertebra  producing  compression  of  the  cord  without  deformity.  It 
is  impossible  to  distinguish  the  paralysis  caused  by  a  tumour  within  the 
cord  from  more  common  cases  due  to  circumscribed  transverse  myelitis, 
but  the  latter  is  the  more  likely.  Severe  and  long-continued  pain  would 
probably  lead  one  to  suppose  that  the  lesion  was  in  the  hones  or  in  the 
membranes;  but,  as  we  have  seen,  acute  myelitis  sometimes  causes  pain. 
In  two  of  the  cases  of  paraplegia  on  which  this  chapter  is  founded 
hctmorrhage  was,  in  fact,  correctly  diagnosed  in  spite  of  its  extreme  rarity, 
chiefly  from  the  suddenness  of  onset  of  the  symptoms.  As  regards  syphU 
lit,  its  recognition  as  the  cause  of  paraplegia  must  be  based  upon  the 
finical  history  and  upon  the  presence  of  other  syphilitic  lesions  rather 
than  upon  any  peculiarities  in  the  spinal  symptoms  themselves ;  and  no 
doubt  there  are  many  instances  of  syphilitic  paraplegia  in  which  one  can 
tmly  guess  their  real  nature.  When  there  is  evidence  of  syphilis  mercurial 
treatment  is  sometimes  followed  by  recovery. 

There  is  one  positive  indication  of  myelitis  that  must  always  be  care- 
fully sought,  namely,  gradual  creeping  up  of  the  paralysis  and  anaesthesia 
from  the  thighs  to  the  groins,  and  from  thence  to  the  abdomen ;  it 
warrants  a  confident  diagnosis  of  diffuse  ascending  myelitis.  Its  early 
stage  is  probably  indistinguishable  from  Landry's  paralysis  {infra,  p.  637) ; 
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but  after  a  time  the  absence  of  pelvic  symptoms,  and  ihe  other  negalitir 
characters,  would  differentiate  the  latter. 

The  diagnosis  between  myelitis  and  other  Lesions  which  may  cause  acute 
paraplegia  will  be  further  referred  to  under  their  sereral  beada. 

Treatment. — The  question  remains,  whether  we  can  by  medical  tI«a^ 
ment  influence  the  course  of  myelitis  so  as  to  increase  the  proportion  of 
cases  in  which  recovery  occurs;  and  here  we  have  little  positive  knowledge 
to  guide  U8.  Of  late  years  it  has  not  been  the  practice  in  England 
adopt  active  measures  for  the  acute  form  of  myelitis.  The  modem 
plan  seems  to  be  to  use  leeches  or  cupping-glasses  freely,  to  apply 
of  ice  along  the  spine,  to  rub  in  blue  ointment,  or  to  give  calomel  internally, 
— in  fact,  to  carry  out  the  "  antiphlogiBtic  *'  treatment  very  much  u 
English  physicians  used  to  employ  it  tifty  years  ago,  Erb  recommeudt 
blistering  the  back,  and  even  the  actual  cautery,  in  spite  of  the  risk  i»f 
setting  up  bedsores,  which  he  fully  recognises. 

It  is  of  great  im[X)rtance  for  the  patient  from  the  first  to  be  pUoed 
upon  a  water-bed.  He  should  not  be  allowed  to  lie  constantly  on  bis  back, 
but  should  be  shifted  from  time  to  time*  It  is  sometimes  dangerous  to 
allow  him  to  sit  up.  Some  years  ago  a  man,  who  had  recently  bees  tdr 
niitted  into  Guy's  Hospital  with  symptoms  of  acute  myelitis  limited  to 
the  lower  part  of  the  cord,  was  taken  out  to  have  his  bed  made  ;  when  pul 
back  he  seemed  much  exhausted,  and  soon  afterwards  he  died. 

The  utmost  care  must  be  taken  to  prevent  the  formation  of  htdnrfrn. 
The  sacral  region  must  be  kept  dry  and  clean.  The  back,  hips*  and  ImiI- 
tocks  should  be  sponged  with  brandy  or  with  lead  lotion,  to  »«  to  hardm 
the  skin.  Or  if  a  spot  is  already  reddened,  a  large  piece  of  felt  pliwtef  may 
be  applied,  having  a  hole  in  the  centre.  When  an  ulcer  has  formisd,  Bam- 
mond,  of  New  York,  speaks  in  the  highest  terms  of  Golding  Bird  s  pUft  d 
placing  a  thin  plate  of  silver  over  it,  of  exactly  the  same  si£e  as  the  «6re; 
a  wire  six  or  eight  inches  long  is  carried  from  this  plate  to  another  muk 
of  zinc,  which  is  laid  on  some  part  of  the  skin  above,  but  sepamtcd  from  it 
by  a  piece  of  wash-leather  soaked  in  vinegar  (*  GuyV  Hosp.  Hep/  for  l!^*<5, 
3rd  series,  voL  xxi,  p.  341).  Galvanic  action  is  set  up  ;  and  HamiaoisH 
states  that  he  has  *'  frequently  seen  bedsores  three  or  four  ioche*  ^n 
diameter,  and  half  an  inch  deep,  heal  entirely  in  forty-eight  hours."  Sii 
Spenoer  Wells  is  said  to  ln*ve  obtained  no  less  striking  results. 

Retention  of  urine  must  be  relieved.  A  soft  catheter  should  be  uti^l 
ft8  soon  as  interference  is*  necessary,  but  not  before,  and  care  ra««t  ^ 
taken  to  depress  the  free  end  of  the  instrument  between  the  ihighi.  w 
as  to  draw  off  the  whole  of  the  urine  ;  for  if  any  should  be  left  it  wrll 
quickly  decompose.  The  reason  of  this  untoward  event,  however*  i«.  thw» 
is  only  too  good  reason  to  believe,  the  conveyance  of  bacteria  from  ia 
imperfectly  cleansed  catheter  to  the  urine  in  the  bladder.  Uulesi  x\i^ 
instruDient  is  as  scrupulously  clean  as  a  surgeon^s  fingers  it  is  one  of  thi 
most  dangerous  to  life. 

When  a  patient  has  unfortunately,  by  this  or  other  tneani^  alrrxdf 
contracted  cystitis  with  ammoniacal  urine,  the*  decomposition  niajr  '•• 
checked  and  the  cystitis  controlled  by  the  ndministmtion  of  salieyUlii* 
or  of  some  other  antiseptic  medicdne,  by  the  mouth.  This  practice  Motf 
to  have  been  first  proposed  by  Fiirbringer.  We  have  seen  excellent  rerolli 
since  Dr  Pavy  introduced  it  at  Guy^s  HospitaL  From  half  a  dfidiffl  t» 
a  drachm  must  be  taken  in  the  course  of  the  twenty-four  hours;  il  olt<o 
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Testores  the  urine  from  an  offensive  alkaline  condition  to  one  of  normal 
acidity  and  odour.  Or  benzoate  of  soda  or  ammonia  may  be  used,  in  ten- 
or fifteen-grain  dosee  three  times  a  day.  When  much  pus  is  discharged 
the  bladder  should  be  regularly  washed  out  with  a  weak  antiseptic  solu- 
tion.    One  of  the  best  is  Sir  Hemy  Thompson's  borax  lotion. 

Next  to  the  applications  of  cold,  of  heat,  or  of  counter-irritants  to  the 
-spine,  yarious  drugs  are  generally  regarded  as  of  value  in  acute  paraplegia. 
One  of  these  is  ergot ;  Hammond  relates  a  case  of  what  he  calls  ''  conges- 
tion  of  the  cord,"  in  which  it  seemed  to  be  of  service.  The  patient  had 
become  affected  with  partial  paraplegia,  and  afterwards  with  paralysis  . 
of  the  bladder,  ''  from  exposure  to  cold  and  damp."  He  had  a  constant  I 
dull  pain  in  the  loins,  and  occasional  starting  of  the  legs  while  in  bed. 
Under  treatment  by  the  extract  of  ergot  he  recovered  in  a  month.  He  had 
a  relapse  a  few  weeks  later,  but  recovered  in  ten  days  under  the  same 
treatment.  The  writer  at  one  time  had  a  few  cases  of  apparent  benefit 
from  the  administration  of  ergot,  but  more  frequently  has  found  it  to  be 
quite  useless.  The  tincture  of  helladonna  in  fifteen-minim  doses  has  often 
been  given  in  cases  of  paraplegia ;  and  many  writers  recommend  full  doses 
•of  iodide  of  potassium,  not  only  when  there  is  probability  of  syphilis,  but  in 
other  forms  of  paraplegia.  Strychnia  is  of  doubtful  value  in  chronic 
myelitis,  and  is  certainly  harmful  in  the  acute  stage. 

Galvanism  should  not  be  employed  early  in  cases  of  myelitis,  but  it 
is  probably  useful  and  certainly  harmless  after  the  paraplegia  has  lasted 
for  several  weeks  and  acute  symptoms  have  subsided.  The  electrodes 
should  be  large  sponges  placed  at  a  considerable  distance  apart,  one  upon 
the  neck,  the  other  over  the  lumbar  vertebr»;  they  should  be  moved 
slowly  up  and  down.  When  there  is  reason  to  believe  that  the  disease 
is  limited  to  a  segment  of  the  cord,  one  pole  may  be  placed  on  the 
affected  spot,  the  other  over  the  front  of  the  chest  or  of  the  abdomen. 
Faradisation  of  the  paralysed  muscles  may  be  useful  if  they  are  flabby 
■or  wasted. 

On  the  Continent  certain  spas  are  reputed  to  be  efficacious  in  the 
treatment  of  chronic  paraplegia,  with  what  justice  it  is  hard  to  say.  Erb 
says  that  hot  baths  are  apt  to  be  injurious,  except  at  advanced  periods 
of  such  cases.  -Among  the  places  most  frequently  visited  by  patients  i 
suffering  from  paralysis  are  Schlangenbad,  Ragatz,  Pfeffers,  Gastein,  Wies- 
baden, TepHtz. 

Hamorrhage  into  the  curd  ("  Hcematomyelia  "). — ^As  a  primary  cause  of 
paraplegia  this  is  so  rare,  that  Hayem*  endeavoured  to  show  that  in  all 
the  supposed  cases  which  have  been  recorded  since  those  of  Ollivier 
and  Cruveilhier  there  was  antecedent  softening,  the  result  of  myelitis. 
This  view  would  dissociate  it  altogether  from  the  common  cerebral  hsemor- 
rhage  of  old  age ;  but  there  certainly  seem  to  be  a  few  instances  in  which 
-extravasations  of  blood  into  the  spinal  cord  are  strictly  comparable  with 
those  into  the  brain.     The  following  case  is  Jaccoud's. 

A  woman,  aged  tixty-two,  was  brought  into  the  hospital  with  complete  paraplegia, 
which  had  toddenly  appeared  fonr  days  before.  The  diagnosis  was  given  that  there  was 
luemorrhage  into  the  lambar  enlargement  of  the  cord.     Six  days  afterwards  she  was  foand 

*  His  monograph,  'Des  h^morragies  intra- rachidiennes/  1872,  contains  a  collection  of 
thirty-two  cases  with  copious  references.  Goltdammer  finds  about  thirty  cases  recorded  of 
Hon- traumatic  hsmatomyelin,  most  of  them  hemorrhagic  myelitis  (*  Virchow's  Archiv,'  Ixvi). 
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dcftd  in  her  bed.  The  uutopsy  thowed  that  the  grej  matter  of  the  cord«  tip  to  lh«  blglMft 
roots  of  the  lumbar  plexus,  was  occupied  by  a  clot  which  iras  beginQia^  to  nodergo  dm- 
tegmtiou.  The  eauAe  of  death  was  an  iiumenae  effuaion  of  blood  Into  the  left  latanl 
f  entricle,  the  crus  cerebri,  the  pons,  aud  the  bulb. 

Hfemorrhage  seems  to  be  less  rare  in  the  central  grey  subetanee  than 
in  the  columns  of  the  ■  cord.  It  is  met  with  more  often  in  men  than  m 
women,  and  between  the  ages  of  fifteen  and  thirty-five  than  at  a  later  iige. 
A  striking  instance  is  recorded  by  Goltdammer  ('  Virohow'g  Archir/  1876)l 

A  girl,  between  fifteea  and  sixteen  years  of  age«  was  one  day  about  noou  ^:  tij 

on  a  chair,  when  she  suddenly  felt  n  severe  stabbitig  pain  in  the  back  betwret  r^ 

bUdeef  which  compelled  her  to  cry  ont.     The  pain  quickly  passed  into  the  r 
then  into  the  left  arm  and  the  cheat;  at  the  pit  of  the  stomach  it  extended  r< 
like  a  girdle,     l^hc  fell  from  her  scat«  and  ut  once  noticed  that  »he  could   ;. 
right  leg  J  half  an  hour  later  her  left  leg  also  was  paralysed;  within  two  honm  the  «rBa 
taken  into  the  hospital,  and  was  found  to  be  perfectly  paraplegic,  with  aaii.'pth«:«u  up  £o 
the  nipples,  and  losa  of  power  over  the  bladder.     Reflex  moveinenta  could  b**  -  '>»e 

lower  limbs*   The  case  whs  diagnosed  as  one  of  haemorrhage  into  the  cord  beb-  il 

enlargeuient.  She  li?ed  almost  exactly  a  year.  At  the  autopsy  there  was  fuuud  a  firm 
cicatricial  ma$8  In  the  grey  and  white  aabataiice  of  the  upper  part  of  the  dorsal  regioa  of 
the  oord;  the  nervous  structure  was  completely  destroyed;  hs&matoidia  crjsuls  a»4 
l^&ular  pigment  were  so  abundant  aa  to  give  a  reddish -brown  colour, 

A  few  years  ago  a  healthy  labourer  was  admitted  into  Guy's  Hospital  nTi.l#.r  tK^  «r;i.^r'i 
care,  who  after  a  sudden  and  severe  effort  felt  his  le^a  give  way  undt  ««# 

completely  paraplegic  within  an  hour  or  two.     There  was  no  pain,  no  r^i^  ^» 

and  he  slowly  aud  steadily  recovered.   The  suddenneae  of  theattaek,  the  com^ 
and  the  complete  recovery  seemed  to  point  to  hemorrhage  in  tlie  cord  or  xU  u 

Heemorrhage  into  the  cord,  though  often  fatal,  may  be  oompletcly 
repaired  by  absorption  of  the  clot.  A  remarkable  cme  in  a  youn^  lonu 
which,  after  severe  symptoms  terminated  favouiablr,  is  recordtnl  by  Rati 
(▼oL  ii,  p.  154). 

It  is  doubtful  whether  any  special  treatment  is  of  aervice. 

Tumour  within  the  cord,— With  glioma  and  sarcoma  we  may  inciu«W 
under  this  head  syphilitic  gumma  and  tubercle  of  the  cord.  Evtu  thm 
the  group  is  a  very  small  one. 

A  gumma  very  rarely  begins  in  the  cord  itself :  it  is  far  more  frequeni^ 
(or  rather,  less  rare)  in  the  meninges. 

Tubercle  in  the  cord  forms  a  rounded  or  elongated  mass,  which 
reaches  any  considerable  size.     Two  cases  were  observed  in  Guys  EcN&pib 
in  the  year  1870  ;   in  one  the  tubercle  was  no  larger  than  a  pea,  ia 
other  as  large  as  a  small  cherry.*     The  main  substance  is  firm  and  ci^eoil 
its  centre  may  be  softened  into  a  creamy  liquid  ;  its  periphery  is  sometimiF 
grey  ;  it  is  surrounded  by  a  soft,  vascular,  pinkish  zone,  so  that  it  raadilt 
slips  from  its  bed  when  it  has  been  cut  across. t     In  some  cases  tbert  il 
extensive  pulmonary  phthisis ;  in  others  the  peritoneum  or  that  mt^*'^^'^^ 
glands  are  tuberculous. 

If  not  tubercle,  a  growth  in  the  cord  is  probably  a  glioma,  for  an  tiisT»- 
chordal  sarcoma  is  extremely  rare  ;  one  that  was  found  in  the  body  «l  i 

*  It  la  worthy  of  note  that  in  one  of  them  no  sign  of  the  Icaion  waa  TitShW  on  Hf 
snrface  of  the  pia  mat^r.  I  made  a  series  of  sections  nt  the  usual  diataacwi  frov  «■• 
another,  and  missed  it  altogether.  It  was  afterwards  found  by  Dr  Reginald  Stoek0^«ta 
cuttinir  across  the  cord  in  fresh  places.— C.  H.  F. 

t  Leyden  tays  that  tubercles  more  oft«n  occur  tu  the  upper  than  in  the  lowarwitf 
the  c^rd.  But  of  three  cases  of  which  I  have  notes  ttiere  nri*  two  In  wht^^  IWIobW 
region  was  the  teat  of  the  diaease,  while  in  the  third  it  was  in  the  loai^r  «lnr«al  t*fiaa 
Two  of  the  patient*  were  women,  aged  twenty-eight  and  fifty-eight;  onf  waa  a  maa  a«*4 
Ihirty-six.     I>r  Frederick  Taylor  has  told  me  ot  a  case  that  he  aaw  in  a  dilbl.— C,  8.  f. 
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woman  aged  twenty-six,  at  Guy's  Hospital  in  1860,  was  an  oval  soft  ,' 
mass  made  up  of  spindle-cell  tissue.  A  glioma  may  undergo  softening  \ 
(myxo-glioma).  This  is  no  doubt  the  origin  of  some  of  the  remarkable  \ 
cysts  which  are  occasionally  discovered  as  an  elongated  cavity  in  the  cord  ' 
(^ringomyelia). 

The  symptoms  produced  by  tumours  of  the  cord  vary  widely  in  different 
cases.  As  a  rule  paraplegia  is  present,  and  differs  in  no  respect  from 
that  dependent  on  any  other  cause.  But  sometimes  the  paralysis  is  of  a 
more  limited  kind.  In  a  case  under  the  writer's  care  in  Stephen  Ward 
(Nov.,  1878)  the  tumour  (a  glioma)  occupied  the  cervical  region  of  the  cord 
and  caused  acute  haemorrhagic  myelitis  around  it.  The  symptoms  were 
paraplegia  and  cystitis  with  paresis  of  the  right  arm,  and  the  temperature 
rose  to  108*5°  F.  shortly  before  death.  Theodor  Simon  has  recorded 
several  remarkable  cases  in  which  there  would  appear  to  have  been  a 
complete  absence  of  all  symptoms  (*  Arch.  f.  Psych.,'  1874). 

Tumours  of  the  meninges  producing  paraplegia  by  compression  of  the 
cord  are  not  quite  so  rare  as  growths  in  the  cord  itself. 

Syringomyelia, — ^There  is  a  condition  in  which  the  central  canal  of 
the  spinal  cord  remains  of  the  large  size  it  is  in  the  foetus  during  the 
e  whole  of  adult  life.  This  arrest  of  develojMnent  is  known  as  Hydromyelus. 
Probably  some  cases  are  not  congenital,  but  have  their  origin  during  adult 
life  in  a  "  dropsy  "  and  dilatation  of  the  central  canal.  Such  a  case  was 
described  and  figured  by  Gull  in  1862  ('  Guy's  Hosp.  Rep.,'  3rd  series, 
vol.  iii,  p.  250)  as  "  chronic  cervical  hydromyelus  comparable  to  a  chronic 
hydrocephalus.''  The  canal  in  this  case  and  in  others  was  lined  by  its 
characteristic  columnar  epithelium,  and  much  of  the  central  grey  matter 
was  atrophied  around  it. 

Hydromyelus  seldom  produces  any  spinal  symptoms  during  life.  In 
children  suffering  from  spina  bifida  it  is  not  uncommon.  We  now  confine 
the  term  hydromyelus  to  dilatation  of  the  central  canal,  and  apply  to  cavi- 
ties of  other  origin,  mostly  posterior  to  the  canal,  the  name  syringomyelus, 
originally  invented  by  Ollivier,  though  not  with  the  object  of  conveying 
tU!s  distinction. 

In  such  cases  a  cavity  is  found  in  the  cord,  usually  posterior  to  the 
central  canal,  which  is  intact,  and  often  situated  in  the  median  line  so  as 
to  be  naturally  regarded  as  due  to  persistence  of  the  primary  neural 
cleft  which  remains  as  the  posterior  median  fissure  of  the  cord.  In  other 
cases  syringomyelia  is  certainly  not  a  congenital  malformation,  but  a 
morbid  product  formed  in  adult  life,  and  sometimes  the  result  of  cystic  de- 
generation of  a  glioma.  Even  when  no  gliomatous  tissue  can  be  demon- 
strated in  the  wall  of  the  cyst,  syringomyelia  is  found  associated  with 
multiple  gliomata  of  the  cord,  as  in  a  case  under  the  writer's  care  in  1890. 
Dr  Frederick  Taylor  showed  a  beautiful  specimen  in  which  no  clear  indicar 
tions  of  the  presence  of  a  new  growth  could  be  made  out,  and  collected  ten 
other  cases.* 

The  first  case  in  which  atrophic  paralysis  of  the  arms  was  observed 
in  connection  with  a  cavity  in  the  cord  was  recorded  by  Gull  in  1862, 

*  See  biB  two  papen  in  the  '  Pathological  TrauAactions '  (vols,  xxix,  p.  21,  and  xxxv, 
p.  36).  AUo  Dr  Bollard's  case  of  glioma  with  svringomyelia  in  the '  Rei)om  of  tho  Boston 
City  HocpiUl/  18d9,  p.  197. 
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although  tkis  was  one  of  hydromjelus  rather  than  what  we  now 

as  BTringomjelia. 

The  patient,  a  jonmeymnn  tailor  aged  forty-foar^  had  snCPered  for  thirteen 
from  loftB  of  power  in  tlie  little  and  ring  fingers  of  the  ri^ht  h&nd,  &Qd  for  a 
irom  a  similar  alTection  of  the  corresponding  fingeri  or  the  left  hand.  The  - 
hands  had  undergotie  extreme  wasting.  He  cuaght  typhoa  in  tba  bospiUt^.  uuu  uicd  < 
that  diieaite.  lu  the  cervical  and  upper  dorsal  regions  of  the  cord  the  pl»ce  of  the  ftvy 
matter  was  taken  by  a  hirge  q^tiudrikteral  cavitj  which  waa  inppoted  to  be*  &  dilated  f«rt 
of  the  central  citnal* 

Cases  were  soon  afterwards  recorded   by  Soiiiippel^    Hallo jjtjau,   Wi 
phal,  Th.  SimoUj  and  many  others. 

The  syiDptoms  of  sjringomyelua  are  eometimea  very  slight  or 
so  that  the  condition  is  accidentally  discovered  after  denth  ;  hut 
well  marked  they  allow  of  a  probable  diagnouis.  The  moat  chiLmcteristic 
of  these  symptomfi  is  a  dissociation  of  the  sense  of  touch  from  that  <4 
pain,  analgesia  without  anaesthesia.  Along  with  ordinary  tactile  ieaiia- 
tions  the  muscoilar  sense  is  preserved,  and,  along  with  the  sense  of  pai| 
that  of  temperature  is  lost.  Numbness,  formication,  delayed  senaatioxi^  i 
other  forms  of  parfeBthesia  may  sometimes  be  observed. 

The  horizontal  distribution  of  the  lesion  is  "  central,*'  i.  e,  in  the  deep 
part  of  the  cord,  the  grey  matter  around  the  central  canal  and  the  pofr 
tenor  comua,  while  the  posterior  root  zones  are  unaffected.     This  localtia* 
tion  agrees  with  the  results  of  histological  inquiry,  and  of  experimentu  *m* 
the  lower  animals  as  to  the  aflferent  paths  in  the  cord.     The  8%'i  «t 

infrequent  in  these  cases,  of  muscular  atrophy  with  loss  of  pow»  ;  ^ 

an  extension  of  the  cavity  so  as  to  involve  in  pressure  or  in  degenermtiuo 
the  anterior  cornua. 

The  vertical  or  longitudinal  distribution  of  syriogomyelus  is  uauaIIt 
in  the  cervical  region.  Hence  the  upper  limbs  are  commonly  affected 
muscular  atrophy  and  paresis,  particularly  the  shoulder  and  the  hand 
The  hands  are  often  found  in  the  clawed  condition  caused  by  paraJyin*  < 
the  ulnar  nerve.  The  muscles  of  the  trunk  sometimes  share  in  the  wailing, 
and,  usually  after  the  aniis  have  been  affected,  the  lower  extreunties  al«>. 

More  frequently,  however,  the  chronic  lesion  in  the  upper  region  of  tb< 
cord  causes  a  secondary  descending  sclerosis  of  the  crossed  pyramidal  txact 
in  the  lateral  columns,  and  consequent  spastic  symptoms  in  the  legs. 

There  are  seldom  any  pelvic  symptoms,  and  in  most  cajsea  n«  cereh 
symptoms  either;  but  some  writers  have  met  with  eclampsia,  and  allifrt 
with  limitation  of  the  field  of  vision  or  want  of  percept  Ion  ul  certain 
colours.  Much  more  constantly  observed  are  certain  trophic  lesions, 
and  painless  sores  on  the  fingers  or  the  feet,  f pigmentation  of  tht  -«-- 
and  chronic  affections  of  the  joints.  A  monograph  on  the  subject  bf 
Schl^i^r  has  been  translated  by  the  New  Sydenham  Society  •  the  tropbie 
arthroses  have  also  been  described  by  Mr  Targett  in  his  Erasmus  WiUin 
Lectures  before  the  Royal  College  of  Stirgeons  in  1895.  There  is  a  sped* 
men  of  a  joint  in  syringomyelia  in  the  museum  of  the  College,  and  another 
in  the  Guy's  Hospital  Museum,  which  occurred,  but  was  not  recogalsed,  ii 
1884. 

The  course  of  syringomyelia  is  very  slow — measured  by  years*  not  moDlh&. 

The  diagnosis  is  often  impossible,  but  becomes  easiif^r  as  more  cwm 
are  recorded.  The  diseases  which  have  been  confounded  with  it  iif« 
Pachymeningitis  cervicalis  hypertrophica,  and  other  forms  of  progitmvt 
atrophic  paralysis  of  the  arms,  central  myelitis,  amyotrophio  lateral  *--T,^v 


SYRIXGOMYELIA — SPINAL   ANiKMlA  633 

sis,  multiple  peripheral  neuritis,  glioma  of  the  cord  without  central  cavita- 
tion, and  Morvan's  disease,  if  this  last  exists. 

The  fact  is  that  several  diseases  which  have  been  given  different  names 
agree  in  the  parts  of  the  cord  or  in  the  nerves  which  are  affected,  and 
therefore  produce  the  same  symptoms,  i.  e.  they  are  clinically  identical ; 
while  the  difference  in  their  cause  and  origin  can  often  be  only  ascertained 
after  death. 

The  cases  of  painless  whitlow  and  other  trophic  lesions  which  occurred 
in  Brittany,  and  were  described  by  Dr  Morvan  as  a  new  disease  in  1883,  were 
probably,  as  one  was  certainly  proved,  cases  of  syringomyelia.  The  multiple 
neiuritis  produced  by  the  poison  of  the  Bacillus  leprcty  with  its  marked 
dystrophic  effects,  resembles  syringomyelia  in  its  result,  but  is  totally  differ- 
ent in  pathology.  Possibly,  as  Dr  Zambaco  believes,  from  his  experience 
in  the  East,  some  of  the  cases  called  Morvan^s  disease  among  the  fishermen 
•of  the  Brittany  coast  may  be  really  leprous,  like  the  cases  of  ana&sthesia 
with  painless  bulke  and  sores  among  the  fishermen  of  Norway.* 

Anamia  of  the  spinal,  cord, — Unless  the  modern  interpretation  of  a 
very  old  observation  is  incorect,  one  of  the  possible  causes  of  paraplegia  is 
an  arrest  of  the  arterial  blood-supply  to  the  lower  part  of  the  cord.  Nicolas  ' 
Steno  in  1667,  and  Haller  afterwards,  stated  that  after  tying  the  abdominal 
aorta  in  animals  the  lower  limbs  became  powerless,  and  remained  so 
until  the  ligature  was  removed.  This  experiment  was  long  afterwards 
repeated  by  Sir  Astley  Cooper  and  by  others ;  but  until  1869  the  explana- 
tion universally  accepted  was  that  the  muscles  were  paralysed  because  they 
and  the  peripheral  nerves  were  deprived  of  blood.  Schiffer,  however, 
rightly  argued  that  if  this  were  the  case  an  interval  would  elapse,  instead 
•of  the  effects  being  observed  a  few  seconds  after  the  operation.  Not  only 
the  heart,  but  the  skeletal  muscles  retain  their  contractility  for  some  time 
after  removal  from  the  body.  The  cause  of  the  paralysis  is  no  doubt  ) 
ansemia  of  the  lumbar  cord. 

The"~ab3ominal  aorta  is  sometimes  completely  obstructed  by  an  em- 
bolus ;  but  the  clot  is  usually  impacted  close  to  the  bifurcation  of  the 
vessel — too  low  to  interfere  with  the  circulation  in  the  lumbar  enlargement 
of  the  cord. 

In  the  'Guy's  Hospital  Reports'  for  1857  Sir  William  Gull  gave  the  clinical  history 
•  of  a  patient  whose  aorta  was  from  some  cause  or  other  obstructed,  and  who  was  attacked 
with  paraplegia.  The  man  was  a  shipwright,  and  in  the  beginning  of  March,  1855,  while 
apparently  in  perfect  health,  he  was  suddenly  seized,  being  in  a  stooping  position,  with 
pMn  in  the  loins.  This  went  off  after  he  had  rested  for  a  few  minutes;  but  on  bis 
resuming  his  work  it  returned  and  extended  down  the  legs,  with  a  sense  of  numbness, 

-  foon  followed  by  entire  paralysis,  both  of  sensation  and  motion,  from  the  loins  downwards. 
After  a  few  days  sensation  returned,  and  tie  gradually  improved,  but  the  legs  remained 
unsteady.    The  paraplegic  symptoms  led  to  his  coming  under  Gull's  carA  in  June  of  the 

-  same  year.  It  was  found  that  there  was  no  pulsation  in  the  abdominal  aorta,  nor  in  the 
arteries  of  the  lower  limbs.  The  right  superior  epigastric  artery  was  already  distinctly 
enlarged,  and  could  be  seen  pulsating.  In  the  course  of  the  two  following  years  he 
regained  power  to  walk  tolerably  well,  but  at  the  end  of  that  term  his  gait  was  still 
langnid,  and  from  time  to  time  he  had  slight  returns  of  weakness  and  numbness  in  the 
legs.     His  feet  also  were  cold  and  damp.     Using  the  legs  brought  on  increased  weakness 

-.  and  numbness. 

An  intermittent  form  of  paraplegia  has  been  noticed  in  horses,  as  a 
result  of  obstruction  of  the  aorta;  a  loss  of  power  in  one  or  both  of  the 

•  Compare  on  this  curious  subject  a  valuable  article  by  Dr  J.  J.  Pringle,  *  Joum.  of 
1>enDatolog./  1893,  vol.  v,  p.  193,  and  a  review  by  Dr  Fernet  (ibid.,  vol.  ix,  p.  454). 
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fail  in  their  turn ;  the  act  of  Bwallowing  becomes  imposBible,  and  deftlh  bj 
BufTocation  closes  the  scene.  Towards  the  last  it  is  sometimes  noticed 
that  the  speech  is  embarrassed,  that  liquids  regurg:itate  through  the 
from  paralysis  of  the  palate,  and  that  the  masticating  muscles  and 
of  the  face  are  weakened.  The  pupils  are  sometimes  unequal^  and 
tory  diplopia  has  twice  been  observed.  There  may  also  be  very  rapid  action 
of  the  heart  when  the  lesion  has  reached  the  upper  part  of  the  cerricil 
cord. 

In  some  cases  the  order  in  which  different  parts  are  paralysed  is  aid 
l  to  be  reversed.  The  fatal  illness  of  the  great  naturalist  Cuvier  was  of  thii 
kind,  and  terminated  in  less  than  seven  days.  His  first  symptom  was  a 
sensation  of  discomfort  at  the  epigastrium.  Next  morning  he  expeneixccd 
a  difficulty  in  deglutition,  and  in  the  evening  he  could  swallow  nothing, 
and  had  marked  loss  of  power  in  the  upper  limbs.  The  paralysis  gradually 
became  absolute,  and  affected  the  lower  limbs  also.  Such  a  coarse  of 
events  can  only  be  explained  on  the  supposition  that  the  morbid  change 
(of  whatever  nature)  descenda  the  cord,  instead  of  ascending  ;  and  that  it  ii 
limited  to  grey  matter,  leaving  the  white  columns  unaffected,  which  of 
course  contain  at  each  level  fibres  belonging  to  all  parts  of  the  body  htkm* 
It  is  doubtful  whether  these  cases  can  fairly  be  brought  within  the  oanoir 
definition  of  Landry's  paralysis  recognised  by  ^steraatic  authors ;  th«y 
only  resemble  the  typical  cases  in  there  being  no  recognisable  lesion, 
in  the  sensibility  of  the  paralysed  parts  remaining  perfect. 

The  most  characteriBtic  symptoms  of  Landry's  palsy  seem  to  be  the  i 
lowing.  The  affected  limbs  lie  flaccid  and  free  from  spasm.  At  first  refiw 
movements  can  be  excited;  after  a  few  dayEi  both  superficial  and 
reflexes  '■  are  lost ;  but  the  electrical  contractility  of  the  muscles  per 
to  the  last,  nor  do  they  waste.  The  functions  of  the  bladder  and  rectanT 
are  unimpaired ;  there  may  for  a  time  be  retention  of  urine^  but  thi» 
quickly  passes  off,  so  that  a  catheter  has  seldom  to  be  used.  The  patjent 
may  complain  of  slight  feelings  of  numbness,  or  of  formication,  but  the 
paralysed  parts  are  still  sensitive  to  toucb  and  to  painful  impressiona.  Vo 
pains  are  experienced  in  the  affected  limbs,  nor  is  there  any  tendenieift 
of  the  spinal  column.  The  patient  may  be  so  completely  free  from  dif- 
comfort,  and  from  all  the  ordinary  signs  of  serious  illness,  that  it  may  i  ~ 
difficult  for  those  about  liim  to  realise  the  gravity  of  his  state.  In 
of  Landr/s  original  cases  M.  Gubler  thought  for  a  day  or  two  that  iht 
paralysis  was  feigned,  nor  was  there  any  apprehension  of  danger  until  th 
patient  was  within  a  few  hours  of  death. 

Pathology. — ^Morbid  anatomy  has  hitherto  thrown   no   light  whnle^nsP 
upon    the    nature    of   this    disease.      Westphal    (*  Arch,    t    Psych-/  iSl^f 
examined  the  spinal  cord  microscopically  in  three  typical  cases  with  mh»- 
lutely  negative  results ;  and  the  same  conclusion  followed  autop6ie«  by  Val- 
pian  and  Hayem.     In  other  cases  enlargement  of  spleen  has  been  noticed. 
Before,  however,  accepting  any  but  an  organic  change  as  the  ongiii  i 
the  symptoms,  it  would  be  necessary  to  examine  the  whole  of  the 
tract,  including  the  anterior  roots  of  the  nerves  and  their  trunka. 

Westphal  supposes  that  the  aifection  of  Landry  may   be  due  lo 
operation  of  some  hitherto  unrecognised  poison  ;   other*  nasame  the 
sence  of  a  microbe.     Nauwerck  and   Barth  have  publUhed,   in   the  ffl 
volume    of  Ziegler's   '  Pathologische    Beitrage,'   a   case   of   Laodrv'fi  aoaie 
ascending  paralysis,  in  which  they  foimd  after  death  the  cord  noriiiai. 
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to  prove  it ;  for  such  gaseous  emboli  are  only  formed  after  liberation  from  a 
far  higher  atmospheric  pressure,  and  far  more  suddenly,  than  is  possible 
in  cases  of  divers'  paralysis. 

The  autopsies  have  not  thrown  much  light  on  the  pathology  of  the  dis- 
ease. In  most  "  congestion "  of  the  brain  and  cord  is  recorded,  and  in 
others  they  were  found  to  be  perfectly  normal. 

Dr  Andrew  Smith,  of  New  York,  says  that  the  symptoms  are — severe 
pains  in  the  limbs,  particularly  in  the  bones  of  the  lower  extremity,  gas- 
tralgia  and  vomiting,  headache,  vertigo,  and  sometimes  coma,  and  parar 
lysis,  usually  of  the  legs,  but  sometimes  of  the  arms,  with  anaesthesia  and 
retention  of  urine.  The  attack  comes  on  quietly,  after  the  diver  has 
[  emerged  into  the  upper  air,  and  the  symptoms  do  not  in  mild  cases  last 
I  more  than  a  few  hours,  but  may  persist  (as  in  the  writer's  case)  for  months.  , 
[  The  prognosis  is  good  on  the  whole,  but  death  may  occur  almost  suddenly  f 
in  the  most  severe  cases.  The  worst  effects  are  seen  in  stout,  plethoric 
men,  and  in  those  addicted  to  drink,  and  those  who  are  new  to  the  work 
are  most  liable  to  attack.  The  treatment  is  to  relieve  the  severe  pains  by 
opium,  and  to  give  ergot,  with  tincture  of  ginger  if  there  is  gastralgia  and 
▼omiting.  If  a  diver  returns  at  once  to  the  caisson  the  symptoms  dis- 
appear, and  the  rational  and  efficient  precaution  to  prevent  these  often 
•evere  and  sometimes  fatal  attack's  is  for  the  men  to  pass  through  a  chamber 
which  allows  of  slow  and  gradual  transition  from  the  pressure  of  two  or 
three  atmospheres  in  the  caisson,  to  that  of  the  external  air. 

The  writer  has  only  once  seen  a  case  of  this  remarkable  disease,  in  a 
patient  in  John  Ward,  No.  10,  in  1887.     He  slowly  recovered. 

Hyperctmia  of  the  cord, — All  pathologists  are  agreed  that  distension  of 
the  blood-vessels  within  the  spinal  canal,  if  found  in  the  dead  body,  affords 

proof  that  they  were  over-full  during  life ;  it  may  be  due  either  to  the 
mode  of  death,  or  to  gravitation  afterwards. 

There  may,  no  doubt,  be  reasons  for  believing  in  the  occurrence  of 
morbid  processes  which  cannot  be  recognised  by  the  anatomist ;  but 
there  are  no  such  reasons  for  recognising  hypersemia  or  congestion  of  the 
pord  as  a  permanent  morbid  condition.  In  the  early  days  of  pathology, 
writers  assigned  all  diseases  their  anatomical  lesions  in  an  ascending  order 

severity.  They  found  that  almost  every  organ  was  liable  to  certain 
Aronio  changes  which  could  be  regarded  as  inflammatory,  and  any  cases 
Irhich  seemed  to  stand  lower  in  the  scale  were  ascribed  to  hyperaemia  or  to 
ia,  according  as  the  one  condition  or  the  other  seemed  the  more 
ily  to  be  brought  into  harmony  with  current  theories. 


In  1866  Dr  Radcliffe  ('  Reynolds'  System/  ii,  p.  619)  had  under  his  care  a  woman  who  * 
I  been  foand  paralysed  in  all  her  limbs  the  morninsr  after  haying  had  her  menstrual  flow 
teeked  by  an  alarm  of  fire.  Amon^  the  other  symptoms  were  tingling  in  the  fingers  and 
■ovne  degree  of  general  hypersBsthesia,  and  a  dull  burning  aching  in  the  limbs  and 
the  spine,  without  special  tenderness  on  pressure  over  the  vertebrae,  but  with 
«d  sensitiveness  to  a  hot  sponge.  The  bladder  and  rectum  performed  their  functions 
Jhr.  There  was  no  over-excitability  of  the  reflex  centres  in  the  lower  part  of  the 
iitd.  Within  two  or  three  weeks  she  began  to  improve,  and  at  the  end  of  five  months  slie 
^  the  hoapital  convalescent. 

It  is  easy  to  pick  out  cases  of  paraplegia  presenting  the  same  symptoms 
those  of  Dr  Radcliffe's  patient,  and  to  label  them  accordingly;  but  no 
Mmd  appears  for  giving  to  these  cases  the  title  of  spinal  congestion  rather 
in  to  others  in  which  the  paraplegia  is  incomplete  and  terminates  in 
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recovery.  Dr  HadclifTe  laid  gtress  upon  the  stidden  cotoineBct 
characteristic  ;  while  Erb  affirms  that  a  alow  development  of  the  « 
distiDguisbes  hypera&mia  of  the  Kpinal  cord.  He  tdso  mentions,  aa  mu^  of 
the  most  importaot  sigDS  of  tliis  affection,  its  tiuctiuitiiig  and  ch&ngeahte 
course;  but  in  some  cases  of  myt^Iitis  mexplicable  variations  in  the  degn*t 
d  motor  paralysia  and  anaesthesia  occur  from  day  to  day. 

The  absence  of  paraplegia  in  easee  of  mitral  disease,  in  which  th© 
and  viscera  are  certainly  congested,  is  a  strong  reason  against  spinal 
geetion  being  recognised  as  a  cause  of  paralysis. 


Concumion  of  the  cord, — In  ordinary  cases  of  fracture  and  difilooatioB 
the  spine,  such  as  come  under  the  care  of  the  surireon,  the  paralysii.  vKioh 
is  commonly  present  from  the  first,  is  attributed  either  to  eruahing  of  thd 
cord  by  a  displaced  vertebra  or  to  effusion  of  blood, 

A  case  recorded  by  Gull  shows  how  a  comparatively  slight  accident  nif 
be  attended  by  fnt4il  consequences  in  this  way. 

A  miku  wu  currjlag  coals  on  hii  back  flown  some  celltr  vtairi  when  bis  foot  aSppt^ 
that  he  fell,  and  the  lack  of  coals  upon  him.  He  died  in  thirtj-foar  hoort.  T^mi  of  \ 
cervical  rertebriB  were  foiiu4  torn  uiundeT^  but  this  waA  not  the  came  of  the  parvp 
from  which  be  hud  suffered  immediately  alter  his  fall,  for  there  wai  do  dlxplacemfot  ^ t 
bonesp  nor  any  injury  to  the  posterior  ligament  of  the  spinal  roembmnes.  There  »erfti»»' 
ever,  ftGveral  spots  of  ecchymosis  iu  the  posterior  grey  eornna  of  the  cord,  m  well  a«  ia  tbf 
posterior  white  columns  and  11)0  poRterior  half  of  the  left  lateral  column. 

It  is  perhaps  worthy  of  notice  that  even  these  legions  did  not  octuaflf 
explain  the  paraplegia,  for  there  is  no  proof  that  the  motor  tracts  on  Iwti 
sides   were    injured.      This,    however,    exactly    illustrates   the   vien 

should  be  taken  of  capillary  ecchyraoses  of  the  nervous  centres,  ul. 

cerebral  or  spinal.  It  is  not  that  they  themselves  produce  partlytic  or 
any  other  symptoms,  but  that  their  presence,  showing  that  the  noieDo^ 
was  sufficient  to  tear  asunder  vessels,  shows  that  it  must  bave  al«>  ^^ 
enough  to  lacerate  the  nervous  elements  themselves^  which  are  dk*'* 
delicate. 

These  considerations  tend  to  explain  the  fact  that  spinal  injurici  trt 
sometimes  followed  by  paraplegia,  and  may  even  terminate  fatally  witKo^t 
any  morbid  change  whatever  being  discoverable  even  with  the  microfii'Op*'' 
Leyden  says  that  he  met  with  an  instance  of  this  kind  in  which  deith 
occurred  within  live  days,  and  in  which  he  failed  to  detect  any  Icsicm*  e^t* 
after   having   hardened    the    tissues   with    chromic  acid.     Such   caief  «r» 
oommonly  described  as  cases  of  spinal  conewision,  and  supposed  to  dt^Jfini 
upon  a  molecular  change  in  the  nerve-fibres  and  cells  of  the  cord  due  w* 
the  jarring  force  of  the  injury.     Erichsen  found  that  after  a  r    ' 
dent  those  persons  who  are  sitting  with  their  faces  to  the  en^' 
likely  to  sufTer  from  spinal  injuries  because,  being  thrown  for 
would  break  their  fall  with  their  hands,  whereas  those  who  sat 
backs  to  the  engine  would  be  driven  ugainst  the  carriage  wbcB  its  monoro 
w«s  suddenly  arrested,  so  that  the  spina!  cord  would  be  violently  sbak"^ 

The  cases  of  which  one  can  most  contidently  speak  as  bein^  eiajr 
concussion  of  the  cord  are  those  in  which  a  blow  or  a  fall    :  ! 

followed  by  paralysis,  and  in  which  recovery  tnkes  place  «o  raph  '* 

alternative  diagnosis  of  hiemorrbage  can  be  satisfactorily  rejectod*    ^««^ 
an  instance,  perhaps,  is  one  related  by  Erb. 


A  man,  aged  fifty-live,  fell  twenty  feet  from  a  tree  upon  hU  heels  and  __ 
not  anconscioaSf  but  w»i  nt  once  unable  to  walk,  and  had  to  be  carried  bom*. 
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xd  Mvere  pains  in  the  sacrum  and  in  the  lower  limhs,  hut  these  passed  off  after  a  time, 
ere  was  no  loss  of  sensation,  hut  the  legs  were  said  to  he  entirely  motionless  for  a  week« 
itn  be  came  under  medical  observation  at  the  end  of  four  weeks  be  could  only  make  a 
r  steps  at  a  time,  and  slowly  and  with  hesitation.  Reflex  movements  could  he  produced 
usual.  The  excitability  of  the  nerves  and  muscles  by  electricity  was  much  diminished. 
Ivanie  treatment,  applied  both  to  the  spine  and  to  the  legs,  was  attended  with  great 
eess.    He  was  aoon  able  to  walk  well,  and  in  three  weeks  he  was  discharged  cured. 

In  most  cases,  however,  when  a  railway  accident  is  followed  by 
ralysis  this  does  not  appear  until  after  some  time.  The  interval  is 
ten  of  several  days'  duration,  and  Erichsen  says  that  it  may  even  last 
t)  or  three  months.  During  this  time  the  patient  is  not,  indeed,  well; 
t  is  suffering  from  other  effects  of  the  injury,  but  he  frequently  has  no 
ea  that  his  spine  has  been  hurt.     It  is  difficult  to  see  how  the  diagnosis 

"  concussion  "  is  to  be  established  as  against  that  of  myelitis  when  the 
mptoms  are  thus  remote. 

AcuTB    Ascending    Paralysis.* — Diffuse    myelitis    sometimes    spreads 
ipidly  upwards  along  the  cord,  and  destroys  life  in  a  few  days.     To  such 
laes,  which  are  not  very  infrequent,  the  name  of  acute  ascending  paralysis 
ight  be  fairly  applied.     It  is,  however,  now  usually  given  to  a  different  | 
fection,  one  in  which  the  most  minute  scrutiny  has  hitherto  failed  to  | 
veal  any  lesion  of  the  cord.     Landry  published  ten  cases  of  what  is  now 
yarded  as  this  form  of  paraplegia  in  the  '  Gazette  Hebdomadaire '  for 
59.     Eussmaul's    two    cases    of    "  Fatal    Paraplegia   without    assignable 
ise  "  (cited  by  Ross)  were  published  in  the  same  year. 
It  is  said  to  be  definitely  characterised  by  its  symptoms;    for  in  a 
e  of  ascending  acute  myelitis  there  is  marked  anaesthesia,  the  bladder 
I  rectum  are  totally  paralysed,   bedsores  are  formed  at  a  very  early 
iod,  and  the  faradic  excitability  of  the  muscles  soon  becomes  extin- 
shed ;  whereas  in  the  acute  ascending  paralysis  of  Landry  none  of  these 
3nomena  are  observed. 

Onset,  course,  and  symptoms, — Sometimes  there  are  prodroma,  con- 
ting  of  slight  febrile  disturbance,  malaise,  dragging  and  shooting  pains  in 
i  back  and  limbs,  sensations  of  numbness  and  formication  in  the  feet  and 
the  tips  of  the  fingers,  and,  above  all,  a  feeling  of  great  muscular 
laustion  and  weakness.     The  patient  may  go  on  complaining  in  this  way 

a  day  or  two,  or  for  a  week,  or  even  (in  one  recorded  instance)  longer. 
>re  often  no  such  symptoms  arise,  the  earliest  indication  that  anything 
the  matter  being  a  loss  of  strength  in  the  lower  limbs,  which  rapidly 
Bses  into  complete  paraplegia.  The  feet  first  become  motionless,  then 
B  legs,  and  afterwards  the  thighs.  Soon  the  trunk  is  involved ; 
iiining  becomes  impossible  during  defaecation,  and  in  coughing  or  sneez- 
g:;  the  intercostal  muscles  are  paralysed  in  succession  from  below  up- 
irds.  At  the  same  time,  or  even  earlier,  the  hands  are  affected ;  the 
tient  is  unable  to  write  or  to  feed  himself;  his  grasp  rapidly  becomes 
feebled ;  the  loss  of  power  extends  to  the  arms  and  shoulders.  Lastly, 
i  muscles  supplied  by  the  upper  cervical  nerves,  including  the  diaphragm, 

*  Sifnontfrn, — Lnndry's  paralysis.  PoliomyelitU  anterior  acutissima  was  a  name  given 
I  wrong  diagnosis  of  its  nature,  both  clinical  and  pathological. 

Neither  Dr  Fagge  nor  the  present  writer  ever  saw  a  case,  nnd  one  or  two  cases  cited  by 
Boss  appear  to  be  all  that  have  occurred  in  England  during  more  than  thirty  years. 
>  account  of  Landry's  paralysis  in  the  text  is  founded  on  the  statements  by  Erb, 
bborst.  Boss,  and  Gowers,  and  on  Reroak's  article  "  Spinallfihmung "  in  Eulenbnrg's 
Ml-Bncyclop&die'  (p.  651).  See  also  Bailey  and  Swing's  paper  in  the  '  New  York  Med. 
UL/June  4tb  and  11th,  1896. 
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fail  in  their  turn ;  the  act  of  swallowing  becomes  impossible,  and  deaUi  hj 
suffocation  closes  the  scene.  Towards  the  last  it  is  sometimes  noticed 
that  the  speech  is  embarrassed,  that  liquids  regurgitate  through  the  note 
from  paralysis  of  the  palate,  and  that  the  masticating  muscles  and  tho«e 
of  the  face  are  weakened.  The  pupils  are  sometimes  unequal,  and  trum- 
tory  diplopia  has  twice  been  observed.  There  may  also  be  very  rapid  actjon 
of  the  heart  when  the  lesion  has  reached  the  upper  part  of  the  cerrical 
cord. 

In  some  cases  the  order  in  which  different  parts  are  paralysed  is  nid 
!  to  be  reversed.  The  fatal  illness  of  the  great  naturalist  Cuvier  was  of  thii 
kind,  and  terminated  in  less  than  seven  days.  His  first  symptom  wai  a 
sensation  of  discomfort  at  the  epigastrimn.  Next  morning  he  experienced 
a  difficulty  in  deglutition,  and  in  the  evening  he  could  swallow  nothing, 
and  had  marked  loss  of  power  in  the  upper  limbs.  The  paralysis  graduallj 
became  absolute,  and  affected  the  lower  limbs  also.  Such  a  coune  of 
events  can  only  be  explained  on  the  supposition  that  the  morbid  change 
(of  whatever  nature)  descends  the  cord,  instead  of  aacending ;  and  that  it  ii 
limited  to  grey  matter,  leaving  the  white  columns  unaffected,  which  of 
course  contain  at  each  level  fibres  belonging  to  all  parta  of  the  body  below. 
It  is  doubtful  whether  these  cases  can  fairly  be  brought  within  the  nvraw 
definition  of  Landry's  paralysis  recognised  by  systematic  authors;  they 
only  resemble  the  typical  cases  in  there  being  no  recognisable  lesion,  and 
in  the  sensibility  of  the  paralysed  parts  remaining  perfect. 

The  most  characteristic  symptoms  of  Landry's  palsy  seem  to  be  the  fol- 
lowing.    The  affected  limbs  lie  flaccid  and  free  from  spasm.     At  first  reflex 
movements  can  be  excited ;   after  a  few  days  both  superficial  and  "  deep 
reflexes  "  are  lost ;  but  the  electrical  contractility  of  the  muscles  persiiti 
to  the  last,  nor  do  they  waste.     The  functions  of  the  bladder  and  rectuni 
are  unimpaired ;   there  may  for  a  time  be  retention  of  urine,  but  this 
quickly  passes  off,  so  that  a  catheter  has  seldom  to  be  used.     The  patient 
may  complain  of  slight  feelings  of  numbness,  or  of  formication,  bat  the 
paralysed  parts  are  still  sensitive  to  touch  and  to  painful  impressions.   No 
pains  are  experienced  in  the  affected  limbs,  nor  is  there  any  tenderness 
of  the  spinal  column.      The  patient  may  be  so  completely  free  from  ^^ 
comfort,  and  from  all  the  ordinary  signs  of  serious  illness,  that  it  may  ^ 
difficult  for  those  about  him  to  realise  the  gravity  of  his  state.    Lxi  ^^ 
of  Landry's  original  cases  M.  Gubler  thought  for  a  day  or  two  th«tA.  ^^ 
paralysis  was  feigned,  nor  was  there  any  apprehension  of  danger  unt^^^^^ 
patient  was  within  a  few  hours  of  death. 

Pathology. — Morbid  anatomy  has  hitherto  thrown  no  light  wlm  *^ 
upon  the  nature  of  this  disease.  Westphal  ('  Arch.  f.  Psych.,'  ^^ 
examined  the  spinal  cord  microscopically  in  three  typical  cases  witl^^—  ^ 
lutely  negative  results ;  and  the  same  conclusion  followed  autopsies  b^^T 
pi  an  and  Hay  em.  In  other  cases  enlargement  of  spleen  has  been  noti^M<^ 
Before,  however,  accepting  any  but  an  organic  change  as  the  ori^a^' 
the  symptoms,  it  would  be  necessary  to  examine  the  whole  of  the  ^ 

tract,  including  the  anterior  roots  of  the  nerves  and  their  trunks. 

Westphal  supposes  that  the  affection  of  Landry  may  be  due       "^ 
operation  of  some  hitherto  unrecognised  poison ;   others  assume  tfa^B.0  P 
sence  of  a  microbe.     Nauwerck  and  Barth  have  published,  in  th^^s  fif 
volume   of  Ziegler's   *  Pathologische   Beitrage,'   a  case   of  Landry's       $cai 
ascending  paralysis,  in  whicVi  tViey  ioMivd  «iteT  death  the  cord  nonm^kJ,  Iw 
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neuritis  of  many  of  the  nerve-roots  and  extensive  destruction  of  the  fibres 
in  both  sciatic  nerves.  Probably  most  of  the  recorded  cases  were  affections 
•of  the  nerve-trunks  and  not  of  the  spinal  cord:  but  others  may  be  toxic 
in  origin.  A  fatal  case  of  paralysis  at  St  Thomas's  Hospital  resembled 
Landry's  cases :  it  was  that  of  a  man  who  had  been  inoculated  for  hydro- 
phobia, and  suggested  to  Dr  Bristowe  a  comparison  with  the  paralytic 
form  of  that  disease  in  dogs  and  in  rabbits. 

Prognons. — The  mean  duration  of  fatal  acute  ascending  paralysis  is 
said  to  be  from  eight  to  twelve  days.  It  has  been  known  to  destroy  life  , 
in  two  or  three  days,  but  sometimes  it  runs  on  for  as  many  weeks,  and 
may  end  in  the  patient's  recovery.  Landry  spoke  of  eight  out  of  his  total 
•of  ten  collected  cases  (only  four  of  which  he  had  seen  himself)  as  having 
terminated  favourably;  but  his  paper  contains  no  details  to  justify  the 
•diagnosis.  Erb  says  that  the  disease  may  stop  at  any  period  of  its  course, 
•even  when  respiration  and  deglutition  are  affected. 

Etiology. — With  regard  to  its  causes,  nothing  is  known.  It  appears  to 
occur  mostly  in  young  adults,  and  more  frequently  in  men  than  in  women, 
the  proportion  in  Pellegrino-Levi's  case  being  twelve  to  four.  Some  cases 
have  been  ascribed  to  exposure  to  cold ;  some  have  occurred  during  con- 
Talescence  from  enteric  fever  and  acute  diseases. 

Rarity. — Landry's  paralysis  is  of  exceedingly  infrequent  occurrence  in 
England,  and  not  a  single  typical  case  has  been  recorded  in  Guy's  Hospital. 
Wilks  ('Lectures,'  p.  274)  relates  seven  cases  of  acute  ascending  para- 
lysis, and  in  three  of  them  the  cord  was  found  normal ;  but  apart  from 
the  difficulty  of  accepting  negative  conclusions  before  modem  histological 
methods  were  in  use,  the  presence  of  anaesthesia,  of  vesical  symptoms,  and 
of  pain  in  all  these  cases  brings  them  under  the  clinical  category  of  acute 
ascending  diffuse  myelitis.  A  case  in  a  young  man  which  ended  favourably 
is  recorded  by  Dr  Ross,  and  another  which  proved  fatal ;  but  the  latter  he 
regards  as  extremely  doubtful.  Other  authors,  Bristowe,  Buzzard,  Gowers* 
Bastian,  Bramwell,  describe  the  disease  from  French  or  German  accounts, 
rather  than  from  their  own  experience.  The  early  cases  of  Walford  ('  Brit. 
Med.  Joum.,'  November,  1854,  Handfield  Jones  (ibid.,  October,  1866),  and 
Harley  ('Lancet,'  October,  1868),  in  which  last  Lockhart  Clarke  foimd 
extensive  lesions  in  the  cord,  cannot  be  admitted  as  genuine  cases,  and  j 
many  of  those  published  abroad  are  either  myelitis  or  peripheral  neuritis. 

The  fully  described  cases  are  certainly  very  few,  even  abroad,  perhaps 
not  thirty.  The  rapid  course,  the  successive  implication  of  legs,  arms, 
and  trunk,  and  finally  of  the  bulbar  nerves,  including  the  portio  dura,  the 
-absence  of  marked  anaesthesia  or  pain,  the  absence  of  bedsores  and  rectal  or 
vesical  disturbance,  the  loss  of  knee-jerk,  the  absence  of  atrophy  or  spasm 
•of  the  paralysed  muscles  and  their  retention  of  electrical  contractility — 
make  up  a  striking  combination.  The  usually  fatal  course*  and  negative 
anatomical  result  complete  the  type. 

Probably  no  treatment  is  effectual,  but  the  application  to  the  spine  of 
ice,  of  heat,  of  the  actual  cautery,  and  of  other  counter-irritants,  have  all 
been  recommended. 

Alcoholic  paraplegia, — ^Under  this  name  Wilks  described  a  form  of 
partial  motor  paralysis  of  the  lower  limbs  not  uncommon,  particularly  "  in 
ladies  who  have  given  themselves  up  to  brandy-drinking."  Pains  in  the 
legs  and  ansesthesia  are  also  present. 
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These  Bjmptoins,  with  the  dragging  gait  from  dropping  of  the  toes,  the 
integrity  of  the  functions  of  the  pelvic  organs,  and  the  fayourabie  pro- 
gnosis under  proper  treatment,  make  up  a  recognisable  clinical  '*  disesM." 
As  Buzzard  suggested,  symmetrical  peripheral  neuritis  is  its  pathological 
cause  (vide  supra,  p.  595).     Gowers  takes  the  same  view,  and  regards  n     ] 
minor   cases  of  the   same  malady  those   which  have   been   described  n      Jj 
Alcoholic  Ataxia  and  Pseudo-tabes  potatorum.     This  was  in  fact  Wilii'i       I 
own  opinion,  for  he  says  that  sometimes  the  B3rmptoms  are  almost  confioed 
to  the  legs,  and  resemble  in  character  those  of  locomotor  ataxia. 

In  Dr  Broadbent's  remarkable  case  of  alcoholic  paralysis  ('  Med.-Chir. 
Trans.,'  1884)  the  cord  was  found  normal,  but  the  nerves  were  not  ei». 
mined.  He  compares  it  with  Landry's  paralysis.  It  was  in  some  respects 
unique ;  but  his  other  cases  agree  with  Buzzard's  cases  of  alcoholic  neuritis 
in  occurring  in  women,  in  being  chiefly  paraplegic,  and  in  the  muscles  beii^ 
tender  on  handling.  < 

On  the  whole  it  seems  probable  that  drink  produces  paraplegia  occs-  i 
sionally  by  means  of  myelitis,  but  more  frequently  by  peripheral  neurjti*.  I 
The  latter  not  imcommon  condition  is  recognised  by  the  symptoms  de- 
scribed in  a  previous  chapter  (p.  593),  by  the  absence  of  pelvic  symptoms, 
and  by  the  frequent  implication  of  the  hands. 

Syphilitic  paraplegia. — That  paralysis  of  the  lower  limbs  may  be  one 
of  the  remote  effects  of  syphilis  has  long  been  a  well-known  fact,  but  the 
changes  which  occur  in  such  cases  are  not  uniform.     Hutchinson  has  re- 
corded several  cases  of  syphilitic  paraplegia  due  to  myelitis,  and  Buxur^- 
believes  that,  in  a  person  between  twenty  and  forty  years  of  age,  a  case  of 
paraplegia,  when  not  associated  with  Bright's  disease  or  embolism,  is  (like 
hemiplegia  under  the  same  conditions)  in  nineteen  cases  out  of  twenty  the 
result  of  syphilis.     But  primary  acute  softening  of  the  oord  is  common; 
primary  acute  softening  of  the  brain  is  rare,  and  probably  Heubner  is  right 
when  he  asserts  that  the  lues  venerea  affects  the  spinal  cord  far  less  often 
than  the  brain.     Buzzard's  limits  of  age  appear  to  be  too  narrow,  for  in  a 
case  observed  by  Wilks  the  patient  was  a  woman  of  fifty-three,  and  among 
the  five  or  six  other  cases  which  have  been  examined  in  the  ponton ffrtem 
room  of  Guy's  Hospital  within  the  last  few  years,  one  occurred  in  a  man 
aged  fifty-seven,  another  in  a  woman  aged  forty-seven.     Syphilitic  para- 
plegia is  most  often  due  to  myelitis  from  diseased  arteries. 

The  frequency  with  which  nodes  are  seen  upon  the  iimer  surface  of  the 
skull,  pushing  the  dura  mater  inwards,  at  one  time  led  to  the  supposition 
that  a  similar  affection  of  the  bony  walls  of  the  spinal  canal  might  occur. 
But  this  is  not  borne  out  by  observation  in  the  deadhouse.  A  gumma 
beginning  in  the  interior  of  the  cord  is  almost  unknown,  but  it  sometimes 
occurs  in  the  membranes,  and  produces  paraplegia  by  compression. 

In  certain  caaes  supposed  to  be  examples  of  syphilitic  par^egia,  no 
obvious  morbid  change  has  been  discovered  in  the  cord,  and  they  may  have 
been  due  to  syphilitic  neuritis ;  or,  again,  syphilitic  endarteritis  may  pro- 
bably in  the  cord  as  in  the  brain  sometimes  lead  not  to  myelitis,  but  to 
passive  softening  of  the  tissue. 

A  man,  aged  twenty,  was  in  1877  under  treatment  by  the  late  Mr  Davies  CoUay  for 
syphilis,  when  he  became  paraplegic  and  was  transferred  to  a  medical  ward  and  died  two 
months  later.  The  cord  in  the  mid-dorsal  region  was  flattened  mad  soft  for  aboBl  an  ineh 
and  a  half  of  its  length;  the  iLTvleTo-\a\>exs\  eoVQLmTA«akd.\AM^sc«^m«bbar  ««n«ipaeially 
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affected,  the  Utter  beiog  of  a  rnsty  brown  colour.  To  the  naked  eye  there  was  no  obvious 
change  in  the  pia  mater.  But  when  u  piece  of  it  corresponding  with  the  softened  parts 
was  placed  on  a  microscopic  slide  and  examined  with  a  lens,  the  walls  of  the  arteries  were 
at  once  seen  to  be  enormously  thickened  and  degenerated.  By  reflected  light  they  looked 
like  solid,  opaque  white  cylinders;  by  transmitted  light  they  appeared  black.  We  could 
not  find  any  in  which  the  affection  was  in  an  earlier  stage,  so  that  we  might  have  compared 
it  with  Heubner's  description  of  syphilitic  arteritis  in  the  brain. — C.  H.  F. 

RefUx  paraplegia. — It  ha8  often  been  suspected  that  a  loss  of  function 
in  the  spinal  cord,  causing  paralysis  of  the  lower  limbs,  without  any  pre- 
cedent anatomical  lesion,  may  be  an  indirect  result  of  certain  visceral 
•diseases.*  Such  cases  would  be  comparable  with  two  already  mentioned 
in  which  paresis  of  one  arm  was  caused  by  a  carious  tooth.  Hammond  .- 
relates  the  case  of  a  girl  who  was  brought  to  him  on  account  of  paraplegia 
which  had  suddenly  developed.  He  administered  several  doses  of  santonine, 
followed  by  castor  oil ;  many  round-worms  were  passed,  and  the  paralysis 
disappeared  in  the  night. 

In  1860  Dr  Brown-S^quard  published  in  the  '  Lancet  *  an  elaborate 
paper  to  prove  that  irritation  of  the  afferent  nerves  of  a  diseased  organ  may 
set  up  a  reflex  spasm  in  the  blood-vessels  of  the  spinal  cord,  so  as  to  render 
it  anaemic  and  impair  its  functions.  In  the  following  year,  however,  Sir 
William  Gull  refuted  this  opinion  in  the  *  Guy's  Hospital  Reports,'  and  no 
one  now  accepts  it.  Nor  has  a  suggestion  of  Jaccoud's  been  adopted  thiit 
reflex  paralysis  is  due  to  "  exhaustion  "  of  that  portion  of  the  cord  upon 
which  fall  the  stimuli  conveyed  by  the  afferent  nerves  of  an  iiritated  part. 
The  doctrine  of  **  inhibition  "  would  better  meet  the  case ;  its  experi- 
mental application  to  paraplegia  seems  to  have  been  first  made  by  Lewisson 
•(*  Reichert's  Archiv,'  1869).  The  cases  of  paralysis  caused  by  diseased  ( 
teeth,  and  the  paraplegia  from  worms  in  Hammond's  case,  seem  to  accord  . 
with  Lewisson's  experimental  results,  since  they  subsided  as  soon  as  the 
-source  of  irritation  was  removed.  So  also  Graves  placed  on  record  the 
case  of  a  man  who  was  admitted  into  the  Richmond  Hospital  in  1835  with 
partial  paraplegia  of  two  weeks'  duration,  and  a  chronic  stricture  ;  in  a 
few  days  after  the  introduction  of  a  catheter  a  remarkable  improvement 
took  place,  and  within  a  month  the  power  of  the  lower  limbs  was  com- 
pletely restored.  Again,  cases  are  recorded  of  the  reduction  of  a  displaced^ 
uterus  being  followed  by  a  marvellously  rapid  recovery  from  paralysis  : 
but  we  cannot  exclude  the  supposition  of  hysteria  from  these  cases. 

The  majority  of  cases  of  paralysis  which  are  supposed  to  be  of  reflex 
'Origin  run  a  protracted  course,  not  only  when  the  disease  which  is  supposed 
to  exert  the  inhibitory  influence  is  itself  permanent,  but  after  it  has  de- 
parted. In  such  cases  there  must  be  more  than  reflex  paraplegia  ;  and, 
indeed,  myelitis  has  sometimes  been  discovered  after  death.  Of  a  particu- 
lar group,  in  which  paralysis  appears  to  be  secondary  to  some  affection  of 
the  bladder  or  lu^ethra,  three  instances  were  recorded  by  Gull  in  1856 
('  Med.-Chir.  Trans.,'  xxxix),  and  in  each  of  them  the  spinal  cord  was  found 
softened.  Two  similar  cases  came  under  the  observation  of  Leyden  :  the 
paralysis  seemed  to  be  the  result  of  a  long-standing  stricture,  and  there 

•  In  the  Guy's  Hospital  Library  copy  of  the  *  Medico-Chirurgical  Transactions '  for 
1838,  containing  Mr  Stanley's  paper  on  "Reflex  Paralysis/'  there  is  a  pencil-note  by  Dr 
WilkSytotbe  effect  that  the  majority  of  his  cases  were  wronply  interpreted,  and  were  really 
•(.•xamples  of  a  primary  inflammatory  softening  of  the  cord,  attended  with  secondary  cystiti 
-nnd  nephritis. 
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was  inflazumation  of  tbe  upper  portion  of  the  liimbar  enlai^^emtm  witk  j 
granule  masses.* 

In  the  17th  chapter  of  his  Essajr  on  **  Injuries  and  Diaeaaea  of  Ne 
Mr  Bowrlby  has  collected  a  series  of  cases  of  '"  reflex  parmplegia,**  mbA  I 
jected  them  to  the  neceBSoiy  criticism. 

When  chronic  paraplegia  develops  itself  in  a  penoB  who  hBM  lor  J9U9 1 
had  a  stricture,  or  who  has  recently  had  dysentery  or  some  other  tilled  i 
tinal  affection^  or  who  h&&  a  retroflexed  or  prolapsed  uterus,  one  m 
forget  that  this  may  be  a  mere  coincidence.  Myelitis  is  oertalnlj 
in  most  of  the  cases  once  supposed  to  be  of  reflex  orl^n,  and  perip 
neuritis  in  others.  If  not  so  imreal  a  condition  as  congealion  of  tKe  oonL  1 
reflex  paraplegia  must  be  at  lenst  an  exceedingly  rare  malady. 

Sy$terical  paraplegia, — It  is  a  well-recognifted  fact  that  one  of 
H^mptoms  of  hysteria  is  paraplegia  ;  the  proof  being  that  young 
who  have  previously  stiff ered.  or  are  actually  suffering,  from  other  hrsteri 
cal  symptoms  are  apt  to  be  affected  with  paralysis  of  the  legs,  which  get* 
well  after  a  time,  or  sometimes  suddenly,  under  the  influenoe  of  waa^ 
mental  or  moral  shock.  To  define  as  accurately  as  possible  the 
r»f  such  an  affection  m.ust  evidently  be  of  great  importanee  in  r 
to  prognosis  aud  treatraent  ;  for  the  diagnosis  eanoot  be  taJten  for 
upon  the  mere  fact  that  the  patient  has  hysteria :  while,  on  the  other 
affections  really  due  to  hysteria  are  occasionally  met  with  in  perMknt  vk 
would  not  be  suspected  of  it.f 

Mere  malingering  is  not  difficult  to  detect,  but  hysterical  paraplegia  ti 
a  very  different  thing.  Apart  from  the  probabilities  afforded  by  thi 
and  sex  of  the  patient,  the  following  points  are  of  service : — There  is 
retention  but  seldom  or  never  incontinence  of  urine ;  obstinate  consti] 
but  never  incontinence  of  fieces  ;  and  bedsores  do  not  form.  The 
palsy,  though  absolute  at  certain  times,  is  from  time  to  time  only  tlifhir 
sensory  palsy,  patches  of  ansBsthesia,  hypenesthesia  and  analgesia  are  niodi 
more  marked  than  in  ordinary  paraplegia,  as  much  as  in  total  tranivnv 
^  lesions  with  pelvic  symptoms.  Analgesia  with  integrity  of  senntioi 
t^uch  and  of  temperature,  and  ansBsthesia  without  motor  palsy  are 
decisive  of  hysteria.  Electro-sensibility  is  often  small  or  alieent.  but  thr 
muscles  respond  normally  to  galvanic  or  faradic  stimuli.  The  parahied 
limbs  are  cold  but  do  not  waste.  Rigidity  and  contraction,  most 
flexion,  are  frequent  and  early  symptoms,  but  they  are  completely 
imder  chloroform  and  during  sleep.  The  knee-jerk  is  soinotiiiiet 
more  often  exaggerated.  Hysterical  girls  are  well  nourished  in  tpiU  of 
their  paralysis,  and  their  legs  are  usually  cold  and  pallid. 

We  ought  to  be  extremely  careful  in  diag^nosing  paraplegia  as  hyitcricai' 
dnce  neurotic  girls  are  not  less  liable  than  other  people  tr»  >..v.'K»ii  r.*nV 
of  the  spine,  and  other  causes  of  organic  para^ilegia. 

*  Ticslerand  Feinber^  and  Klenun  sQCceeded  In  aiQftiiifr  fto  t'  ti  «>f  Uie  Uw*i 

putt  of  the  «pinal  cord  in  auitrifils  by  tettin^  np  neiirttisof  the  ^ 
however Jitie  repented  Bora<?  of  the«e  experiments  with  negative  result*,  ^.o  that 
cnn  hardly  he  regarded  »s  finally  settled. 

t  There  was  a  reniarknble  wnnt  of  agT««tneat  among  fdnner  r--^*  --     -  *-  *i,^ 
of  hysU^rienl  pnraplegia.     RadcliflTe  (and  alio  Bivsttaii)  slated  thir  « 

incomplete ;  Wilks  that  completeness  is,  in  a  doobtfal  caie,  an  ji;^ 
l>einjr  due  to  hysteria.     Diichenne  attnched  irmeh  importance  to  a  di?  '7^ 

ftensihitity  without  lost  of  eteetro-contracttlity ;   but   Iieytiold»  hm   tv  •  ia 

which  tactile  ten^thtlity,  ■ena*hility  to  electricity^  and  elect ro-eoatractllity  mww^  •ik  ftedfCt 
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The  treatment  of  hysterical  paraplegia  is  that  of  hysteria,  and  electricity 
should  only  be  used,  if  at  all,  for  its  effect  upon  the  mind. 

Neurasthbnia  Spinalis. — Patients  frequently  seek  advice  who  suppose 
that  they  are  suffering  from  spinal  weakness.  As  a  rule  they  are  women 
or  young  men  between  eighteen  and  twenty-five.  They  complain  of  muscu- 
lar fatigue  aild  failing  strength  and  energy.  If  they  walk  they  feel  aching 
pains  or  stiffness  in  their  limbs,  and  when  they  have  to  stand  their  legs, 
seem  to  give  way  under  them.  They  feel  tired,  and  their  backs  ache  all  day 
long,  even  before  they  get  out  of  bed  in  the  morning.  "  Spinal  Neuras- 
thenia,'' as  a  special  name  for  these  cases,  was  originally  proposed  by  Beard 
and  Rockwell  in  1871,  and  was  accepted  by  Erb,  Ross,  and  other  systematic 
writers.  In  some  cases  dragging  pains  in  the  limbs  are  complained  of; 
and  very  often  there  is  a  peculiar  pain  in  the  back,  seated  apparently  in 
the  limibar  muscles,  and  increased  by  movements  of  the  spine.  Sometimes 
local  tenderness  of  certain  spinous  processes  is  present,  exactly  as  in  rachiaU 
gia  or  spinal  irritation.  Often  there  is  mental  disturbance  indicated  by 
sleeplessness,  anorexia,  flatulence,  timidity,  and  depression  of  spirits.  These 
are  supposed  to  be  due  to  over-exertion  of  body  or  mind,  especially  during 
the  hours  that  ought  to  be  spent  in  sleep,  or  to  some  form  of  exhaust- 
ing emotion,  disappointment,  anxiety,  or  what  is  called  "  worry."  In 
youths  and  men  under  thirty,  however,  such  complaints  usually  end  in  con- 
fession of  solitary  vice  or  of  excess  in  venery ;  in  fact,  their  condition  is 
that  long  recognised  as  a  form  of  sexual  hypochondriasis,  or,  as  it  used  to. 
be  called,  tabes  dorsalis.* 

It  is  supposed  by  Erb  that  the  state  of  the  spinal  centres  in  such  cases 
is  the  same  as  in  the  healthy  cord  when  fatigued,  and  that  the  difference  is: 
in  a  natural  period  of  rest  failing  to  restore  it  to  vigour  and  activity.  This 
view  seems  reasonable  enough. 

The  diagnosis  from  myelitis,  tabes,  and  other  serious  spinal  diseases, 
must  be  based  mainly  upon  the  absence  of  objective  sjrmptoms  of  a  definite 
lesion  of  the  cord,  in  contrast  with  the  despondency  with  which  the  patient 
complains  of  his  subjective  sensations.  Neurasthenia  is  distinguished  from 
hysterical  paraplegia  by  the  absence  of  retention  of  urine  and  of  paresis. 
In  women,  especially  about  the  menopause,  it  is  apt  to  be  associated  with 
alcoholic  dyspepsia;  in  men  with  syphili phobia,  but  very  rarely  indeed 
with  syphilis. 

Prognosis  and  treatment. — This  miserable  condition,  as  much  mental 
as  physical,  is  reached  by  slow  and  gradual  steps,  but  may  at  last  compel 
the  sufferer  to  give  up  his  occupation  and  to  renounce  all  society.  It  is 
often  obstinate,  lasting  for  many  months,  or  even  years,  and  relapses  some- 
times occur.  It  never  passes  on  into  any  organic  affection,  but  may  be  the 
first  stage  of  insanity.  As  a  rule,  however,  the  prognosis  is  good  if  the 
patient  will  take  advice.  The  treatment  should  be  directed  entirely  to  the 
general  health,  and  away  from  the  spinal  symptoms.  We  recommend  cold 
sponging,  exercise  out  of  doors,  abstinence  from  liquor  and  from  sexual 
indulgence,  and  we  rouse  the  patient's  will  to  minister  to  himself.     Early 

*  The  cases  cited  in  a  work  by  Surgeon-M^jor  Neale,  pablished  under  this  title  in  the 

^     jear  1806,  are  many  of  them  of  this  chsracter.     Similar  symptoms  were  ascribed  to  a 

I     nmilar  cause  by  the  ancients  and  by  the  English  dramatists  of  the  seventeenth .  century, 

||     ftod  the  weakness  and  pain  in  the  back,  as  well  as  the  more  or  less  marked  loss  of  virility, 

gave  the  term  tabes  dorsalis  a  bad  repute,  which  still  clings  to  the  very  different  disease 

known  under  that  title. 
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hours  and  adequate  sleep  are  needful,  and  we  prescribe  steel  or  aiiychnia, 
with  cod-liver  oil  and  abundant  unstimulating  fattening  food. 

While  there  is  no  doubt  that  we  meet  with  cases  showing  the  symptonji 
above  described,  it  appears  to  the  writer  very  doubtful  whether  it  is  desir 
able  to  give  them  the  recognition  implied  by  such  titles  as  neurasthenia  or 
nervous  debility.     They  are  more  appropriately  regarded  as  neurotic  or 
hypochondriacal.     If  no  organic  lesion  is  present,  we  should  seek  to  trai-e 
such  symptoms  to  their  origin,  either  in  abuse  of  the  sexual  functioni,  or 
in  drink,  or  in  insufficient  sleep,  or  occasionally  in  mental  or  bodily  itnia 
continued  beyond  a  patient's  powers.     The  symptoms  are  often  accompaiued 
by  that  self-inspection  and  exaggerated  view  of  the  importance  of  ooei 
own  sensations  which  may  lead   to  mentid   aberration.      Women  should 
shrink  from  the  imputation  of  **  nervous  debility  "  as  from  that  of  hyiterit; 
and  schoolboys,  young  men,  clergymen,  artists,  and  literary  men  should  be 
taught  that  "  neurasthenia  "  suggests  masturbation,  or  at  best  mental  idle> 
ness,  conceit,  and  selfishness.     Bodily  work,  early  hours,  cold  batb,  sub- 
stitution of  porter  for  wine  and  spirits,  and  such  moral  treatment  as  viU 
restore  manly  self-control  are  the  best  means  of  overcoming  neurasthenia. 

Rachialgia. — ^In  1828  Dr  Thomas  Brown,  of  Glasgow,  drew  attention 
to  an  affection  attended  with  pain  tmd  tenderness  in  one  or  more  of  the 
vertebr8&,  and  termed  it  spinal  irritation.  He  was  followed  by  Mr  Teale, 
of  Leeds  (1829),  by  the  brothers  William  and  Daniel  Griffin,  of  Limerick 
(1834),  and  by  Stilling,  of  Cassel  (1840),  the  last  of  whom  devoted  a  volume 
of  540  pages  to  the  subject.  All  these  writers  gave  a  wide  scope  to 
the  definition.  They  detected  tenderness  on  pressure  over  certain  8pinoui 
processes  in  persons  suffering  from  various  neuralgic  and  other  affectioni, 
and  they  maintained  that  in  all  such  cases  a  morbid  state  of  the  spine  tm 
the  fundamental  disease.  They  enlarged  their  definition,  so  as  to  include 
transitory  paralytic  affections  and  a  variety  of  other  neuroses,  and  in 
this  were  no  doubt  influenced  by  the  name  they  had  adopted ;  for  it  would 
be  difficult  to  exclude  from  "spinal  irritation"  almost  any  **  functionil " 
disorder  of  the  lower  neurons  from  tetanus  to  pleurodynia. 

It  is  not  surprising  that  these  views  met  with  much  opposition.  Thej 
were  criticised  in  trenchant  style,  but  very  justly,  by  Romberg,  and  they 
have  never  met  with  general  acceptance  in  this  country.  Stilling  ami 
Ollivier  maintained  that  "  spinal  irritation  "  was  due  to  the  ccMigeetion  nf 
the  cord,  and  more  recently  Hammond  asserted  that  the  essential  condition 
was  spinal  amemia.  The  boundary  line  between  spinal  irritation  and  other 
affections  has  been  repeatedly  shifted,  and  one  is  tempted  to  ignore  it  ilto- 
«rether. 

There  are,  however,  some  cases  which  deserve  the  name  rachial|nt< 
defined  as  a  neurosis  marked  by  pain  and  tenderness  in  the  back,  but  free 
from  any  symptoms  of  organic  lesion  of  the  vertebr»  or  of  the  cori  j 
Kachialgia  may  be  regarded  as  a  form  of  neuralgia  affecting  the  poeterior  ' 
branches  of  the  spinal  nerves,  and  perhaps  the  filamenta  distributed  to  the 
meninges  of  the  cord.  It  is  true  that  the  law  of  Hilton  and  of  Van  der 
Kolk  would  explain  how  pain  may  be  referred  to  the  cutaneous  nerrei  of 
the  back,  even  though  its  starting-point  is  within  the  spinal  cord:  but 
after  all,  this  question  of  its  centric  or  excentric  seat  is  not  peculiar  to 

,  rachialgia,  but  concerns  every  form  of  neuralgia. 

'         Although  spinal  \rr\taV\oti  \%  «i  XLCMT^Xviti,  \\.  \^  xw^mIW  considered  in  t^A* 
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place,  on  itcxouiit  of  the  importmice  of  the  ditignosis  between  it  and  the 
lijore  ^"wvc  dise.^uses  of  the  vertebra^  and  of  the  cord — just  as  it  ift  con- 
venient to  elaesify  pleurodyoia  with  affections  of  the  chest»  and  gastralgia 
]th  those  of  the  stomach*  Considering  the  abuse  of  the  term  *'  spinal 
itation,"  it  is  best  to  denot-e  this  condition  exclusively  by  the  word 
Bachiatyia,  which  was  long  ago  employed  hj  Joseph  Frank,  and  corre- 
sponds with  those  ivpplied  to  other  local  neuralgic  affections. 

*S'ympi«/?7«,— The  severity  of  the  paio  varies  indetinitely  in  different 
cases.  Sometimes  there  is  no  spontaneousi  pain  at  all :  but  by  pressing 
upon  the  different  spinous  processes  we  may  Hnd  that  some  of  them  are 
tender.  Great  stress  was  laid  on  cases  of  this  kind  by  those  whf)  pushed 
the  theor}^  of  "  spinal  irritation "  furthest.  They  were  in  the  habit  of 
directing  the  treatment  mainly  to  the  supposed  spinal  affection,  and  applied 
leeches,  blisters,  or  t^irtar-emetic  ointment  over  the  vertebrte.  Romberg 
tells  US  that  little  good  was  effected  by  these  measures,  which  we  can  well 
believe. 

In  other  ceases  there  is  a  dull  aching  sensation  in  the  affected  port  of 
the  spine,  or  even  severe  pain.  Its  development  is  usually  gradual.  At 
firat  it  may  be  felt  only  after  great  fatigue  or  excitement  ;  but,  as  tira^ 
paases,  slighter  causes  excite  it  and  it  is  less  ready  to  subside,  until  at  laat 
becomes  constant.  It  is  abuost  alway>s  increased  by  muscular  efforts 
id  by  movements  of  the  vertebrw,  so  that  the  patient  is  unable  to  walk 
far,  or  to  stand  upright  for  more  than  a  short  time ;  even  sitting  at  the 
piano,  the  writing  deek,  or  the  sewing  machine  may  be  too  painful  to 
be  borne.  Sometimes  the  best  way  of  bringing  out  the  increased  sensitive- 
ness of  the  affected  nerves  is  to  pass  one^e  finger  along  the  spine^  bo  as  to 
press  upon  the  vertebra*  in  succession ;  sometimes  it  is  more  manifest  when 
a  sponge  wrung  out  of  hot  water  is  drawn  down  the  back  ;  for  to  the  patient 
this  seems  to  scald  at  the  tender  spot^,  while  he  experiences  no  discomfort 
I'lse  where. 

There  is  often  a  close  anatomicai  relation  between  the  seat  of  rachialgia 
imd  that  of  any  other  neuralgia  which  happens  to  be  present  in  the  sauje 
case — the  one  correspc:>nding  with  the  posterior,  the  other  \^ith  the  anterior 
main  branch  of  the  same  spinal  neiTe. 

One  of  tite  cttMft  related  by  Dr  and  Mr  Griffin  (at  p.  19  of  their  work)  U  that  of  s  g^irl 
trho  coiuplntned  of  be&dftchc  nad  pains  in  all  parts  of  her  1>ocly.  Her  whole  spinal  column 
wan  acutely  tender.  Pressure  upon  the  first,  or  second  cervical  vertebra  caused  a  pain 
which  «Uot  forwards  from  the  occiput  to  the  brow  ;  a  little  farther  dowu  it  eicited  pain  in 
the  larjnx  ;  over  the  lowest  cervical  spine,  at  the  spot  where  the  trachea  dips  behind  the 
fetemuiti ;  and  still  lower,  at  the  middle  of  the  sternum,  the  cnsiform  cartilage,  and  the 
{tabic  region  snceessiTrely.  This  certainly  was  not  due  to  any  direct  nieclmnicnl  imprei- 
•ioti  upoti  the  cord ;  for  when  pressure  waa  made  behind  the  trochanter,  pain  was  felt  at 
tbie  iliac  crest,  on  the  inside  of  the  thigh,  and  even  in  the  opposite  hip ;  while  preasure 
ttpem  the  thigh  or  knee  set  up  pains  in  the  shins  and  toes. 

Another  patient  bad  great  tenderness  of  all  the  dorsal  and  lamhar,  but  not  of  thd 
cervical  spinous  processes.  Pressure  on  tVie  upper  dorsal  vertebrae  caused  pain  at  the 
middle  of  the  sternoiu  ;  from  the  third  or  fourth  dorsal  down  to  the  sacrum  it  excited  pain^ 
not  in  the  conrespooding  pointa,  us  usual,  but  at  the  ensiform  cartilage.  Pain  at  this  spot 
waa  even  brought  on  by  pressure  behind  the  trochanter,  upon  the  muscles  of  the  thigh,  or 
over  one  knee'Joint,  and  the  patient  felt  the  same  pain  if  she  chanced  to  tread  on  uneven 
gronad,  or  if  a  pebble  came  beneath  her  feet  in  walking.  To  ascertain  whether  the 
aevcroth  atid  eighth  dorsal  vertebrte  were,  as  usual,  more  affected  than  other  parts  of  tha 
aplnr^  firm  pressure  was  made  upon  them.  The  result  was  that  she  suddenly  tumbled 
forwards  inseuaible,  and  would  Imve  struck  her  lace  against  the  floor  had  not  tome  one 
canght  her, 

A  third  of  their  patienta  waa  a  lady  who  complained  of  pain  in  the  face,  hut  who  "  had 
no  coneeption  that  her  spine  waa  at  all  affected."     When  the  second  cervical  vertebra  wa^ 
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touched  she  sprang  up,  as  if  a  needle  had  been  driven  through  the  cord,  and  then  fell  is  a 
etate  approaching  to  insensibility.  Out  of  this  stupor  she  twice  started  op  in  the  laat 
way,  and  as  often  dropped  back  powerless,  her  countenance  evincing  the  otmoat  terror  ud 
agitation.  As  soon  as  she  could  spexk,  she  said  that  she  had  felt  a  nombnen  and  seo«. 
tion  as  of  pins  and  needles  in  all  parts  above  the  ensiform  cartilage.  She  would  on  le 
account  permit  her  neck  to  be  touched  again. 

A  fourth  instance  was  that  of  a  young  gentleman,  who  described  htoitelf  as  8iiflmii|f 
from  a  chronic  liver  complaint  Pressure  upon  the  spinal  column  was  exoessivelj  dii. 
agreeable  to  him.  When  the  finger  rested  on  one  of  the  dorsal  vertebrv  he  grew  psleasd 
terrified,  saying  he  felt  a  sudden  thrill  through  every  nerve  in  his  frame.  He  hid  n 
unpleasant  feeling  about  the  part  for  the  remainder  of  the  day,  and  abuddered  at  the  idea 
of  iiUowing  the  pressure  to  be  repeated.  Atier  a  few  weeks  the  experiment  wu  tried 
again,  and  with  precisely  the  same  results. 

A  fifth  case  was  that  of  a  boy  aged  twelve,  who  fell  forwards  insensible,  at  if  be  bad 
been  shot,  as  soon  as  slight  pressure  was  made  upon  the  second  lumbar  spine. 

Phenomena  somewhat  similar,  though  less  marked  in  degree,  are  not 
uncommon.  They  imdoubtedly  lend  support  to  the  view  that  the  seat  of 
rachialgia  is  in  the  cord  itself  rather  than  in  the  nenres.  Pressure  on  the 
tender  vertebra  will  often  bring  out  or  increase  the  pain  in  any  other  part 
that  happens  to  have  its  nerves  in  an  irritable  condition.  Anstie  met  with 
a  case  in  which  pressure  on  one  spot,  over  the  lowest  cervical  vertebra, 
caused  exquisite  pain,  a  sensation  of  extreme  nausea,  and  disappearance  of 
the  pulse  at  the  right  wrist,  that  on  the  left  side  remaining  unaltered. 
The  patient,  a  young  lady,  was  also  seen  by  Walshe  and  Reynolds.  In 
the  case  of  a  child,  brought  to  Dr  Frederick  Taylor  at  Guy's  Hospital  it 
was  repeatedly  noticed  that  pressure  upon  the  seventh  cervical  vertebra 
at  onoe  gave  rise  to  a  marked  pallor  of  the  left  side  of  the  face,  which 
lasted  a  few  minutes. 

Etiology. — Radcliffe  believed  that  the  cause  of  ''spinal  irritation"  U 
often  a  strain  of  the  back  or  a  blow,  which  may  have  been  forgotten  by  tbe 
patient.     This   supposition   is   confirmed  by   the   fact   that   slight  railway 
accidents  so  often  give  rise  to  it ;  the  so-called  *'  Railway  spine  "  is,  in  fact, 
in  the  majority  of  cases  an  affection  of  this  kind.     Anstie's  patient,  jusi 
referred  to,  had  received  a  very  slight  contusion  in  a  collision.     Her  Bister, 
who  was  severely  injured  at  the  same  time,  nursed  her  assiduously  iot 
three  or  four  months,  and  then  began  to  be  seriously  ill  herself.    Max^l 
think  that  no  reliance  can  be  placed  on  the  statements  of  persons  w%3 
have  met  with  such  accidents,   so  far  as  their  subjective  symptoms  e«-- 
concerned.     But  there  are  cases  in  which  there  is  collateral  proof  of  '^ro^ 
faith. 

Among  the  causes  to  which  rachialgia  has  been  attributed  are  ot^ 
fatigue,  exhaustion  by  night-watching,  onanism,  anaemia,  and  starvatioc::^ 
but  probably  none  of  these  are  more  than  predisposing  causes. 

A  general  *'  nervous  susceptibility  "  certainly  plays  an  important  pa- 
in the  setiology  of  the  complaint.     It  is  far  more  common  in  women  th^ 
in  men,  and  in  persons  between  fifteen  and  thirty  years  of  age  than 
those  at  earlier  or  later  periods  of  life.     An  inherited  **  neuropathic  te^ 
dency  "  predisposes  to  it.     Like  other  neuralgiae,  it  often  affects  wom^^ 
who  at  the  same  time  are  obviously  suffering  from  hysteria ;  and  thus 
may  be  associated  with  any  of  the  varied  symptoms  of  that  morbid  stal^ 
At  the  same  time  there  are  cases  of  true  rachialgia  without  any  other  htf 
terical  symptom.     The  last  well-marked  case  seen  by  the  writer  was  that 
a  lady  of  about  forty,  healthy  and  active  in  mind  and  body. 

DiagiwsU. — The  most  important  thing  is  to  distinguish  this  form 
neuralgia  from  pains  'wViicAi  «lt%  1\i^  t^^mVI  ot  disease  of  the  Tertebne,  t1 
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ord,  or  its  membranes.  The  pain  of  rachialgia  is  intermittent,  it  is  for- 
gotten under  distracting  thoughts,  and  it  is  unaccompanied  by  other  sym- 
(oms  of  organic  disease  of  the  spine.  It  is  closely  related  to  hysteria, 
od  to  the  so-called  "  nervous  debility  "  above  described ;  but  it  is  more 
nnpatible  with  good  sense,  less  of  a  vice  and  more  of  a  misfortune. 

Prognosis. — Rachialgia  may  develop  into  marked  hysteria  in  women, 
r  into  neurasthenia  spinalis  in  men,  but  the  usual  course  of  the  affection 
I  towards  recovery.  Relapses,  however,  are  common,  and  often  the  sub- 
idenoe  of  pain  in  a  particular  spot  in  the  back  is  followed  by  the  appear- 
Dce  of  neuralgia  elsewhere. 

Treatment — When  we  are  satisfied  that  there  is  no  organic  disease  of 
rliich  the  pain  is  a  symptom,  it  is  a  grave  mistake  for  rest  in  the  horizontal 
lostore  to  be  insisted  on.  Mr  Teale  says  that  he  succeeded  in  curing 
everal  persons  belonging  to  the  poorer  classes  while  they  were  still  pursu- 
ng  their  work ;  and  it  is  exceedingly  desirable  that  the  patient  should  have 
!rtth  air  and  change  of  scene,  and  should  be  encouraged  to  take  moderate 
szercise.  An  abundant  supply  of  good  food  is  of  great  importance.  Rad- 
diffe  and  Skey  advised  the  use  of  alcohol ;  but  Anstie  would  only  allow  it 
ia  great  moderation,  and  only  with  the  meals.  This  is  undoubtedly  the 
viaer  course,  or  we  may  have  not  only  rachialgia  but  a  worse  disease  to  deal 
vitL  If  ''  spinal  irritation  "  is  only  a  combination  of  hysteria  and  neural- 
gia, it  is  food,  not  stimulants  or  narcotics,  which  is  useful.  The  tincture 
d  Bteel,  arsenic,  strychnia,  and  cod-liver  oil  are  each  of  them  valuable 
faelps  in  treatment;  but  the  main  indication  is  to  provide  moderate  exer- 
aae  out  of  doors,  fattening  food,  early  hours,  and  occupation  that  will  divert 
lie  patient's  mind  from  self-consciousness.*  Walking,  bicycling,  garden- 
ag,  and  horse  exercise  are  each  of  them  useful  when  the  patient  is  able  to 
ike  them,  and  after  such  moderate  exertion  she  should  lie  down  before 
Lking  the  next  meal. 

HsMiPARAPLEGiA. — ^This  is  rather  an  experimental  than  a  pathological 
audition,  but  occasionally  a  patch  of  disease,  or  an  accidental  injury  by 

sharp  instnmient,  happens  to  affect  one  half  of  the  cord,  and  thus  to 
produce  in  a  human  patient  what  is  the  effect  of  division  of  half  the , 
»rd  in  animals.      There  is  loss  of  power  in  the  half  of  the  body  which; 

on  the  same  side  as  the  disease  in  the  cord,  and  the  upper  limit  of  the  ) 
uralysis  varies  with  the  distribution  of  the  highest  nerves  coming  off  from 
16  part  of  the  cord  below  the  seat  of  the  disease.      Such  a  condition 
lay  conveniently  be  termed  Hemiparaplegia,  whether  it  is  limited  to  the 
g  or  involves  the  corresponding  arm  as  well.     Brown-S^uard  in  1860 
iscovered    this    remarkable    association    of    symptoms    after    transverse  , 
nrerance  of  one  half  of  the  spinal  cord  in  animals.     Anaesthesia  is  present,  | 
ot  on  the  same  side  as  the  disease,  but  on  the  opposite  side.     That  half 
f  the  body  which  retains  its  motor  power  loses  its  sensibility,  while  the 
aralysed  half  has  its  sensory  functions  unimpaired  or  exalted.     The  crossed 
Qsesthesia  is  due  to  the  fact  that  the  fibres  belonging  to  each  sensory 

*  The  application  of  blisters  to  the  spioe  is  recommended  by  some  modem  authors,  and 
Ider  writers  speak  no  less  favourably  of  leeches  and  of  cupping.  These  measnres  are  now 
Alt  of  &shion;  bnt  in  one  very  severe  and  obstinate  case,  which  arose  out  of  the  Thorpe 
»lwsy  accident,  and  which  the  author  saw  with  Mr.  Erichsen  and  with. Mr.  Robinson  of 
Rorwicb,  nothing  gave  so  mnch  relief  as  the  repeated  application  of  leeches  at  intervals  of 
s  few  weeks,  and  especially  at  the  catamenial  periods.  The  patient  was  stout  and  florid. 
Mwr  spplications  that  have  sometimes  prov^  usefnl  are  turpentine  liniment  and  nn- 
I  veratrise;  or  a  bag  of  hot  sand  may  be  placed  along  the  spine. — C.  H.  F. 
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nerve-root  deuus^ate  in  the  Bubstaiice  of  thu  spinal  cord  itself  imxuedifttd)* 
u.bove  their  entrance,  or  at  least  before  they  reach  the  level  c»f  the  dcctWBa- 
tion  of  the  motor  tract b  in  the  pyramids.  Thig  applies  equnlly  to  thr 
hbrea  wliieh  convey  all  sorts  of  impressions, — whether  of  touch,  or  paiiw 
or  heat  and  cold;  but  with  the  curious  exception  that  the  tilires  belonffkn^ 
,  to  the  muscular  sense  run  upwai'ds  without  crossing.  Thus,  there  in  lo«  uf 
I  musculai*  sentie,  und  with  it  of  electro-muscular  sensibility,  on  the  paraljied 
and  not  on  the  anfesthetic  side  of  the  body.  There  is  usually  hyper«Bthe«t 
of  the  skin  on  the  paralysed  side,-— the  susceptibility  to  tactile  and  pain- 
ful impreseions  and  to  change  of  temperature  being  idl  increased. 

No  disease  of  the  spinal  cord  can  give  rise  to  paralysis  and  axusffthesiA 
limited  to  one  and  the  same  side  of  the  body.  If  a  patient  ie  tornxd  to 
have  one  of  his  lower  UmbSj  for  example,  affected  in  this  way,  we  conclude 
that  the  lesion  concerns  the  nerve-roots  of  that  side  which  form  the  catwii 
equina — unless,  indeed,  it  is  seated  above  the  decussation  of  the  pyrwnid* 
in  the  opposite  half  of  the  eucephalon.  In  other  word^.  it  Is  dthff 
peripheral  neuritis  or  a  cerebral  lesion. 

On  the  other  hand,  it  mu^t  not  be  supposed  that  every  affection  of  one 
side  of  the  spinal  cord  necessarily  causes  paralysis  of  the  same  side  mi 
anaesthesia  of  the  opposite  side  of  tiie  body.  This  effect  is  obeerved  onlr 
when  the  abolition  of  function  in  that  half  of  the  cord  is  complete  or  ne«riT 
I  so.  All  morbid  changes  in  the  nervous  structures  produce  loss  of  moN" 
power  more  constantly  than  loss  of  sensation,  and  unilateral  lesions  of  tbe 
cord  offer  no  exception  to  this  rule.  It  is  quite  fiossible  for  such  a  leim 
to  give  rise  to  complete  paralysis  of  one  lower  limb,  r»r  of  the  arm  aa^ 
leg  on  one  side  of  the  body,  without  there  being  demonstrable  nstf*- 
thesia  of  the  limbs  on  the  opposite  side.  The  explanation  is  that  tb 
diseaaet  while  it  is  confined  to  one  half  of  the  cord,  leaves  a  part  of  thai 
liftlf  functionally  active.  The  V>est  marked  cases  are  those  which  will  1* 
discussed  in  the  next  chapter  as  essential  spinal  paralysis  in  infajitf  and  ic 
jidults,  where  the  anterior  cornua  are  the  seat  of  the  lesion. 

In  acute  cases  the  vaso-motor  nerves  are  affected  on  that  side  v,\: 
the  seat  of  the  lesion.     The  temperature  of  the  paralysed  limb  or  li 
at  first  higher  than  that  of  the  corre8[K)nding  parts  by  a  difference  ani    :' 
ing  to  l^  or  2^  Fahrenheit  or  even  more.     After  a  time,  however,  it  become 
normal,  and  sometimes  falls  to  a  still  lower  level. 

The  reflex  excitability  of  the  lower  spinal  centres   in   cases  of  hemi- 
paraplegia  seems  not  to  be   constant.     On   the  paralysed   side  it  hi*  ifl 
some  cases   been  increased,   in  others   it   has   been   diminished;    on  the 
anaesthetic  side  it  has  genendly  appeared  to  be  normaL   but  oc^asionaUj 
it  has  been  exalted.     Erb  says  that  the  bladder  and  rectum  havt^  generally 
been  paralysed — always  when  there  has  been  a  sudden  traumatic  leiiott^ 
with    either    complete   retention,    or   complete    incontineriLc    of   urine  and 
involimtary  passage  of  faeceB,     This  lends  support   to   the   view  that  tin 
paralysis  nf  these  parts  in  eases  of  ordinary  paraplegia,  due  to  a  biUteni 
lesion  limited  to  the  upper  part  of  the  cord,  depends  on   t%n  iolubitoiT 
infiuenee  transmitted  downwards  from  the  diseased  parts  t^t  the  lieallbr 
centres  below.     An  analogous  fact,  which  has  now  been  noticed  in  BeTtf«l 
ctises.  i^»  that  the  muscles  on  the  paralysed  side  in  h'  -  -logia  •OOM^ 

times  have  their  faradic  contractility  lowered  in  a  m^  ^-jree  ;  flifr 

may  nl»<«  undorvro  rapid  wn sting. 

Hemiparaplegia  has  been  ubberved  in  patients  wh"  1»ti^r.  h.>..n   .tJ.^-ni 
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in  the  back  by  a  knife  or  dagger.  It  seems  strange  that  a  chance  wound 
should  make  a  section  of  one  half  of  the  cord  with  the  accuracy  of  an 
incision  performed  on  a  rabbit  in  the  laboratory;  but  the  shape  and  size 
of  the  spaces  between  the  arches  of  the  vertebrse  seem  to  prevent  a  cutting 
instrument  from  passing  across  the  median  line  within  the  spinal  oanaL 
Now  and  then  a  fracture  or  a  dislocation  of  the  spine  has  been  attended 
with  hemip>araplegia.  A  tumour  outside  the  cord,  compressing  one  half 
of  it,  has  more  than  once  caused  paraplegia  of  one  leg.  In  still  fewer  other 
cases,  this  rare  form  of  paralysis  has  been  due  to  a  lesion  limited  to  the 
interior  of  the  cord  on  one  side — an  effusion  of  blood,  a  patch  of  sclerosis,. 
or  of  acute  focal  myelitis,  a  tumour,  or  a  gumma. 

Some  of  these  various  unilateral  lesions  are  more  apt  than  others  ta 
affect  a  considerable  length  of  the  cord,  and  involve  the  roots  of  several 
spinal  nerves.  This  leads  to  the  development  in  some  cases  of  hemipara- 
plegia  of  a  fresh  set  of  symptoms  due  to  interference  with  nerve-roots.. 
Thus  there  is  commonly  an  anaesthetic  half-zone  of  greater  or  less  depth 
passing  round  the  paralysed  half  of  the  body  from  back  to  front,  and 
dividing  the  hypersesthetic  part  of  the  surface  below  from  the  normal 
part  above;  and  the  upper  edge  of  this  ansesthetic  space  is  said  some- 
times to  present  a  narrow  hypersesthetic  border.  The  explanation  is 
obvious :  the  nerves  of  the  region  deprived  of  sensation  have  had  their 
roots  destroyed  by  the  disease ;  those  of  the  region  which  is  over- 
sensitive have  merely  had  their  roots  irritated.  The  other  (or  anaesthetic). 
half  of  the  body  sometimes  also  has  a  narrow  hypersesthetic  half-zone, 
limiting  the  anaesthesia  above,  and  due  to  irritation  of  fibres  which  have 
just  decussated  at  the  upper  edge  of  the  lesion  in  the  cord.  In  some  cases 
the  patient  experiences  a  disagreeable  sense  of  constriction,  or  severe 
burning  or  shooting  pains,  round  the  trunk,  at  a  level  corresponding  with 
that  of  the  nerves  whose  roots  are  involved  in  the  disease,  and  such  sensa- 
tlond  may  be  limited  to  one  half  of  the  body  or  affect  both  sides  alike. 

Hemiparaplegia  rarely  remains  stationary.  Most  commonly  it  soon 
imdergoes  conversion  into  ordinary  paraplegia,  as  the  result  of  myelitis 
q>reading  through  the  whole  thickness  of  the  cord  around  the  original 
lesion.  This  often  ends  fatally,  but  occasionally,  according  to^Erb,  it 
subsides  and  allows  the  symptoms  of  a  unilateral  lesion  to  reappear.  These 
may  then  persist  for  years,  and  in  certain  cases  have  been  known  to  end  in 
recovery. 

ScLBBOSis  OF  THE  CoBD.* — We  havo  hitherto  spoken  of  inflammation  of 
the  cord  as  an  acute  or  subacute  process  attended  with  softening  of  the 
nervous  tissue.  We  have  now  to  consider  a  form  of  so-called  myelitis  which 
has  been  generally  regarded  as  a  chronic  interstitial  inflammation.  There 
■re  none  of  the  symptoms  of  inflammation,  no  fever,  and  often  no  pain,. 
but  there  is  evidence  of  exudation  of  leucocytes  and  of  gradual  increase 
nf  fibrous  tissue,  which,  like  a  cicatrix,  compresses  and  at  last  destroys  the 
ganglion  cells  and  nerve-fibres  which  form  the  parenchyma  or  active  peculiar 
dements  of  the  central  nervous  system.  It  is  certain,  however,  that  in 
lome  cases  the  first  step  in  the  process  is  atrophy  of  the  parenchyma,  to 
rhich  the  changes  in  the  neuroglia  are  secondary.  The  same  question  of 
irhich  is  the  primary  process  has  been  again  and  again  raised  not  only  over 

•  Synonyms. — Chronic  interstitial  myelitia— Grey  iudurution — Fibrous  degeneration  of 
he  cord — Degeneration  of  the  lower  neurons. 
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the  vnrious  forms  of  spintil  and  cerebral  sclerosis,  but  ako  over  tlie  c^otttf 
flualogoua  ckronic  interstitial  iniSamraations  of  the  liver,  kidney,  lungs,  md 
other  organs.  In  all  of  these,  beside  the  acute  and  obviously  inj^ammttmy 
prtM^esses  which  uffect  the  parenchyma  and  soften  the  organ  w©  find  chronic 
fibrous  inflaumuitioijs  leading  to  hardening  and  shrinking',  the  eonditioa 
called  cither  cirrhosie  or  sclerosis.  The  weight  of  authority  has  hitherto 
been  in  favour  of  Virchow*8  original  description  of  this  condit^^*'  ""  f^'^ 
though  exceedingly  chronic,  interstitial  inflamuiation. 

Of  late,  however,  iiuproved  methods  of  liistological  Lnv 
paiticularly  Golgi*8  plan  of  staining,  have  led  many  patholi  _ 
the  atropine  and  destructive  iirocess  of  ganglion  cells  and  ntsi-^x-L 
be  primarj', — to  be»  in  fact,  a  degeneration  of  the  neuron,  to  which  t :      . 
in  the  neuroglia  are  only  secondary. 

Sclerosis — i,  e.  hardening,  a  convenient  tenn  which  does  not  beg  thv 
question— always  begins  insidiously,  continues  gradually,   and   never  Iwt* 
less  than  two  or  three  years.     Instead  of  being  soft,  as  in  acute  myelitis, 
the  substance  of  the  coi*d  is  obviously  tougher  than  natural.     Oilivier  lontf 
ago  compared  it  to  boiled  wliite  of  egg ;  the  knife  meets  with  resistance  iii 
cutting  through  it,  and  the  exposed  surface  is  smooth  and  even.     Oo  cl(»e 
•crutiny  it  often  looks  gelatinous,  and  has  a  greyish  or  greyish-yellow  tint. 
instead  of  the  milk-white  colour  of  a  healthy  cord.     It  is  mtJier  shrunkeD 
than  increased  in  size.     When  held  up  to  the  light  the  diseased  pftJts  itf 
translucent.     They  are  untouched  by  osmic  acid,  and  when  stained  witli 
curmtne   they   take  the   colour   much    better   than    the    umiffected  whiW 
colimms. 

With  the  aid  of  the  microscope  the  neuroglia  is  found  to  be  thicfceaed 
and  fibrillated,  or  even,  in  old  cases,  to  be  converted  into  a  deme  mtsi 
of  connective  tissue  with  delicate  parallel,  wavy  tibres.  Cells  with  a  Us^ 
number  of  radiating  processes  (Deiters^  cells)  are  often  seen;  it  ii  fli*^ 
that  similar  cells  may  be  discovered  in  the  normal  neuroglia,  but  xhst^ 
at  any  rate  much  more  numerous  in  cases  of  chronic  myelitis.  The  ntt^ 
tibres  are  atrophied,  they  have  lotst  their  medullary  sheaths,  and  their  ap^ni 
are  swollen,  luird,  and  glistening.  The  ganglion  cells  (when  the  gr^  sib^ 
stance  q§  the  cord  is  affected)  are  shrivelled  and  granular,  or  may  be  ^^' 
verted  int^j  honjogeneoui*,  bright-looking,  angular  bodies  without  proce»«» 
and  having  apparently  no  nuclei.  Corpora  amylacea  are  generBdly  llbu3^ 
dant,  and  granule-masses  are  aUo  present,  often  in  large  numbers,  but 
times  very  few.     The  smaller  blood-vessels  are  thickened. 

This  process  of  sclerosis  is  not  peculiar  to  cases  of  chronic  partf 
but  forms  the  anatomical  lesion  of  several  other  affectiona  of  the  fpii 
cord,  which  will  be  described  separately,  because  their  limitatioii  to 
tracts  gives  them   an  independent  clinical   course   (stfHemie  of  eaiumt 
diaeaaes). 

In  other  cases  of  chronic  paraplegia  the  sclerosis  extends  diffusely 
The  segmental  area  of  the  cord  so  as  to  prevent  the  transmission  ol  dk 
impulses  from  the  brain  to  the  parte  below.  Its  longitudinal  extent  mm 
greatly.  Sometimes  it  is  confined  to  a  single  spot,  and  haa  been  ctSkA 
*'  chronic  transverse  or  segmental  myelitis ;  ''  sometimes  it  adraneet  dovlj 
along  the  entire  length  of  the  cord  (generally  from  below  upwmida)  tniti 
it  reaches  the  bulb.  These  are  the  cases  known  as  "  creeping  pal^r  in 
which  the  lower  extremities  and  pelvis  are  first  affected,  then  iho  abdombttl 
and  intercostal  muscles,  then  the  arms,  and  lasitly  tbp  phn^n-i    nerm. 
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Spastic  Paraplboia.* — Of  the  forms  of  sclerosis  which  are  confined  to 
certain  physiological  tracts  of  the  cord  and  produce  a  connected  series  of 
symptoms  as  the  result,  we  will  first  take  that  which  is  clinically  known  as 
spastic  paraplegia  or  paralytic  rigidity  of  the  limbs.  It  is  not  so  much 
an  independent  disease  as  a  series  of  symptoms  which  appear  in  chronic 
paraplegia  from  whatever  cause.  We  have  already  mentioned  the  rigidity 
of  the  legs  which  sometimes  comes  on  as  the  result  of  Syringomyelia,  and 
we  shall  meet  with  similar  affections  of  the  muscles  in  cases  of  Hemiplegia 
of  cerebral  origin. 

As  a  complication  of  chronic  Paraplegia — for  it  never  appears  in  cases 
of  acute  transverse  myelitis — ^these  symptoms  are  very  common  and  cha- 
racteristic, most  frequently  occurring  in  cases  of  compression  of  the  cord 
from  vertebral  caries  and  in  cases  of  chronic  transverse  and  diffused 
myelitis. 

In  these  cases  of  chronic  paraplegia  it  is  only  when  the  lowest  lumbar 
oentres  are  destroyed  that  the  legs  are  flaccid.  In  paraplegia  from  angular 
<mrvature  and  in  hysterical  paraplegia  they  are  sometimes  spasmodically 
flexed ;  more  often  they  are  forcibly  extended. 

The  rigidity  is  caused  by  tonic  contraction  of  the  muscles  ("  contrac- 
ture ''),  and  is  associated  with  increased  reflex  actions,  both  superficial  and 
-deep,  and  with  the  clonic  contractions  known  as  ankle-clonus.  They  are 
no  doubt  due  to  increased  reflex  irritability  of  the  spinal  centres  below 
the  lesion,  and  this  again  may  be  referred  to  the  absence  of  the  normal 
inhibitory  influences  from  the  cerebral  centres.  The  difficulty  is  to  explain 
■why  their  appearance  is  delayed. 

The  anatomical  change  which  is  found  in  cases  of  spastic  paraplegia 
is  a  sclerosis  which  descends  from  the  seat  of  disease  along  the  crossed 
pyramidal  or  motor  tract  in  the  later«d_coliunns  of  the  cord.  Cases  of 
secondary  rigidity  and  spasm  of  muscles  which  have  long  lost  voluntary 
power  are  probably  of  the  same  pathology,  whether  paraplegic,  hemiplegic, 
<nr  monoplegic  in  distribution. 

Beside  the  cases  of  spastic  paraplegia  secondary  to  compression  or  other 
transverse  lesions  of  the  cord,  we  shall  hereafter  meet  with  others  in  which 
nrimilar  symptoms  occur  as  complications  of  Progressive  Muscular  atrophy 
•(Amyotrophic  lateral  sclerosis)  and  of  Locomotor  Ataxia  (Spasmodic  tabes). 

There  are,  lastly,  very  rare  cases  in  which  rigidity  is  present  from  the 
4nt,  and,  indeed,  constitutes  the  most  marked  symptom,  so  that  it  may 
-•eem  to  be  the  only  obstacle  to  the  patient  standing  or  walking.  Here 
the  lesion  is  in  all  probability  a  primary  symmetrical  sclerosis  of  both 
lateral  columns.  Evidence  on  this  point  was  afforded  by  a  case  of  Dr 
Korgan's,  of  Manchester,  in  which  Dr  Dreschfeld  found  sclerosis  of  the 
•crossed  pyramidal  tracts  and  no  other  lesion,  spinal  or  cerebral  (*  Transac- 
tions of  the  International  Medical  Congress  of  1881 ; '  and  '  British  Medical 
.Journal,'  1881,  vol.  i,  p.  407).  Spastic  paraplegia,  whether  secondary  or , 
primary,  is  therefore  anatomically  a  **  systemic  "  or  "  columnar "  disease,  j 
"the  sclerotic  process  keeping  to  a  definite  tract  of  fibres.  / 

Spastic  paraplegia  is  said  to  occur  chiefly  in  persons  between  thirty 
.:and  fifty  years  of  age,  and  in  men  more  often  than  in  women;  but  it 
follows  the  incidence  of  the  primary  lesions  of  which  it  is  most  often  a 
fesult.     The  causes  of  primary  cases  are  unknown.     Poisoning  by  syphilis 

*  Synonjfnu.  —  Spastic  spinal  paralysis  (Erb)  —  Tabes  dorsalis  spasmodicn,  in  part 
(Cli!ir-ot) — Primary  and  secondary  later.il  sclerosis— Spasmodic  paralysis. 
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and  by  lead  have  been  tiu&pecied,  and  also  by  L(Uh}frU9  ci^era  la  three  i 
reported  fi"ora  Italy, 

Symptoms. — ^Tlie  lower  limbs  assume  a^  &  rule  a  position  of  rigid  ex- 
tenwoii  and  adduction.     The  contraction  varies  greatly  in  de^©«,  and  it 
first   it   is   only  occasionally   present*   generally   wbeu   the   patient  MaiA 
upright.     One  of  the  earliest  symptoms  of  the  complaint  is  a  peciiUa 
In  walking  the  foot  is  lifted  with  difficulty  ;   the  toes  are  acraped  aid 
the  floor  and  catch  ugainsi  every  inequality  in  the  surface  ;    the  step  ti 
short  and  ht^sitating,  and  sometimes  there  is  a  (>eoiiliar  hopping  movemrnt, 
the  body  beini;  raised  ujxin  the  toes  at  each  step  as  iu  equino-vnrus.     Very 
often  the  attempt  to  widk  causes  a  tremor  in  the  foot  and  leg<«  which  may 
extend    to   the   trunk   also. — a   ti-ue   clonus.     In   some    cases    the   back  if 
arched,  and  the  head  thrown  backwards  ;  in  others  the  body  is  bent  for- 
wards over  the   toes   by  similar  tonie  contraction  of  the   dexor  muscki 
of  the  trunk,  so  that  there  is  danger  of  falling,  especially  in  descending 
8taii*s.     The  gait  at  one  stage  may  be  rolling  or  waddling,   as  ca 
described  by   the   late  Ur  Robs.     The  legs   feel  weak  and   heavy 
easily  tired.     Sometimes,  if  the  patient  sits  down,  his  lega  are  thrust  ; 
frai*d,  so  that  his  feet  do  not  touch  the  ground,  as  if  his  knees  were  i 
losed  or  he  had  wooden  legs.     In  more  extreme  cases  he  is  con&ned  W 
bed,   and  is  i>erfeotly  helpless.     His   knees  are  tightly  presned   togethef 
by  spasm  of  the  adductors,  and  cannot  be  bent  from  spasm  of  the  quadri- 
oeps.     Yet  in  uBcomplicated  cases  there  is  no  impairment   of  sensihiHty 
pain    is    absent,    and    the    bladder    and    rectum    perform    their    funciioDi 
naturally.     The  galvanic  and  faradic  contractility  of  the  muscles  is  sllghtlj 
lowered,   but   there  is   no   reaction   of   degeneration.     In   cases,   however, 
which  are  secondary   to  myeUtis  or  compression  thetje  negative  chartctrn 
are  often  wanting. 

The  **  tendon-reflexes  *'  are  increased.  Not  only  is  the  knee-jerk  eup- 
gentted,  but  movements  can  be  excited  through  the  tendons  of  the  tibialii 
anticus  and  posticus,  the  biceps  femoris,  luid  even  through  aponeurotic 
structures.  Ankle-clonus  is  present.  There  is  usually  increase  of  the  atqitf- 
ficial  reflex  movements,  which  are  excited  by  cutiineous  irritation. 

The  plantar  reflex  is  not  only  exaggerated  but  altered.  Instead  of  tbiJ 
natui-al  flexion  of  the  foot  and  toes,  which  makes  the  dorsal  ospfcl  cdotci 
and  the  plantar  concave,  the  result  of  tickling  is  to  cause  what  noruislJT  ii 
only  seen  in  young  childi'eu — dorsal  flexure  of  the  foot  ^^^tli  extensiofi  lo^ 
spreading  of  the  toes.  This  "  infantile  "  form  of  the  plantar  reflex  is  pP^ 
bably  due  to  a  similar  condition  in  the  healthy  child  and  in  the  a^t 
iiffected  with  spastic  paraplegia :  in  the  latter  the  flbres  in  the  lst<r»l 
columns  which  connect  the  upper  with  the  lower  neurons  have  Icwt  tJiaf 
myelin,  in  the  former  it  has  not  yet  been  developed.* 

This  extension  (or  **  dorsifleiion  ")  of  the  great  toe  and  of  the  wbote 
foot,  with  divarication  of  the  toes,  is  therefore  an  important  evident^  ^ 
lateral  sclerosis,  and  helps  to  distinguish  it  froui  the  exaggerated  lentJ* 
reflex  seen  in  some  cases  of  hysterical  paraplegia.  This  remarkahie  ^'^ 
ptom  was  first  noted  by  Babinsky,  and  is  sometimea  deserib^  under  hi" 
name. 

The  course  of  spastic  paraplegia  is  progressive,  but  very  elow,  ncscujvu: 
(I  period  of  eight,  ten,  or  fifteen  years  ;  and  sometimes  it  remains  italit  i  J 

*  The  wedulblioti  nf  the  (t>  swl  pyniinidal  tnct»  u  drst  observecl  by  il^Uig'  ^^} 
taket  pUce  nUout  Hve  month r  nfter  birth. 
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for  a  long  time.  It  may  never  extend  above  the  hips,  or  it  may  at  length 
Affect  the  Imnbar  and  abdominal  muscles  or  the  upper  limbs.  The  abdomen 
then  feels  hard,  and  is  separated  from  the  lower  part  of  the  chest  by  a 
furrow.  The  fingers  are,  from  time  to  time,  or  permanently,  clenched 
within  the  palm ;  there  is  an  extension  of  the  wrist-  and  elbow-joints  with 
pronation  of  the  forearm ;  and  the  arms  are  fixed  rigidly  by  the  side  of  the 
trunk.  One  leg  is  often  affected  before  the  other,  and  the  contraction 
may  then  spread  to  the  arm  of  the  same  side  before  it  involves  the  opposite 
leg.  In  rare  cases  the  upper  limbs  are  the  first  to  be  attacked.  Occasion-, 
ally,  and  most  often  at  the  latest  period  of  the  disease,  the  lower  limbs  are; 
rigidly  flexed,  instead  of  rigidly  extended. 

Dr  Savage  has  observed  cases  of  spastic  paraplegia  going  on  to  the 
-development  of  general  paralysis  of  the  insane.  The  writer  had  a  well- 
marked  case  of  this  sequence  in  a  man  under  treatment  in  Philip  Ward 
during  the  greater  part  of  the  year  1889. 

Cases  of  spastic  paralysis  affecting  the  lower  limbs,  which  end  in  para- 
plegia and  general  paralysis  of  the  insane,  also  have  been  described  in 
America  by  Putnam  and  Dane  as  occurring  chiefly  in  women,  and  marked 
anatomically  by  sclerosis  of  the  posterior  columns  and  cerebellar  tract  as 
well  as  the  lateral  columns. 

In  diagnosis  we  must  bear  in  mind  as  probable  antecedent*,  caries  of 
the  spine  and  transverse  myelitis,  tabes,  progressive  muscular  atrophy, 
cervical  pachymeningitis  and  syringomyelia.  Hysterical  paraplegia  is  often 
spastic,  but  may  be  distinguished  by  the  above  character  of  its  knee-jerk, 
and  by  subsidence  of  the  spastic  symptoms  under  chloroform  (cf.  .^upra, 
p.  642).  A  more  difficult  condition  to  distinguish  is  Insular  sclerosis  (cf. 
infra).  Charcot  tells  us  that  in  one  of  the  cases  with  which  he  used  to 
illustrate  his  lecture  on  "  spasmodic  tabes  "  scattered  patches  of  sclerosis 
were  found  at  the  autopsy  as  high  as  the  crura  cerebri. 

Spastic  paralysis  in  children. — Dr  Gee  recorded  in  the  thirteenth  and 
sixteenth  volumes  of  the  '  St  Bartholomew's  Hospital  Reports  '  a  series 
of  cases  which  he  called  *'  spastic  paraplegia."  They  all  occurred  in 
children,  and  the  complaint  was  either  congenital  or  began  in  early  in- 
fancy. There  were  eight  oases,  six  girls  and  two  boys.  The  legs  were 
always  affected,  and  sometimes  the  arms  also,  and  the  symptoms  corre- 
sponded with  Erb's  and  Charcot's  descriptions.  Dr  Gee  laid  stress  on  the 
fact  that  handling  the  limbs  increased  the  rigidity.  Chloroform  relaxed  it 
in  nil  cases  but  one ;  in  that  instance  the  muscles  of  one  calf  were  a  little 
wasted,  after  the  disease  had  lasted  eleven  years.  The  adduction  of  the 
thighs  caused  the  legs  to  be  crossed  in  walking  (**  scissors  gait  ").* 

Seeligmiiller,  Erb,  and  Gowers  have  also  described  spastic  paraplep:ia 
in  children.  In  some  of  these  cases  it  was  of  the  variety  described  by 
Charcot  as  "  sclerose  laterale  amyotrophique,''  in  which  muscular  wasting 
is  also  present,  and  the  anterior  comua  as  well  as  the  lateral  columns  are 
affected ;  in  others  the  symptoms  were  referred  to  a  cerebral  rather  than  a 
spinal  lesion,  and  during  the  last  few  years  we  have  had  two  such  cases  in 
Guy's  Hospital,  one  in  a  boy  of  three,  the  other  in  a  girl  of  seven,  both 
probably  congenital. 

Rigidity  of  the  limbs  with  clonus  is  characteristic  of  the  "  birth  palsies  " 

•  See  alao  Dr  Qee's  paper  on  "  Hereditary  Infantile  Spastic  Paraplegia,"  published  in 
the  twenty-fifth  volume  of  the  same  'Reports'  (Jan.,  1890),  in  which  he  describes  spastic 
paraplegia  with  some  mnscalar  atrophy  of  the  arms  in  a  father  and  two  children. 
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in  children,  which  are,  as  a  rule,  monoplegic  or  hemiplegici  but  sometiniet 
paraplegic. 

General  ^ognoms  and  ireatment. — Spastic  paraplegia  is  always  a  Ttrj- 
chronic,  and  probably  an  incurable  disease.  Erb  has  reported  seTeral  caifii 
B&  much  relieved  by  galvanic  currents  applied  to  the  spine;  but  he  ftlio 
speaks  favourably  of  the  ''  cold  water  cure/'  and  of  the  gaseous  saline  bathi 
(Soolbaden)  of  Rehme  and  Nauheim,  and  he  has  found  the  nitrate  of  tiltrer 
sometimes  useful  as  an  internal  medicine.  Charcot  recotiijneiMled  thir 
bromides*  StrvLhiiia  h  likely  t-o  do  harm  rather  than  good,  and  rr>muin  and 
belladonna  have  been  given  without  any  useful  results,  but  in  some  cafte«  to 
be  presently  mentioned,  physofttigina  has  been  of  great  service.  The  late  Dr 
Ross  believed  the  galvanic  current  to  be  by  far  the  most  trust w-c^rtiir 
remedy,  but  Gowers  has  found  that  faradism  is  harmful,  and  that  galTamim 
has  no  influence  in  lessening  the  spasm  or  improving  the  strength.  At  ht 
well  puts  it,  in  primtiiy  lateral  sclerosis  the  chance  of  recovery  and  the 
danger  to  life  are  both  ^uialL 

Clinical  cases  of  sj^o^tir  jjoraphgia, — In  patients  suffering  from  chronic 
paraplegia,  the  spasmodic  s^^mptoms  above  described  are  cxjnstantly  mrt 
with;  but  we  have  had  very  few  cases  at  Guy's  Hospitiil  wliiiL  muM  Sr 
regarded  as  primary  spastic  paraplegia. 

In  eight  or  nine  instances  contraction  of  the  lower  Ui^nus  wiu-  apjuirt^rju^^ 
the  primary  disease  ;  but  the  legs  and  thighs  were  draw  n  up  in  a  state  0/ 
flexure  instead  of  beinjr  stretched  out.  Any  attempt  to  straighten  tb 
liiiibs  has  generally  caused  great  suffering  ;  Imt  in  one  case — that  of  a  maji 
aged  thirty-three,  under  Wilks's  cmx* — the  suspension  of  a  weight  of  h^ 
teen  pounds  to  the  right  foot  led  to  a  marked  diminution  of  the  poio ;  ihr 
limb  was  bent,  so  that  the  heel  almost  touched  the  buttock,  and  il  «uW 
not  be  put  straight  even  when  chloroform  had  been  inlialed.  In  cvn 
instances  the  extract  of  Calabar  bean  appeared  to  remove  the  rigidilj 
altogether. 

The  following?  are  the  cstea  referred  to; — 1.  Ilip  ^ rat  rase  in  which   I  oWr    ' 
MitiBfactory  result  wns  that  of  a  boy,  ajfed  six,  who  wa«  admitted  on  A«|ni*t  U^ti 
He  had  been  well  imttl  three  weelcR  previously.     He  lar  on  hij  rt|{ht  stde*  witU  hv  ^lv 
dravvn  up,  nnd  unable  to  move  thetn,     Th»y  could  be  forcibly  e^teuded.  bot  then  hfHtm 
rigid.     The  expression  of  his  fate  was  hidicotivt-  of  paiu,  and  he  had  complained  of  puB 
in  the  back  of  the  head  and  over  tlie  spine.     Semtation  was  unimpaired,  hnt  the  frcv*  ^^^ 
urine  were  often  pasAcd  into  the  bed.     He  could  close  hit  hands,  but  with  «  ten  f  rW' 
grasp^  and  aometimes  they  were  noticed  to  be  etiff.     The  dingnoala  was  1 
menin^tis,  and  hydrnrpr.  c.  crcta,  iodide  of  potastiuro,  bromide  of  potiwftti 
medicines  were  given  without  any  result  up  to  the  8th  of  Oc(ober.     At  that  t 
to  take  the  extract  of  phypostigmR  in  dosfs  of  one  sixth  of  n  grain,  gradnall 
half  a  grain,  three  times  daily.     Improvement  quickly  set  in ;  the  Itmbs  * 
and  he  reg^ftined  the  power  of  moving  them.     On  November  21st  co- 
wine  were  snhstitnted  for  the  Calabar  bean.     On  January  9th,  1875,  L.  ....         ..., 

able  to  wfilk  pretty  well  without  help. 

I-*  2.  In  1876  I  was  asked  to  see  a  boy,  aged  fourteen,  who  was  nnder  Hr  Cooper  Fonur* 
care,  with  contraction  of  the  thighs  and  legs,  wbich  had  been  coming  on  for  iix  woBib* 
He  appeared  to  Buffer  intensely  from  pains  in  the  affected  limb«,  and  arreamed  whffitV? 
were  touched.  The  le^t  and  thighs  were  much  wasted.  Remembenns^  the  fonmy  f««f«  ^ 
prescribed  the  Calabar  Ix-an  in  doses  at  first  mod^itte,  but  quickly  increainl.  Tiff 
symptomi*  at  once  began  to  subside.  He  was  after  a  time  trnnsferred  to  my  eharg*.*^ 
left  the  hospital  cured. 

3.  On  October  31st,  1876,  a  woman,  aged  forty-one,  was  admitted  irtw[..f  m*  ^«»i.  «iti' 
a  spinal  nffeetion  which  had  come  on  suddenly  two  months  h«fore«     ^^ 
of  pains  in  the  leg-museles  and  then  of  stiffness  in  the  joint*.     This  wa 
weakness  and  wasting  of  the  lower  limbs ;  and  then  tiiey  slowly  beigan  in  > 
lay  in  bed  with  her  legs  strongly  flexed,'  when  they  weru  forribly  atraigbtei] 
Ifreat  pain.    Faradic  contractility  was  found  to  be  much  dimlniabed,  and  shv  Lai  p^^'*' 
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lo«t  of  fti'iisation ;  she  could  not  pasa  lier  water,  Sli«  took  nt  fint  Imlf  a  grain  of  extract 
of  physoattgma  three  tiuit^s  dailj  i  after  a  week  this  dose  wa«  doubled,  and  four  days  later 
it  was  trebled.  By  thi.s  time  the  cotdd  move  her  [&gt  to  gome  extent.  The  ttredicioe  wa4 
coatinowl  for  a  month,  and  then  ^ome  tincture  of  iron  was  prescribed.  By  r>ecem1>er  23rd 
^he  could  straighten  her  leg*  perfectly  well.  In  the  month  of  February,  1877,  she  became 
iihle  to  iitjiad  and  to  walk  without  help,  and  ou  Mtirch  lit  she  w^s  discharged  cured« 

4.  la  1878  a  tailor,  aged  twenty-eight,  came  into  the  Clinical  W«rd  undi*r  my  ear«  on 
May  29tU«  Fourteen  months  previoualy  he  had  been  on  a  river  in  South  America  loading 
timber,  and  had  repeatedly  got  wet  through  and  bad  allowed  hit  clothes  to  dry  ou  him  ;  h# 
>aid  he  was  well  used  to  getting  wet  with  salt  water»  but  not  with  fresh  water.  Four  or 
ihv  days  after  he  left  off  this  work  he  one  morning  on  waking  found  that  his  left  leg  waa 
stiff  and  painful  in  the  hum.  As  the  ripcidity  gradually  got  worse  he  went  into  hospital 
at  Xew  Orleans,  and  after  a  time  it  pasied  off.  He  returned  to  workj  but  two  tuontlis^ 
later,  the  weather  having  been  had,  he  again  began  to  suffer  from  Htiffness  and  pain  in  the 
left  leg.  Presently  the  right  one  aUo  was  attacked.  They  both  became  weak,  and  for  tix 
weeks  before  admisfllon  he  conld  not  walk  without  a  stick.  At  times  he  had  short  attack* 
of  conrulaive  twitchings  in  the  left  leg.  I  found  the  muscles  of  the  thigh  decidedly  rigid 
on  both  aidea,  especially  the  left.  Atter  leaving  him  for  n  few  days  without  treatment,  I 
prescribed  the  extract  of  Calabar  bean  in  doses  of  a  quarter  of  a  gniiii,  afterwards  increased 
to  one  graiii.  Improvement  was  not  at  first  very  striking,  but  at  the  end  of  thirty-foar 
dAjs  there  was  hardly  any  rigidity  left. 

5.  The  only  case  that  I  know  of  in  which  the  extract  of  physostigma  produced  any 
oaplettaant  effects  is  one  recorded  in  vol.  xviii  of  the  *  Guy^s  Hosp.  Hep.'  A  boy«  a^ed  ten^ 
bad  been  suffering  for  some  months  with  parapleiria  before  rigidity  of  the  legs  set  in. 
A  quarter  of  a  grain  of  the  extract  was  ordered,  and  after  a  week  it  was  increased  to  half 
a  grain  three  times  daily.  By  mistake  he  took  a  grain  in  one  dose,  nnd  on  hour  afterwurch 
he  was  blue  in  the  face  but  perfectly  conscious,  perspiring  profusely,  a  clear  froth  coming 
from  the  mouth,  the  pupils  of  uatuml  stze,  the  hands  cold,  numb,  and  almost  powerlei*". 
He  had  an  emetic,  and  in  three  hoars  he  was  as  well  as  before, — C.  H.  F. 

These  cases  belong  to  a  different  cliniiai  tyi>e  from  those  described 
above,  and  have  possibly  n  different  patholotry.  font rnet ion  of  the  le^ 
in  a  fibred  condition,  apart  from  primary  diBea«e  of  tlie  joints,  may  super- 
vene  in  the  last  stage  of  chronic  diffused  inyelitis,  of  compression- 
parapl^ia,  of  infantile  atrophic  parnlysis,  and  even  of  primary  laterat 
•deroBiB  itself.  It  may  also  occur  in  hysterical  paraplegia  ;  but  the  **  cada- 
veric "  position  with  extended  hipe,  knees,  and  ankles  and  adducted  feet  is 
characteristic  of  the  clinical  type  of  Charcot  and  Erb. 

A  well-marked  case  of  the  common  secondaiy  form  of  spastic  paraplegia 
wa*  during:  four  years  under  the  writer's  care  in  Guy's  Hospital,  and  ended 
in  recovery. 

The  patient,  a  boy  of  twelve,  when  first  admitted  in  January,  1^85,  suffered  from  cnries 
of  the  cervical  and  of  the  lower  dor*al  vertebra,  which  afterwards  produced  both  lumbar 
aad  psoas  abscesses.  There  was  no  amesthesia  or  serious  disturbance  of  the  bladder  or 
rectttm,  or  bedsores,  or  pain.  The  muscles  were  not  atrophied  except  from  want  of  use. 
When  first  admitted  there  was  tonic  contraction  of  both  arms  and  both  leifs,  the  former 
C«d»  with  maim  en  ^riffe,  the  latter  extended  in  the  cadaveric  potitiou.  Knee-jerks  and 
itar  retieiea  were  exaggerated,  and  ankte>clonus  was  readily  elicited.  Fnradic  con- 
til  ity  was  unaffected.  Physostigma  wns  prescribed  tind  pushed  without  benefit ;  but 
after  many  months,  us  the  result  apparently  of  improvement  of  the  vertebral  disease  by 
Mtirgical  treatment,  the  power  of  bi^  arms  gradaally  became  almost  normal »  and  contrac- 
tion disappeared;  he  conld  move  his  lei^s  well,  although  chmns  and  exnggerated  rcAexes 
remained,  and  his  general  condition  greatly  improved.  Finally  he  was  discharged  in  1889, 
t&ble  to  walk  and  use  all  his  Umbs,  fre<f  from  spasm,  and  only  showing  the  angular  curva- 
tore  of  his  spine,  and  the  scars  of  healed  abscesses. 

Of  imoomplicated  and  possibly  primary  siJastic  paraplegia  the  writer 
has  only  seen  two  cases.  Both  patientts  happened  to  be  clergymen.  The 
»iiie,  a  remarkably  healthy,  weIl-develoi)ed  man  of  about  forty^  complained 
(if  gradually  increasing  difficulty  in  walking*  owiiipr  to  **  stiffness  "  of  the 
He  could  not  bend  his  knees.   ai\d   fotaul  it  almost  impossiblckj 
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ttioend  a  broad  uud  shallow  Hight  of  stairs.       \VTien  lying  down  lii* 
were  rigidly  extended.     Ankle-clonus  was  present  and  the  knee-jerks 
increased.     There  was  no  pain  except  during  occasional  cramps*  or  s] 
in  the  legs.     The  pelvic  ur^ans  were  unaffected.     There  wafi  no  true  part* 
plegia*  for  the  lower  liuibs  could  be  moved  readily  until  the  check  of  stifl^ 
ness  came,   and  the  skin  was  normally  sensitive.     The   muscles  were  of  i 
good  size.     Physostigma  waje  preflcribed,  and  he  thought  there  was  somf 
improvement  after  several  months,  but  if  any  it  was  slight-     He  afierwanli 
tried  massage  and  other  plans  of  treatment,   but  the  local  diaeaae  wtiit 
slowly  on  until  his  death  by  an  acute  attack  of  pneiunonia. 

The  other  case  occurred  in  an  older  man^ — one  who  had  be€n  an  Alpim* 
climber  and  enjoyed  robust  health.  In  his  case  also  the  loss  of  locomotivr 
power  tmly  resulted  from  stiffness  of  the  legs.  The  knees  were  bent,  the 
body  was  bowed,  as  if  with  the  "  chronic  rheumatism  "  of  an  n^ed  |^»«(ua&t. 
so  that  it  was  almost  impossible  for  him  to  walk  or  to  stand  upright.  The 
pelvic  organs  were  unaffected  ;  knee-jerks  were  readily  produced  and  daniw 
also.  As  in  the  previous  patient,  the  upper  limbs  were  free.  In  thin 
case  also  physostigma  waa  fully  tried  with  only  doubtful  benefit,  htil 
under  repeated  courses  of  nitrate  of  silver  decided  improvement  took  [>haf, 
whether  in  consequence  or  not  must  be  doubtful.  At  present  (13997  lu- 
•enjoys  good  health,  but  the  spastic  paraplegia  remains* 

In  a  well-known  paper,  read  before  the  Royal  Medical  and  Chirui^ial 
Society  in  1830,  l)r  William  Budd  recorded  the  case  of  a  young  Indv  m 
whom  the  slightest  disturbtince  of  the  bedclothes  caused  violent  contr»ctiom 
of  the  right  leg,  which  wa«  paralysed ;  but  there  was  a  successive  diniiag- 
tion  in  the  vigoui'  of  the  spajsms  on  each  renewal  of  the  stimuiua;.  Ihm- 
reflex  movements  were  attended  with  pain  like  that  of  cnunp.  Am  a  nile. 
however,  in  cases  of  complete  paraplegia  with  subsequent  lateral  gcWrt^s. 
the  patient  has  no  consciousness  either  of  the  application  of  th^  sti.jjnlti* 
or  of  its  effect,  unless  he  sees  the  jerking  of  his  legs.     The  su**-  'f 

the  lower  neurons  seems  to  be  directly  augmented:  for  the  adin.^.... .  -  « 
of  strjxhnia  excites  spasms  in  paralysed  limbs  much  eaiiier  than  in  tb«>t' 
which   i*emain   obedient   to   the   will.     Violent   convulsions   are    -  i 

excited,  not  only  by  titklinL''  the  sole  uf  the  foot,  but   also  by  ^ 
or  defiecalion.     One  of  Dr  Budd's  patients  was  obliged.   whenevc»i   Uv  «*- 
placed  upon  the  night-stool,   to   have  his  feet   inserted  into  two  lotjp* 
saddlers*  webbinir  which  were  nailed  to  the  floor,  while  two  larger  W^\* 
were  adjusted  over  his  knees;   otherwise  he  was  liable  to  be  thrD^^c  ^'"' 
wards  upon  the  ground. 

ArPEcnoNM  of  thb  Spinal  Membranes. — ^A  few  words  m^%^  V  ^^^ 
concerning  lesions  of  the  meninges  of  the  cord  which  oftc 
plegia.     They  arc   not  segmental,   but  indiscriminate  or   d 
localisation. 

Spinal  meningeal  heertiorrhage. — Except  as  the  result  of  eevtrv  bjun««' 
which  come  under  the  care  of  the  surgeon,  this  is  a  very  mro  lesicxSL  I» 
is  supposed  to  be  caused  by  violent  bodily  efforts,  by  eonrutsions.  or  fcf 
pur]mra  and  other  general  conditions.  If  a  diagnosis  is  to  be  made  dariftC 
life,  it  must  be  based  upon  the  sudden  development  of  the  symplomi.  *»'' 
upon  the  coincidence  of  symptoms  of  irritation  of  the  cord  and  it»  aitrvr 
with  those  of  compression.  Certain  cases  marked  by  severe  psins  in  d)» 
back  and  limbs,  rigidity  of  the  spine,  and  partial  parnple^s  hare  ^^-" 
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attributed  to  the  same  cause  when  recovery  has  slowly  taken  place.  But 
it  would  seem  that  when  meningeal  haemorrhage  has  been  demonstrated  in 
the  deadhousc,  the  symptoms  have  not  been  equally  characteristic. 

Tumours  of  the  spinal  meninges  have  been  already  mentioned  in  their 
clinical  place  as  causes  of  paraplegia  by  compression  of  the  cord  (p.  630). 

Acute  spinal  meningitis. — Inflammation  of  the  vertebral  dura  mater 
(spinal  pachymeningitis)  is  a  frequent  sign  of  caries  of  the  vertebrae,  and 
forms  part  of  the  anatomy  of  paraplegia  from  compression. 

Secondary  inflammation  of  the  spinal  membranes  may  result  from  the 
invasion  of  a  deep  bedsore  over  the  sacrum.  In  some  cases  the  vertebral 
canal  is  actually  opened  by  sloughing  of  the  flbrous  membrane  which  closes 
ita  lower  end ;  in  others,  perhaps,  the  morbid  process  extends  inwards  along 
the  posterior  sacral  foramina.  Several  instances  of  this  kind  have 
been  observed  at  Guy's  Hospital,  and  probably  others  have  been  over- 
looked. Pus  has  generally  been  found  among  the  nerves  of  the  cauda 
equina,  and  beneath  the  spinal  arachnoid,  up  to  the  base  of  the  brain.  No 
distinctive  symptoms  seem  to  have  been  noted  in  these  cases. 

Other  forms  of  acute  spinal  meningitis  accompany  myelitis  and  trau- 
matic, tuberculous,  epidemic,  and  other  forms  of  cerebral  meningitis,  which 
will  be  fully  described  hereafter.  Hsemorrhagio  spinal  pachymeningitis  is 
also  occasionally  found  in  association  with  a  similar  affection  of  the  cere- 
bral dura  mater.  Primary  acute  inflammation  of  the  spinal  membranes 
does  not  appear  to  exist. 

Chronic  spinal  meningitis, — Certain  local  forms  of  meningitis,  occurring 
chiefly  in  association  with  syphilitic  giunmata,  or  with  caries  of  the  ver- 
tebrae, have  been  already  mentioned ;  but  it  sometimes  happens  that  the 
whole  of  the  spinal  membranes  are  found  matted  together  and  thickened 
round  a  cord  which  appears  to  be  perfectly  healthy.  In  1878  a  case  of  this 
kind  occurred  in  an  old  woman  of  seventy,  who  had  for  about  a  year  been 
suffering  from  slowly  advancing  paraplegia.  She  had  no  spasms  or  rigidity 
of  the  legs ;  she  lay  helpless  in  her  bed,  but  the  lower  limbs  still  retained 
some  power  of  sensation,  so  that  she  could  distinguish  heat  from  cold.  She 
complained  of  pains  in  the  legs,  apparently  not  severe,  and  in  the  lower 
part  of  the  abdomen.  After  death  the  visceral  arachnoid,  when  it  had 
been  stripped  off  the  inner  surface  of  the  dura  mater,  was  found  to  be  as 
thick  as  a  sheet  of  writing-paper.  In  the  lower  part  of  the  dorsal  region 
the  adhesion  of  the  membranes  to  the  cord  was  unusually  close  for  about 
an  inch  and  a  half  of  its  length.  The  thickening  extended  upwards  around 
the  pons,  and  to  the  under  surface  of  the  cerebellum,  so  that  the  cerebro- 
spinal aperture  was  closed.  Dr  Frederick  Taylor,  under  whose  care  the 
patient  was  during  life,  could  detect  no  morbid  change  in  the  cord  itself 
except  that  the  fibrous  septa  entering  it  from  the  surface  appeared  thicker 
than  usual. 

A  similar  case  was  recorded  by  Gull  in  his  well-known  paper  in  the 
'  Guy's  Hospital  Reports '  for  1856  (Case  7).  In  that  instance  rigid  flexion 
of  the  legs  was  a  marked  symptom,  and  they  were  also  affected  with 
frequent  spaams.  But  this  was  probably  a  case  of  compression  or  myelitis 
in  the  upper  dorsal  region,  with  secondary  descending  lateral  sclerosis. 

Erb  describes  chronic  diffused  spinal  meningitis  as  not  infrequent,  and 

often  recognised  during  life.     It  is  characterised,  he  says,  at  first  by  pain 

«iid  stiffness  in  the  back,  a  troublesome  "  girdle  sensation,"  a  feeling  of 

Teight  in  the  legs,  with  numbness,  tingling,  or  dragging  pains,  and  cuta- 
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neous  hyperaesthesia.  After  a  time  partial  paraplegia  deveio}«  it«elf; 
which  varies  in  degree  from  day  to  day.  There  is  generally  but  little  in. 
pairment  of  sensibility;  and,  according  to  Braun,  the  sphincters  reUiu 
their  functions.  The  change  in  the  membranes  is  usually  but  slight; 
they  are  more  or  less  thickened,  opaque,  and  adherent,  with  excess  of  fluid 
round  the  cord. 

This  form  of  paraplegia  has  been  ascribed  to  cold,  and  it  has  oftea 
been  observed  in  soldiers  after  severe  fatigue  and  exposure  during  a  cam- 
paign. It  may  begin  abruptly,  and  afterwards  pass  into  a  chronic  fonn. 
If  complicated  with  myelitis,  the  peripheral  part  of  the  cord  beneath  iht 
pia  mater  sometimes  undergoes  sclerosis  in  an  annular  form  (cf.  p.  623). 

Erb  says  that  many  such  cases  [Mrove  fatal  by  bedsores,  cystitis,  or 
exhaustion,  while  others  recover  more  or  less  completely;  and  Braun 
regards  the  prognosis  as  favourable  if  the  early  stage  be  treated  with  local 
bleeding  and  cold  applications.  Afterwards,  when  paralytic  symptoms 
alone  remain,  the  patient  is  recommended  a  course  of  hot  brine  baths,  par- 
ticularly those  of  Rehme  or  Nauheim,  which  closely  resemble  the  saline 
waters  of  Droitwich.  Erb  endorses  Braun's  statements,  and  declares  that 
when  there  is  no  myelitis,  baths  at  high  temperatures  (98° — 108°  Fahr.) 
are  well  borne,  and  that  the  reputation  of  hot  springs  for  curing  psraplegia 
in  general  is  really  derived  from  their  success  in  this  particular  class  ot 
cases. 

Charcot  first  described  a  form  of  primary  inflammation  of  the  spinik 
dura  mater,   producing  pain  and  partial  paralysis   in  one  or  the  othe^ 
arm — Pcuihy meningitis  cervicalis  hypertrophica.     The  origin  of  the  iilx^a^ 
nerve  seems  most  often  to  suffer;    and,   after  paralysis  with  pain  »f 
atrophy  of  the  arms,  there  follows  secondary  spastic  paraplegia  of  the  letf 
We  shall  meet  this  affection  again  in  the  next  chapter  (p.  674). 


PAEALYSIS  ATTENDED  WITH  MUSCULAR  WASTING 

''  Weak  shoalders,  overcome  with  hardening  grief. 
And  pithless  arms,  like  to  a  withered  vine. 
That  droops  his  sapless  branches  to  the  gronnd." 

K.  Hbnby  VI,  part  i. 

General  charaders  of  columnar  diseases  of  the  cord — Special  characters  of  atrophic 

paralysis. 
Acute   Atrophic    Spinal    Paralysis — In   infants — its  course^    segudce, 

anatomy,  and  pathology — its  prognosis  and  treatment — In  adults. 
Chronic   Atrophic  Spinal    Paralysis — Progressive    muscular   atrophy — 

Symptoms — Pathology — Primary    and   secondary  forms — Spastic  atrophic 

paralysis — Pachym^eningitis  cervicalis — Diagnosis — Treatment. 
Bulbar  paralysis — Myasthenia  gravis. 

Primary  progressive  muscular  atrophy  in  children — Hereditary  juvenUe  form. 
Pseudo-hypertrophic  Paralysis — Primary  (myopathic)  muscular  atrophy. 

The  parapl^o  affections  discussed  in  the  last  chapter,  when  their  ana- 
tomical seat  is  ascertained,  are  found  to  be  due  to  a  lesion  of  the  cord  which 
is  "  indiscriminate."  Whether  it  affects  the  whole  organ,  as  diffuse  mye- 
litis, or  one  or  more  segments  only,  as  transverse  myelitis  and  paraplegia 
from  compression,  or  the  surface,  as  meningo-myelitis,  or  the  deepest  parts, 
as  peri-ependymal  myelitis — in  all  these  varieties  of  disease,  the  cord  ia 
affected  indiscriminately  throughout  the  diseased  segments. 

The  only  exception  was  spastic  paraplegia,  where  the  lesion  is  in  the 
most  typical  cases  limited  to  the  crossed  pyramidal  tracts  of  the  cord. 

There  are  several  other  spinal  diseases  which  agree  with  spastio  para- 
pl^a  in  this  particular :  they  affect  particular  tracts  of  the  cord,  and  as 
a  rule  do  not  transgress  these  anatomical  limits.  Moreover  they  are 
chronic  in  their  course ;  they  are  much  less  dangerous  than  acute  myelitis 
or  paraplegia  from  compression;  and  the  anatomical  process  which  causes 
their  symptoms  is  probably  the  same— either  degeneration  of  the  ganglion 
cells  or  their  atrophy  as  the  result  of  chronic  interstitial  myelitis,  i.  e.  grey 
degeneration  or  sclerosis.  They  are  called  by  Grerman  pathologists  "  system- 
diseases,"  an  uncouth  and  obscure  phrase  in  English.  ''  Longitudinal  (as 
opposed  to  transverse)  chronic  myelitis  "  would  express  their  range.  Per- 
hi^s  the  term  "  columnar  "  sclerosis  may  serve  to  denote  the  characteristic 
limitation  of  the  lesion  to  the  longitudinal  columns  or  tracts  of  the  cord.* 

*  The  recognition  of  the  physiological  division  of  the  white  snhstance  of  the  cord  into 
distinct  tracts  of  ascending  and  descending  fibres  is  due  to  Turck,  of  Vienna,  who  in  1851 
and  1853  described  them  as  regions  of  secondary  degeneration  after  lesions  of  the  brain 
and  cord.  Flechsig  snbseqnently  showed  that  the  same  distinction  is  observable  on 
development,  the  fibres  of  the  anterior  colnmn  and  anterior  root-zone  acquiring  their 
myelin  first,  those  of  Goll's  tract  and  the  direct  cerebellar  tract  next,  and  the  crossed 
pyramidal  tracts  last,  not  indeed  until  some  weeks  after  birth.  (See  Dr  Bram well's 
excellent  pUtes,  19—21.) 
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The  longitudinal,  columnar,  or  systemic  sclerofies  which  have  beea  i 
yet  observed  are  the  following : 

1.  Of  the  laterul  columns  (crossed  pyramidal  tract)   rarely  prinwiiy, 
often  secondary  ;  descending  from  a  primary  lesion  of  the  motor  tract 
the  brain  or  cord.     The  corresponding  disease  is  that  described  in  the 
chapter  as  Spastic  Paraplegia. 

2.  Of  the  antero-median  column  of  Tiirck.     This  is  always  second 
and  descending.     It  does  not  correspond  to  any  known  clinical  group  oi 
symptoms. 

3.  Of  the  posterior  columns  of  Burdach  (faseicuH  cuneaii).  This  ii 
usually  primary,  and  corresponds  with  the  clinical  malady  which  will  b« 
described  in  the  following  chapter  as  Tubes. 

4.  Of  the  postero-mediim  columns  of  GoU.  This  is  almoat  aIw«Ti  a 
secondary  lesion^  often  combined  with  the  last  in  tabes,  sometimes  ap^ 
pearing  as  an  ascending  degeneration  from  a  transverse  lesion.  Xo  con- 
atant  symptoms  are  known  to  answer  to  it. 

5.  Of  the  direct  cerebellar  tract.  This  is  always  Becondarv-  Mn/1  /^foeiid* 
ing.     It  also  does  not  give  rise  to  any  uecertained  malady. 

Secondary  sclerosis  of  the  '*  mixed  tract"  outside  the  antenur  r.^it-wJO 
antero-lateral  column)  has  been  observed  by  Gowers  and  by  To«>th,  as  ■ 
ascending  degeneration  after  fracture  of  the  spine.     Its  pathological  %\g 
ficanee  is  as  yet  unknown  (*  St  Barth,  Hosp.  Reports/  vol.  X3d), 

6.  Of  the  large  motor  and  troi:>hie  ganglion  cells  of  the  anterior  cor 
This  is  sometimes  an  acute,  sometijnes  a  chronic  process,   and  is  ofts! 
confined  to  a  single  segment  or  to  some  part  of  the  anterior  conm  ia  » 
single  segment. 

The  cells  which  form  the  posterior  vesicular  colxmin  of  Lockhnrt  Clarke 
appear  also  to  be  subject  to  a  destructive  process  which  affects  them  alone. 


In  the  present  chapter  we  deal  with  clinical  affections  for  the  must  ptrt 
identified  with  disease  of  the  anterior  cornua.     But  they  are  also  unitt-d  ' 
a  common  symptom,  that  of  marked  and  rapid  atrophy  of  the   paridy 
muscles,    as   well   as   negatively   by   the   absence    of   ana&sthesia.    iropbifl^ 
changes    in    the    skin,    pelvic    ^inpt4ims,    ocular    symptoms,    or    tmsatal 
disturbance.     They  may  be  conveniently  dealt  with  together  as  Atrophic 
Paralyses. 

Pathologically  these  forms  of  spinal  paralysis  differ  from  the  rariooi 
kinds  of  paraplegia  described  in  the  last  chapter,  in  that  the  paimlytit  i* 
the  result  not  of  severance  between  the  upper  neuron  of  the  brain  msnA  the 
lower  neuron  of  the  cord,  but  of  destruction  of  the  latter,  without  tmpUoa- 
tion  of  the  sensory  tract.  Hence  the  motor  paralysis  unaccomp^niod  bj 
amesthesia,  hence  the  paralysis  of  reflex  as  well  as  voluntaiy  Dio 
and  hence  the  trophic  symptoms. 

Some  cases,  however,  of  atrophic  paralysis  depend  on  lesiont  of  tlit 
nerve-trunks,  and  have  been  described  in  a  previous  chaplrr  (p.  593)w 
Others  begin  in  the  muscles  themselves,  but  these  arc  so  rUiA^lr  ctmaodbtA 
with  thotie  of  spinal  origin  that  at  present  it  is  most  cor  to  ^\f^*V^ 

them  with  those  which  own  an  undoubtedly  central  orij  fiiitcfiflr_ 

cornua  of  the  cord. 

M menhir   titrophy. — AVasting   of   the    muscles  may    be    i**r 

causes  which  it  is  well  t«  remember  in  distinction  from  that  diM»  !• 

direct  effect  of  local  lesions. 
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It  is  constantly  observed  to  follow  starvation,  as  from  cancer  of  the 

oeiophagus,  and  to  accompany  the  general  emaciation  produced  by  diarrhoea, 

br  specilic  fevers,  phthisis,  and  pyrexia  in  general.     Here  muscular  atrophy 

accompanies  wasting  of  the  fat,  and  to  a  less  extent  of  the  viscera;  while 

the  brain   and   cord,   the  bones,   and   the   heart   almost  entirely   escape. 

AiuBmia,  even  when  extreme,  is  not  accompanied  by  muscular  (or  adipose) 

atrophy,  as  is  seen  in  cases  of  chlorosis  and  of  Addison's  idiopathic  (so-called 

pernicious)  ansemia. 

Atrophy  of  the  muscles  occurs  from  disuse  in  bedridden  persons,  in 
liealthy  men  with  a  broken  limb,  and  in  the  course  of  chronic  affections 
o£  the  joints,  such  as  osteo-arthritis  and  gout.  The  hollowing  of  the  inter- 
o08^us  spaces  and  of  the  bail  of  the  thmnb  may  be  very  striking  in  cases 
of  this  kind. 

French  writers  describe  under  the  name  of  marasme  essentiel,  an 
^-trophic  affection  which  they  say  occurs  in  hypochondriacal  patients,  who 
^■yadually  assiune  the  appearance  of  living  skeletons.  It  corresponds  with 
^lie  condition  described  by  Gull  as  atwrexia  nervosa,  and  with  such  re- 
ixiarkable  cases  of  emaciation  as  that  in  a  man  who  was  cured  by  Weir 
;^fitcheirs  treatment,  published  by  Playfair  and  Brunton. 

Muscular  atrophy,  again,  results  from  the  disuse  of  paralysed  limbs,  as 
ixi  cases  of  hemiplegia. 

These  atrophies,  however,  are  general  in  distribution,  slow  in  progress, 
Asd  usually  moderate  in  degree.  They  are  quite  distinct  from  the  rapid, 
excessive,  and  discriminating  atrophies  which  are  the  subject  of  this  chapter. 
The  following  is  the  anatomical  arrangement  of  the  atrophic  paralyses 
to  be  described.  As  Gull  wrote  in  1862,  "  Progressive,"  or  perhaps  better, 
"excessive"  muscular  atrophy  may  arise  from  primary  lesion  of  the  mus- 
cular elements,  or  from  lesion  of  the  trunks  or  branches  of  the  nerves,  or 
from  morbid  changes  in  the  grey  matter  of  the  cord. 

i.  Having  the  primary  seat  in  the  cerebral  cortex.     Certain  cases  of 
birth-palsy  from  meningeal  haemorrhage  in  which  atrophic  as  well 
as  spastic  symptoms  develop, 
ii.  In  the  motor  anterior  comua.     Acute   and  chronic  poliomyelitis, 
anterior  comual  myelitis,  atrophy  of  the  motor  cells  of  the  cord, 
iii.  In  the  anterior  roots — Pachymeningitis  cervicalis. 
iv.  In  the  peripheral  motor  nerves — ^Multiple  neuritis.     Plumbic,  alco- 
holic, and  other  toxic  paralyses. 
V.  In  the  muscles — ^Myopathic  atrophy. 

The  following  are  the  clinical  forms  of  atrophic  spinal  paralysis  accord- 
ing to  the  order  adopted  in  the  present  chapter : 

1.  Infantile  paralysis,   essential  paralysis  of  children,   acute  atrophic 

spinal  paralysis, 
la.  The  same  condition  in  adults. 
\h.  A  subacute  form  of  the  same  (?). 

2.  Progressive   muscular   atrophy   of   Aran   and   Cruveilhier,    chronic 

atrophic  spinal  paralysis. 
2a.  Bulbar  palsy — ^the  same  condition  affecting  certain  cranial  nerves. 

3.  Pseudo-hypertrophic  paralysis. 

3o.  Other  forms  of  primary  muscular  atrophy. 

4.  Secondary  or  complex  forms.     Muscular  atrophy  enters   into  the 

series  of  symptoms  observed  in  certain  other  nervous  diseases 
beside  those  just  enumerated. 
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Amyotrophic  lateral  sclerosis,  Pach3aueningiti8  cervicalis. 
Syringomyelia  and  gliomatous  growths  affecting  the  cervical  cord. 
The  following  are  the  chief  points  of  distinction  from  a  clinical  point 
of  view  between  the  various  groups  of  atrophic  paralysis  which  are  at 
present  recognised : 

1.  The  age  and  the  sex  of  the  patient. 

2.  Hereditary  or  Family  distribution. 

3.  Localisation. 

a.  Chiefly  in  the  hands  and  shoulders — the  face  and  the  trUept 

extensor  brachii  exempt. 
j3.  Trunk  and  limbs,  particularly  calves  and  buttocks,  begiimiiig 

in  the  face. 
y.  Peronei. 

8.  Upper  limbs — supinator  longus  exempt. 
c.  Lower  limbs. 

4.  Complication  with  clonus,  contractures,  or  other  spastic  symptomi 

preceding  or  following  the  atrophy  or  affecting  the  lower  limbi 
while  the  upper  are  atrophied. 

5.  Presence  of  pain. 

6.  Electrical  reactions. 

7.  Rapid,  subacute,  or  chronic  and  ingravescent  course. 

AcuTB  Atrophic  Paralysis.* — In  the  last  century  this  affection  wm 
described  by  Underwood  in  his  treatise  on  the  'Diseases  of  Children* 
(1784).  Jacob  von  Heine  published  a  monograph  on  it  in  1840,  and  placed 
(as  did  afterwards  Duchcnne)  the  cause  of  infantile  paralysis  in  a  lesion  of 
the  spinal  cord.  When,  however,  autopsies  failed  to  reveal  any  morbid 
change,  MM.  Rilliet  and  Barthez  proposed  the  name  of  "^  paralysie  eaien- 
tielle ;  "  but  since  1863  better  histological  methods  have  shown  that  the 
anterior  comua  of  the  cord  are  diseased.  Accordingly  the  affection  is  now 
known  as  *'  poliomyelitisf  anterior  acuta."  The  old  name  ''  infantile  pan- 
lysis  "  is  not  wide  enough,  for  it  is  now  ascertained  that  the  same  disease 
occasionally  occm^  in  adults. 

Onset  and  course. — ^A  child  who  is  about  to  suffer  from  acute  atrophic 
paralysis  is  sometimes  apj>arently  well  until  the  loss  of  power  appears. 
But  more  often  he  falls  ill  with  febrile  disturbance  or  drowsiness.  Some 
times  the  earliest  symptom  is  an  epileptiform  convulsion,  or  spasmodic 
twitchings  of  the  face  or  limbs,  grinding  of  the  teeth,  and  rolling  of  the 
eyes.  Pyrexia,  when  present,  usually  lasts  a  day  or  two ;  but  it  may  paai 
off  in  a  few  hours,  or  continue  for  a  w^eek  or  more.  Convulsions  may  be 
repeated  during  twenty-four  or  forty-eight  hours. 

When  the  child  seems  to  be  getting  better,  and  is  being  washed  or 
dressed — or  perhaps  when  it  first  attempts  to  stand, — ^the  mother  or  nurse 
finds  that  one  or  more  of  the  limbs  is  powerless.  He  has  gone  to  sleep 
at  night  with  full  use  of  his  arms  and  legs,  and  in  the  morning  a  limb 
may  hang  flaccid  and  motionless.     The  affection  may  be  a  monoplegia,  the 

•  Synonyms. — Acate  amyotrophic  spinal  paralysis — Polioinyelitia  Anterior  acTiti«i»t 
(Kussmaul) — Anterior  coruual  myelitis  (Gowers) — Infantile  paralysia — Wasting  paliy  of 
children. 

t  /.  e.  myelitis  affecting  the  sirey  matter  (voXcoc).  Charcot  propoaed  Tephromyelitii 
(n^pde,  ash-coloared,  cinereous) ;  and  Vnlpian,  Spodiomyelitia  {9w69w£,  alto  ash-cobmsd, 
like  the  last,  bat  an  epithet  on\^  xiaed  m  v^Vt^^. 
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paralysed  limb  being  most  often  the  right  leg,*  but  sometimes  an  arm ;  or 
it  may  be  a  paraplegia,  or  a  hemiplegia,  or  a  crossed  paralysis  of  one  arm 
and  the  opposite  leg.  In  rare  cases  there  is  loss  of  power  of  the  trunk  or 
of  all  four  limbs,  or  they  may  be  attacked  in  succession  at  intervals  of  a 
few  hoiurs. 

Occasionally  the  initial  fever  is  very  slight ;  it  may  perhaps  be  absent, 
«nd  the  paralysis  be  the  first  symptom  that  the  child  is  unwell.  But,  as 
inight  be  anticipated,  there  is  no  thermometrio  evidence  of  this. 

It  is  characteristio  of  acute  atrophic  paralysis  that  the  affected  parts 
are  completely  relaxed.  No  reflex  movements  can  be  elicited,  whether  by 
«timtdation  of  the  skin  or  of  the  tendons.  On  testing  the  muscles  with 
faradic  currents,  one  finds  that  their  contractility  becomes  markedly  dimin- 
ished within  the  first  four  or  five  days,  and  is  entirely  extinguished  at  the 
end  of  a  week  or  a  fortnight ;  but  that  the  susceptibility  to  galvanic  cur- 
rents is  increased,  with  the  other  signs  of  the  reaction  of  degeneration 
{p.  567).  Rapid  and  early  wasting  of  the  muscles  takes  place,  and  the 
histological  changes  correspond  exactly  with  those  described  as  following 
lesions  of  the  nerve-trunks.  The  surface  of  the  paralysed  limbs  is  cold,  and 
they  are  pale  or  livid.  Volkmann  found  the  volimie  of  their  pulse  to  be 
diminished,  and  Charcot  states  that  after  death  the  main  blood-vessels  are 
remarkably  reduced  in  size. 

No  impairment  of  sensation  can  be  detected :  the  child  cries  lustily  as 
soon  as  the  poles  of  a  galvanic  battery  are  applied.  The  functions  of  the 
bladder  and  rectum  are  unaffected,  and  bedsores  do  not  appear. 

This  form  of  paralysis  shows  no  tendency  to  gradual  increase.  The 
iimbs  are  often  attacked  one  after  another,  but  the  loss  of  power  in  each, 
:although  not  absolutely  sudden,  becomes  complete  within  a  few  hours. 
Erb  says  that  the  whole  development  of  the  disease,  in  successive  outbreaks, 
may  be  protracted  over  a  week ;  but  it  generally  occupies  much  less  time. 

Before  long  recovery  begins  to  take  place ;  sometimes  within  a  few  days, 
more  often  in  the  course  of  two  or  three  weeks.  Muscles  which  have  begun 
to  waste  regain  their  size  and  strength.  If  the  arms  and  the  upper  part  of 
the  trunk  are  affected  they  are  more  likely  to  recover  quickly  than  if  the 
legs  are  paralysed.  In  the  course  of  a  few  months  the  disease  may  entirely 
•disi^pear,  especially  when  it  is  confined  to  a  single  limb.  It  would  be 
arbitrary  to  separate  such  '^  temporary  paralysis  "  cases  from  those  in  which 
there  is  permanent  loss  of  power ;  they  are  both  exceptional  As  a  rule  the 
recovery  is  incomplete ;  it  goes  on  for  a  month  or  eight  weeks,  so  that  the 
parents  of  the  child  are  confident  of  complete  recovery ;  but  after  this  the 
progress  becomes  slower,  and  at  the  end  of  six  or  nine  months  it  ceases 
entirely. 

The  condition  of  the  patient  at  this  time  is  very  variable.  One  limb 
■or  two  may  be  powerless  and  shrunken  throughout,  or  the  affection  may 
have  become  limited  to  certain  parts  of  an  arm  or  of  a  leg.  As  a  rule  the  [ 
^listal  parts  are  more  apt  to  suffer  permanently  than  those  nearer  the  trunk. 
T'olkmann,  however,  speaks  of  one  patient  as  having  a  muscular  forearm 
attached  to  a  himierus  like  a  stick ;  and  Erb  says  that  the  deltoid  some- 
times suffers  alone,  or  its  acromial  part  may  escape,  while  the  rest  wastes 

*  Gowert  says  that  the  limbs  on  the  left  side  of  the  hody  are  more  often  perma- 
nently affected  than  those  on  the  right.  The  two  statements  are  not  formally  contra- 
dictory. Bat  any  preponderance  on  one  side  or  the  other  is  small,  and  like  simiUr  slight 
weponderance  in  frequency  of  right  or  left  hemiplegia  or  pneumonia  or  ovarian  tnmonr, 
Mt  no  practical  or  scientific  interest  (cf .  p.  665). 
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aw&7.  Certain  muscles  exhibit  a  peculiar  independence,  some  by 
Tfiainipg  pai^aljsed  when  those  near  them  get  well,  some  by 
while  the  others  are  undergoing  atrophy.  The  following  usually  e«c«pt: 
the  supinator  longu^  of  the  forearm,  and  the  Unsor  fa*cut  lat4x  aiid  farlortiM 
of  the  thigh;  while  the  dtltoid  and  strratus  magnu$,  the  quadri^tp^  etim- 
BOTj  fcmoris,  gastrocnemius,  and  peronai  are  apt  to  suffer ;  or  llie  laH^ 
mentioned  may  suffer  alone,  and  the  extensors  in  front  of  the  leg  etctfie.* 
When  a  muscle  wastes,  the  destruction  of  its  hbres  does  nat  alunyB  k«4  to 
a  corresponding  diminution  of  its  mass,  for  interstitial  development  of  aiE* 
pose  tissue  sometimes  may  entirely  conceal  it. 

Apart  from  the  muscles,  the  entire  limbs  affected  with  this  d 
not  grow  at  the  natural  rate.  Hence  a  paralysed  leg  is  sometime*  i 
by  an  inch  or  an  inch  and  a  half,  and  occasionally  by  as  much  as 
inches.  Even  the  corresponding  half  of  the  pelvis  may  remain  uiule 
The  bones  are  not  only  shotler^  but  thinner  and  more  spongy,  and  \hett 
processes  smaller  than  on  the  healthy  side.f  This  is  not  from  dxsittis,  kff 
it  oc^^urs  when  the  paralysis  is  so  partial  that  the  child  halta  rety  Eul» 
and  is  on  its  legs  all  day* 

But  the  most  important  remote  effects  of  acute  atrophic  panljiti  in 
children  are  the  contractions  and  deformities  which  are  so  cominaDly 
observed.  Thirty  years  ago  Wilks  maintained  that  club-foot,  when  nwt 
oongenital,  is  the  result  of  paralysis,  and  is  not  primarily  a  spaamodic 
affection ;  and  this  view,  wliich  was  theu  opfiosed  by  *'  orthopawlic  "  wi^ 
geons^  is  now  generally  accepted.  The  contraction  is  not  the  result  of 
the  unopposed  action  of  the  antagonists  of  the  muscles  paralyse ;  fur 
Hiiter  and  Volknuinn  have  shown  thiit  when  there  is  loss  of  power  in  sevffil 
groups  of  muscles,  it  not  infrequently  hapj^ens  that  those  on  which  tln^ 
paralysis  is  most  marked  lie  icithin  the  open  angle  formed  b}-  the  di** '■  - 
ment  of  the  bones  at  a  joint.  For  example,  a  genu  rccurvaium  vi 
concavity  directed  forwards  may  appear  when  the  extensor  muscle  oi  tLr 
knee  is  powerless*  or  a  talipes  equino-varus  when  no  contractiorsfl  cftis  b* 
obtained  by  jfalvanisiiipf  the  calf  of  the  leg.  Volkmann  exj 
fiicts  by  showing  that  they  are  in  pjirt  due  to  the  iniluenoe  of  gr^  i -.. 
thus  the  weight  of  the  foot  causes  the  toe  to  point  downward  when  th^ 
limb  han^  in  the  air.  But  another  important  factor  is  the  gradual  stnia 
on  a  joint  in  efforts  made  by  the  patient  to  employ  the  weight  of  th<^  bod^ 
as  a  propelling  force,  Volkmann  has  noticed  that  when  a  person  who«t 
thigh-muscles  are  paralysed  learns  to  walk  without  crutches,  hi*  fwing*  the 
trunk  forwards  so  as  as  to  extend  the  knee  as  fully  as  possible.  The  rewiJ* 
is  that  after  a  time  the  ligaments  behind  the  joint  yield,  and  iht  kot^ 
becomes  bent  the  wrong  way.  A  subordinate  element  in  the  eauMitm  of 
deformities  is  the  contraction  of  the  ne^v  connective  tisaue  developfd  in 
the  interstices  of  the  wasted  muscles,  a  result  which  has  beea  oorm|iifidi 
to  '"  sclerosis  "  of  the  cord  and  *'  cirrhosis  "  of  the  liver. 

Dlstribtttion. — Putting  together  siity-two  oases  collected  hf  M* 
Duchenne,  tils,  thirty-two  of  the  late  Dr  Charles  West's  patients,  and  fix- 
teen  of  Dr  Goodhart's,  we  find  that  of  the  total  110  patients,  the  riffci 


•  Ott  tliis  curioas  dUtributioa  of  paralyrii,  seen  alto  in  the  cbronie  form  of  i 
puraljsTs  and  In  lead  paUy^  light  is  thrown  hy  the  int^restixi^  experioMaital  « 
obtftined  hj  Profetsora  Ferrier  and  Yea,  on  thf*  motor  roots  of  tbe  aervei  ^f  tb«  est 
in  the  monkey  (*  Proc.  Royal  Soc./  March,  1881). 

+  Remetiiberinj?  Hilton's  observationB  with  regard  to  the  arrett  of  erowth  lAtW  Ciitot 
patients  inffering  from  disuse  of  the  hip  or  knee-joint,  one  might  be  dla|ioi««|  to  rrf^  »^ 
theae  oonditionB  to  disuse ;  but  this  U  certainly  not  the  case.— C.  H,  P, 
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leg  only  was  paralysed  in  thirty-six  (a  third),  the  left  only  in  twelve,  both 
legs  in  nineteen  (paraplegia),  one  or  other  arm  in  seventeen  (making 
sixty-five  cases  of  monoplegia,  or  more  than  half) ;  hemiplegia  occurred  in 
twelve  (right  five,  left  five,  crossed  two),  facial  palsy  in  seven  (all  observed 
by  Dr  West) ;  while  in  five  cases  either  three  of  the  limbs,  or  all  four,  or 
the  muscles  of  the  trunk  were  paralysed. 

The  much  more  numerous  cases  collected  by  Dr  Allen  Starr,  of  New 
York  (•  Allbutt's  System,'  vol.  vii,  p.  191),  although  they  include  Duchenne's 
cases  of  twenty-five  affecting  the  right  to  only  seven  affecting  the  left  leg, 
yet  show  the  fallacy  of  small  numbers,  ^  for  in  595  cases  exactly  the  same 
number  (123)  affected  the  right  and  left  leg,  170  affectti  both,  53  one  or 
both  arms,  uid  47  all  four  limbs. 

Morbid  anatomy, — ^After  death  the  paralysed  muscles  are  found  much 
diminished  in  size ;  they  have  undergone  granular  degeneration,  the  fibres 
shrinking  and  the  contents  of  the  sarcolemma  losing  their  striated  appear- 
ance and  becoming  pigmented  and  amorphous.  There  is  sometimes  fatty 
overgrowth  between  the  fibres,  but  more  often  atrophy  of  the  adipose 
tissue :  and  there  seems  to  be  never  true  fatty  degeneration  of  the  muscle. 

Comil,  in  1863,  was  the  first  to  record  an  autopsy  in  which*  changes 
were  found  in  the  cord ;  but  the  body  was  that  of  a  woman  who  had  been 
paralysed  when  a  child,  nearly  half  a  century  before.  Royer  and  Damas- 
ohino  examined  the  cord  in  the  case  of  a  boy  who  died  of  scarlet  fever 
within  two  months  from  the  onset  of  the  paralysis,  and  Dr  Charlewood 
Turner  described  the  minute  anatomy  of  the  cord  in  a  child  under  three 
years  old  who  died  from  an  intercurrent  attack  of  measles  six  weeks  after 
the  paralysis  appeared  in  the  legs  ('  Path.  Trans.,'  ixx,  p.  202,  1879).* 
The  results  of  this,  and  of  a  few  other  observations  made  within  two  years 
of  the  attack,  may  be  summed  up  as  follows :  — To  the  naked  eye  there  is 
generally  no  perceptible  alteration.  Sometimes  in  the  cervical  or  lumbar 
enlargement,  and  on  the  right  or  left  side,  as  the  case  may  be,  the  anterior 
of  the  grey  matter  may  be  pink  and  softened,  or  reduced  in  size,  and 
the  corresponding  motor  nerve-roots  may  be  grey  horn,  translucent  and 
thin.  The  microscope  always  reveals  an  extensive  area  of  disease,  perhaps 
an  inch  or  more  in  length,  in  the  affected  region.  Granule-masses  (Gluge's 
Corpuscles)  are  generally  present  in  abundance;  there  is  nuclear  over- 
growth, the  vessels  are  dilated,  and  there  is  abundant  exudation  of  leuco- 
cytes— in  other  words,  there  is  an  inflammatory  softening.  But  the  most 
striking  change  is  the  disappearance  of  many  large  multipolar  nerve-cells, 
while  those  that  still  remain  are  in  various  stages  of  atrophy.  At  the  peri- 
phery of  the  affected  area  the  exudation-cells  and  nuclei  are  often  massed 
together  in  large  numbers,  so  as  to  form  a  kind  of  capsule.  Slight  diffused 
lesions  are  discoverable  in  the  grey  matter  of  a  large  part  of  the  cord,  some- 
times in  the  whole  length  of  the  dorsal  region.  In  the  anterior  and  lateral 
white  columns  there  is  little  change  to  be  seen,  but  the  anterior  nerve- 
roots  display  all  the  appearances  of  degenerative  atrophy. 

When  many  years  have  elapsed  since  the  onset  of  the  paralysis  the 
appearances  are  more  marked  to  the  naked  eye.  The  shrinking  and 
atrophy  of  the  anterior  part  of  the  cord  is  now  evident  on  the  cut  surface, 
and  when  the  affection  is  one-sided  the  symmetry  of  the  two  halves  is  lost. 
The  anterior  oornu  is  less  deeply  coloured  by  carmine,  because  the  proto- 

*  See  alio  Dr  Money *8  report  of  a  case  sixteen  weeks  after  paralysis  {ibidem,  vol.  xxxv. 
p.  46). 
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plasm  and  nuclei  of  the  motor  cells  are  gone,  but  the  adjacent  whit^ 
substance  is  more  so,  because  the  myelin  has  also  gone,  and  Deitens  celli 
and  fibrous  tissue  stain  better  than  normal  nerre-fibres.  Under  the  micnh 
scope  the  diseased  area  in  the  lumbar  or  the  cervical  enlargement  is  seen  to 
consist  almost  entirely  of  a  delicate  connective  tissue,  containing  an  immenae 
number  of  corpora  amylacea,  but  now  no  granule-masses.  No  ganglion 
cells  or  nerve-libres  are  at  this  stage  to  be  seen ;  any  remnants  of  cells  ire 
shrunken  and  pigmented.  The  anterior  comu  often  contains  the  small  • 
branched  spider-cells  of  Deiters.  The  anterior  and  lateral  columns  mar  be 
obviously  grey  in  tint,  and  translucent  as  compared  with  the  posterior 
columns. 

Pathology, — That  a  local  affection  of  the  spinal  grey  matter  should  aet 
up  pyrexia  would  be  strange.  There  may  be  a  question  whether  the  mye- 
litis is  not  at  first  diffused,  and  afterwards  clears  up  and  subsides  throogb- 
out  the  greater  part  of  the  cord,  while  one  particiilar  region,  to  which  it 
becomes  limited,  undergoes  entire  destruction.  But  more  probablj  the 
febrile  symptoms  point  to  a  primary  acute  infection  which  has  its  local 
lesion  in  the  anterior  comua. 

It  has  been  much  debated  whether  the   starting-point  of  the  lesion 
is  in  the  multipolar  cells  or  in  the  neuroglia  of  the  anterior  comua.    The 
same  question  applies  to  sclerosis  of  the  cord  generally  as  well  as  to  the     i 
origin  of  cirrhosis  of  the  liver  and  granular  contraction  of  the  kidney.  The    I 
nutrition  of  the  grey  matter  is  always  difficult,   particularly,  as  Moion    \ 
showed,  in  the  lumbar  enlargement,  from  the  great  length  and  narrowness 
of  the  arteries  which  supply  it ;  and  an  inflammatory  exudation  would  com- 
press them,  produce  coagulation,  and  by  starvation  and  pressure  destroy 
the  large  motor  ganglion  cells.      But,  as  Charcot  argued,  the  fact  of  its 
strict  limitation  to  certain  regions  of  the  cord  is  strongly  in  favour  of  the 
former  view ;    he  also  says  that  at  some  points  the  cells  may  be  foond 
diseased  w  Iiile  the  connective  tissue  remains  all  but  normal.     On  the  whole 
it  is  most  likely  that  the  process  begins  in  a  destructive  change  in  the 
motor  cells  of  the  anterior  comua. 

The  cases  in  which  the  access  of  paralysis  is  not  rapid,  but  sudden,  and 
imaccompanied  by  febrile  symptoms,  can  scarcely  have  the  same  pathology, 
and  seem  very  likely  due,  as  Gowers  believes,  to  hBemorrhage. 

Etiology, — ^With  regard  to  the  causes  of  acute  atrophic  paralysis  very  * 
little  is  as  yet  known.  It  is  far  more  common  in  children  between  one 
and  three  years  of  age  than  in  those  who  are  older,  but  it  is  often  aeen  in 
infants  of  from  six  to  twelve  months.  Ducheime  has  recorded  cases  occu^ 
ring  twelve  days  and  one  month  after  birth,  and  the  disordw  may  befsU 
any  age  up  to  puberty  and  beyond,  so  that  it  is  not  separated  by  any  abso- 
lute line  of  age  from  the  atrophic  spinal  paralysis  of  adults. 

The  two  sexes  appear  to  be  equally  liable  to  infantile  palsy.     Whether 
teething  plays  any  part  in  its  aetiology  is  very  doubtful.     Wharton  Sinkler, 
an  American   physician,   met  with  it  much  more  often   in  the   summer 
months  than  during  the  rest  of  the  year,  the  proportion  being  forty-seven 
cases  to  ten ;    and  this  is  confirmed  by  Ross,  Growers,  Starr,  and  other 
observers.     In  July  and  August  Dr  Sinkler  recorded  seventy-seyen  cases 
out  of  149,  and  in  the  same  months  Dr  W.  H.  Barlow,  of  Manchester,  writ- 
ing in   1878,  forty-eight  out  of  111.     The  supposed  general  neuropatlnc 
family  tendency  seems  not  to  be  present ;  Duchenne  never  saw  the  disease 
in  two  children  in  the  %&me  iiimW^  *)  ^xvd  the  few  cases  that  have  been 
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published  are  probably  mere  coincidences.  Those  who  are  attacked  are,  as 
a  rule,  neither  rachitic,  nor  scrofulous,  nor  syphilitic,  and  often  robust  and 
healthy.  Sometimes  infantile  palsy  is  set  up  by  a  chill,  at  least  Erb  says 
that  this  has  been  demonstrated  beyond  dispute.  Occasionally  it  arises 
during  convalescence  from  some  acute  disease,  such  as  scarlet  fever,  modified 
smallpox,  or  typhoid  fever.  The  view  of  its  pathology  now  most  generally 
taken  is  that  it  depends  on  an  acute  infective  disease. 

The  diagnosis  is  seldom  difficult,  if  one  keeps  in  mind  the  clinical 
history  and  features  of  the  disease.  One  must  remember  that  other  forms 
of  paralysis  may  occur  in  childhood ;  perhaps  that  which  is  most  likely  to 
cause  a  mistake  is  a  peripheral  paralysis  of  the  brachial  plexus  from 
sleeping  on  the  side,  or  from  pressure  from  a  band  fastened  tightly  round  , 
the  arm.  A  similar  temporary  paralysis  of  one  arm  may  be  caused  by  acci- 
dental stretching  of  the  brachial  plexus.  In  the  case  of  an  infant  brought 
by  a  person  ignorant  of  the  history,  it  may  be  impossible  to  come  to  a 
positive  conclusion  at  once. 

Prognosis. — So  far  as  is  known,  anterior  cornual  myelitis  is  never  fatal) 
whether  in  a  child  or  in  an  adult;  but  complete  recovery  is  rare.  When 
a  child  first  comes  under  observation  at  an  advanced  stage,  with  the 
muscles  already  wasted,  one  is  apt  to  think  that  the  issue  would  have 
been  better  had  treatment  begun  earlier;  but  even  if  it  is  placed  under 
treatment  from  the  commencement  there  is  great  difficulty  in  saying  how 
■  far  any  improvement  that  occurs  is  due  to  the  measures  adopted. 
I  Treatment. — ^In  the  early  stage,  next  to  keeping  the  palsied  limbs  warm 

\  and  promoting  their  circulation,  rest  in  the  prone  position,  with  cooling 
L  drinks  and  sponging,  if  fever  is  present,  seem  to  be  rational  measures. 
[  Bromides  or  chloral  may  be  given  as  sedatives.  Only  when  signs  of  im- 
k  provement  appear  should  electricity  be  applied.  Faradisation  may  be  used 
^  if  the  muscles  have  not  lost  their  reaction  to  induced  currents,  but  inter- 
l  Tupted  galvanism  is  alone  efficient  in  most  cases.  Even  when  several  years 
(  have  elapsed  one  must  never  hastily  conclude  that  this  treatment  will  be 
fruitless.  It  now  and  then  happens  that  a  few  applications  produce  extra- 
ordinary effects ;  and  often,  by  persevering  for  several  weeks  or  even  for 
months,  one  at  length  attains  considerable  success. 

In  one  case  of  Dr  Fagge's  the  internal  administration  of  strychnia  was, 
^  he  felt  sure,  the  means  of  restoring  to  a  child  the  power  of  standing, 
t  Shampooing  and  friction  with  stimulating  liniments  may  sometimes  be  of 
V  service.  Dr  Angel  Money  thought  that  massage  well  carried  out  is  far 
h  more  useful  than  electricity.  Nourishing  food  and  cod-liver  oil  are  matters 
\  of  course.  For  the  avoidance  of  the  different  forms  of  contracture  recourse 
I  must  be  had  to  mechanical  apparatus.  Volkmann  says  that  drawing  up  of 
the  limb  may  be  prevented  by  fastening  the  feet  every  night  on  a  splint 
with  a  flannel  roller,  and  carrying  a  strip  of  plaster  across  to  the  leg.  The 
:  later  results  fall  under  the  surgeon,  and  are  often  wonderfully  benefited  by 
I    tenotomy  and  suitable  apparatus. 

Acute  atrophic  paralysis  in  an  adult  develops  itself  in  most  respects 
«s  in  infants.  Moritz  Meyer,  of  Berlin,  is  said  to  have  been  the  first  who, 
in  1868,  recorded  two  cases  of  this  kind  after  measles.  Duchenne,  Erb, 
jmd  many  others  have  since  written  upon  the  subject.  The  disease  seems 
ne^er  to  set  in  with  epileptiform  convulsions;  but  there  is  more  or  less 
ferer,  with  headache,  drowsiness,  and  occasionally  delirium.    Alter  a  single 
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night,  or  at  the  end  of  a  few  days,  one  or  more  of  the  limbs  become  ptf» 
lysed,  and  sometimes  there  is  a  transitory  failure  of  the  bladder.  Thm  n 
not  the  slightest  impairment  of  sensibility,  the  muscles  are  perfectly  relaxed, 
and  their  susceptibility  to  reflex  stimuli  is  lost.  Their  electrical  retctioM 
are  like  those  of  the  same  disease  in  children.  The  Aetiology  is  equall] 
unknown,  but  it  is  much  more  rare  in  women  than  in  men.  Recovery  maj 
be  cither  complete  or  partial ;  in  the  latter  case  the  affected  parts  becon 
contracted  and  deformed,  but  not  to  the  same  extent  as  at  an  early  perioc 
of  life,  and  of  course  there  cannot  afterwards  be  any  difference  in  the  lesiEtl 
of  the  limbs  on  the  two  sides  of  the  body. 

In  the  only  marked  case  which  has  come  under  the  writers  care,  tb 
patient,  a  healthy  railway  servant,  aged  about  twenty-five,  gradually  bv 
completely  recovered  from  his  atrophic  paraplegia.  Interrupted  gaWaniai 
was  used,  and  nux  vomica  taken. 

PRoaRBSsiVB  Muscular  Atrophy.* — ^In  1850  a  French  physician,  Ana 
described  under  the  name  of  **'  atrophic  musctUaire  progressive,'*  an  affec 
tion  which  he  believed  had  been  overlooked  by  previous  writers.  DuchenBe 
however,  had  published  a  case  in  1849,  and  instances  had  previously  beei 
recorded  by  Sir  Charles  Bell,  Abercrombie,  and  Romberg.  Three  yean 
later  Cruveilhier,  in  1853,  published  his  classical  case  of  the  athleU 
Lecomte,  whose  arms  wasted  muscle  by  muscle,  then  his  legs,  and  finally 
his  intercostal  muscles,  until  he  died  from  want  of  po\«er  to  breathe.  The 
preparation  from  this  case  is  preserved  in  the  Musee  Dupuytren-  It  wu 
Cruveilhier  who  showed  that  the  muscular  atrophy  is  not  primary,  bofc 
secondary  to  wasting  of  the  anterior  roots  of  the  spinal  nerves ;  and  Lod[- 
hart  Clarke  who,  in  1867,  showed  that  this  again  depends  upon  a  primsir 
degeneration  of  the  anterior  cornua  of  the  corresponding  segments  of  the 
cord.  The  late  Sir  Wm.  Roberts  published  a  monograph  on  this  disease  in 
1858.  Next  to  infantile  paralysis  it  is  the  most  common  of  the  atrophic 
palsies  described  in  this  chapter,  but  even  this  is  comp>aratively  rare. 
Distribution. — In  the  large  majority  of  instances  the  upper  Umbs  are 
I  first  attacked.  Aran  found  that  this  was  the  case  in  nine  among  elerni 
patients,  and  that  in  seven  of  them  the  right  arm  was  that  in  which  th» 
disease  began.  The  proportion  cannot  be  fixed  with  accuracy,  because  it  ii 
doubtful  whether  all  the  cases  in  which  the  wasting  is  first  obserred  ia 
the  legs  really  belong  to  the  same  category  (cf.  infra^  p.  686) ;  while 
Duchenne  met  with  only  two  such  cases  out  of  159,  Hammond,  of  New  York, 
saw  eight  in  a  total  of  twenty-five.  Duchenne  himself  saw  one  patient  in 
whom  the  disease  began  in  the  sacro-lumhales^  and  one  in  whom  the 
pectorahfi,  the  trapezii,  and  latissivii  dorsi  were  wasted  before  the  arms 
became  involved.  The  apparently  capricious  way  in  which  the  atrophy  is 
sometimes  distributed  is  shown  by  another  of  this  writer's  cases,  in  which, 
even  at  an  advanced  stage,  no  umscles  of  the  upper  limbs  except  the  fupinor 
torea  Innr/i  were  attacked.  Trousseau  mentions  a  patient  of  Bretonneau's, 
an  old  lady,  who  retained  i)Ower  over  none  of  her  muscles  save  those  o!  the 
right  index  finger :  she  could  not  speak,  but  with  her  finger  she  picked  oot 
of  a  heap  of  letters  those  which  she  required  to  form  words  and  sentences, 
and  in  this  way  she  made  her  will. 

•  Sifnonymt, — Crnveilhier's  paralysis — Atrophie  moscalaire  progreaaive :  typa  DnehsBM 
Aran— Wasting  palsy — Amyotrophie  essentielle,  or  protopathique  of  Charcot  (aa  distil 
guished  from  amyotrophic  lateral  sclerosis,  p.  678)~Poliom7eliti8  aotcHor  progrssdv 
longissima — Chronic  spma\  V.«a  d^%\.vT\^vl^cl«^LlTomm^^^^3&\^'\  xanMnUr  atiophy. 
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As  a  rule  progressive  muscular  atrophy  begins  in  the  small  muscles  of 
the  hand,  and  most  often  in  the  ball  of  the  thumb ;  before  passing  to  the 
forearm  it  usually  spreads  from  the  thenar  to  the  hypothenar  muscles, 
and  also  to  the  lumbricales  and  interossei.  Sometimes  it  appears  first 
in  the  deltoid  and  other  scapular  muscles.  It  is  remarkable  that  when^ 
the  disease  attacks  the  trapezius  it  almost  always  leaves  the  upper  part  ] 
of  the  muscle  uninjured ;  and  that  the  triceps  usually  escapes,  even  when 
all  the  other  muscles  in  the  arm  have  wasted  away.  The  lovator  scapulae 
and  the  platysma  are  also  seldom  affected. 

The  patient's  arm  at  last  hangs  helplessly  by  his  side ;  he  cannot  raise 
it  by  any  muscular  effort,  and  can  only  swing  it  forward  with  a  jerk. 
His  hand  often  presents  the  **  grifl&n  "  or  "  bird-claw  "  deformity  (p.  569) 
from  paralysis  of  the  interossei.  His  power  of  prehension  is  greatly  dimin- 
ished, especially  when  the  opponens  pollicis  is  atrophied.  Instead  of  being 
able  to  grasp  an  object  between  the  fingers  and  the  thumb,  he  has  to  fix  it 
as  well  as  h*^  can  within  the  hook-like  concavity  formed  by  the  fingers 
alone. 

Whatever  may  be  the  starting-point  of  the  disease,  it  soon  shows  itself  \ 
in  the  corresponding  muscles  of  the  other  side.  But  the  symmetry  of  its 
distribution  is  often  incomplete;  thus  the  right  forearm  and  the  left 
.  upper  arm  may  be  most  affected.  Having  spread  more  or  less  generally 
^  over  the  upper  limbs,  it  at  length  passes  to  the  neck  and  to  the  trunk ;  but 
;:  the  lower  limbs  usually  remain  intact  until  a  late  period.  Only  in  excep- 
1"  tional  cases  does  the  atrophy  begin  in  the  legs,  and  the  face  is  seldom  or 
never  affected. 

Symptoms. — ^The  loss  of  substance  in  the  muscles  is  in  most  cases 

visible  through  the  integiunents,  for  not  only  do  the  muscles  waste,  but 

;     also  the  adipose  tissue,  as  it  does  in  infantile  palsy,  and  the  skin  itself 

\     becomes  thin.     The  ball  of  the  thumb  is  flat,  and  there  is  an  obvious  hol- 

f     lowing  of  the  metacarpal  spaces,  especially  of  that  which  lies  between  the 

li     thumb  and  the  forefinger;   or  the  shoulder  has  lost  its  fulness  and  the 

f     bones    form    prominent    angles ;     or    the    rounded    curves    of    the    fore- 

f.     arm  are  replaced  by  shallow  depressions.      Sometimes,  however,  there  is 

[     an  actual  new  growth  of  adipose  tissue  in  the  interstices  of  the  affected 

muscles,  as  again  in  some  cases  of  infantile  paralysis;   and  since  at  the 

^     same  time  a  tough  fibrous  material  is  present,  the.  part  may  feel  as  firm 

[     and  fleshy  as  in  the  natural  state.     The  application  of  a  faradic  current 

[     will  clear  up  all  doubt,  if  the  disease  is  sufficiently  advanced ;  or  a  minute 

portion  of  muscular  tissue  may  be  removed  for  microscopical  examination 

[     by  Middeldorpff's  "  harpoon,"  or  by  Duchenne's  "  emport^pi^ce." 

\  The  weakness  in  the  affected  muscles  is  increased  by  fatigue,  and  to 

a  remarkable  extent  by  cold.     Some  patients  tell  us  that  when   warm 

in  bed  after  a  night's  rest,  their  hands  felt  as  strong  as  ever ;  but  durinpf  the 

j     day  the  hands  and  fingers  often  look  pale  and  blue,  and  they  are  cold  to 

,.     the  touch.     Jaccoud   and   others   have   taken   thermometric   observations, 

from  which  it  appears  that  the  temperature  is  notably  lower  on  the  side 

on  which  the  muscles  are  the  more  wasted  :  it  is  said  that  a  difference  can 

sometimes  be  detected  even  between  the  two  axillae.     Sometimes  there  is 

an  excessive  secretion  of  sweat.       All  these  symptoms   are  referred   by  ^ 

Leyden  to  disturbance  of  the  vaso-mot or  nerves.     In  several  instances  a 

contracted  state  of  the  pupils  is  recorded  as  having  been  noticed. 

A   symptom  of  importance  is  the  occurrence  of  transient  "  fibrillarv 


t 


070 


PAUALVSLS    ATTENDED    WITH   MUSCULAU    WASTIN 


tremors,''  or  slight  quivering  moveiuents  limited  to  purtieular  (ascicoU  of 
the   muscles   invulvtHi   in    the   iliseufie.     Tliey    mav   either   W    -  u*. 

occuiTincr  when  the  [nu't  h  ii»erfet.'tly  at  rest,  or  one  nitty  eii  Iit 

giving  the  skin  a  tap  with  the  linger.  They  are  far  from  Win^  patk*- 
gnomon ie,  and  may  be  seen  in  healthy  persons  if  carefiilly  looked  for:  thm 
which  follow  taps  upon  the  surface  of  the  muscle  hte  particularly  wdl 
marked  in  patients  who  are  emaciated  by  phthisis  or  any  wa^tiag 
But  in  progressive  muscular  atrophy  the  spontaneous  fibrillary 
far  exceed  those  which  occur  under  other  conditions,  so  as  to  •^^ 

ceptible  movements  of  the  limbs  and  to  attract  the  notice  of  aL 

alibough  they  are  attended  with  no  pain.  It  is  said^  too,  that  iher  totuh 
times  afford  the  earliest  indication  of  the  extension  of  the  di^ase  to  a  fmli 
group  of  muscles.  Duclienne  found  ^brillary  contractions  pre^nt  in  iboot 
four  tiftlis  of  the  cases  that  came  under  his  obserration. 

The  cutaneous  sensibOity  is  intact  ;^  there  is  usually  no  p^in  in  tbe 
affected  parts,  nor  are  sensations  of  numbness  experienced.  If  paim  occur 
at  all,  it  is  in  the  early  stages  of  the  disease. 

Course  and  event. — It  is  not  in  every  case  that  progresaiTe  suiiostir 
atrophy  spreads  from  one  group  of  muscles  to  another.  On  the  contnir,  if 
may  remain  for  many  years  limited  to  those  muscles  which  are  first  attacked. 
But,  as  we  have  seen,  it  often  extends  from  the  limbs  to  the  trunk  ;  and  tlifu 
it  may  probably  destroy  life  by  interfering  with  the  respiratory  mrirf«f»»rj:» 
If  the  intercostal  muscles  fail  to  contract,  the  upper  two  thirds  ^^ 

cease  to  expand,  and  the  act  of  expiration  is  proportionately  hf  ^f 

the  diaphi'agm  is  atrophied,  the  epigastric  and  hypochondriac  regioa*  ^ 
di*awn  in  during  inspiration.  In  either  ca«e  the  patient  haa  finequcotly  to 
stop  between  his  words  to  take  breath,  he  haa  difficulty  in  erring  oat  cf 
singing,  and  the  attempt  to  cough  or  sneeze  causes  him  great  distreafl^  Aft 
attack  of  bronchitis  is  often  fatah  Not  infrequently  the  intenxistal  amelli 
and  the  diaphi-agra  fail  simultaneously ;  and  then,  as  the  diaeaae  adfifla** 
suffocation  becomes  inevitable.  Sometimes^  on  the  other  hand,  the  disMi» 
proves  fatal  by  spreading  to  the  muscles  of  the  throat  and  of  the  pIwiWI 
the  symptoms  which  are  then  observed  will  be  presently  described  flodtf 
the  head  of  **  Progressive  Bulbar  Paralysis."  In  not  a  few  inatimtsM  daA 
occurs  from  phthisis  or  from  an  intercurrent  attack  of  enteric  fefir  v 
pneumonia.  The  duration  of  progressive  musculnr  atrophy  rurtm  from  l« 
or  three  to  as  many  as  twenty  years. 

Etiology, — ^The  causes  of  progressive  muscular  atTOphy  are  qaite  tm 
known.  It  occurs  chiefly  in  young  adults ;  seldom  or  never,  at  lewt  ifl  iti 
typical  form,  in  children  (cf.  infra,  p.  685).  It  is  rare  under  tirvntj  tsA 
over  fifty,  but  Gowers  has  met  with  it  as  early  a«  fourteen  and  i«  Uw 
as  seventy.  It  is  far  more  common  in  men  than  in  women,  Friifetf^ 
found  only  thirty-three  women  among  209  patients^  iiikI  S>  WJHiiin 
Roberts  only  fifteen  among  ninety-nine. 

Charcot  and  many  other  writers  taught  that  the  diseit-r  »«  u«^[iientiT 
transmitted  by  inheritance ;  but  the  majority  of  the  supposed  ei^ample^  tf^ 
really  casee  of  primary  muscular  atrophy,  not  of  chronic  anterior  iDTdilJi' 

♦  ThU,  at  leait,  U  what  Charcot  says  of  that  form  of  the  diteiae  %*>-  '-  ^  -  'r^rnM**!*^ 
topathic,"  and  which  alone  ia  now  under  consideration*     Other  writ 
that  impairment  it  slight  in  comparison  with  the  mnseular  wnstliiL^ 
partial  a  uicstbesia  as  of  rather  frequent  occnrreuce.   But  they  ppol  i . 
scleroii s  and  other  afiections  which  Charcot  has  since  ^huwu  to  be  > 
logically  distinct,  and  which  will  be  mentioned  further  on  la  this  dmpur. 


*'diiil*t*iif . 
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Over-use  of  the  muscles,  leading  to  exhaustion  of  the  corresponding 
spinal  centres,  has  been  regarded  as  the  cause  of  the  disease  when  it  occurs 
in  a  bank  clerk,  in  a  cobbler,  in  a  saddler,  or  in  a  washerwoman.  But 
here,  again,  confusion  may  have  arisen  from  the  admixture  of  cases  of 
"  writer  s  cramp "  under  the  vague  designation  of  "  scrivener's  palsy." 
Progressive  muscular  atrophy  often  occurs  in  persons  who  have  in  no  way 
over-fatigued  their  muscles,  and  the  relation  between  the  supposed  cause 
and  its  effect  is  probably  that  of  mere  coincidence.  It  is  difficult  to  sup- 
pose that  such  conmion  and  vague  antecedents  as  exposure  to  cold,  over- 
work, and  mental  distress  or  anxiety  can  have  any  causal  relation  to  such  a 
definite  lesion  of  the  motor  tract.  A  certain  number  of  cases  follow 
closely  upon  measles  and  other  acute  diseases,  and  others  again  after  a 
longer  interval  upon  syphilis. 

Patlwlogy  and  histology, — ^The  true  nature  of  this  affection  has  only 
gradually  been  cleared  up.  Both  Aran  and  Cruveilhier  originally  supposed 
that  it  was  a  primary  atrophy  of  the  muscles,  but  the  latter  altered  his 
opinion  when  in  1853  he  foimd,  in  the  celebrated  case  of  the  rope-dancer 
Lecomte,  that  the  anterior  roots  of  the  spinal  nerves  were  grey  and  atro- 
phied. The  central  origin  of  the  disease  in  the  destruction  of  the  large 
motor  ganglion  cells  of  the  anterior  comu  of  the  cord  was  demonstrated 
by  Lockhart  Clarke  in  1876 ;  but  in  1873,  Friedreich,  of  Heidelberg,  de- 
moted a  quarto  volume  to  the  support  of  the  myopathic  view,  and  proposed 
to  term  the  affection  "  Polymyositis  chronica  progressiva.*'  About  the 
•ame  time  Charcot  established  beyond  dispute  not  only  that  the  most 
Epical  form  of  progressive  muscular  atrophy  in  one  or  both  upper  limbs  is 
due  to  a  lesion  of  the  corresponding  anterior  grey  horn  or  horns,  but  also 
that  other  clinical  varieties  of  the  complaint  can  be  assigned  to  separate 
and  distinct  anatomical  changes. 

Duchenne  asserted  that  in  the  disease  under  discussion  there  is  atrophy 
without  paralysis.  Although  he  abandoned  the  myopathic  theory  of  its 
origin,  he  continued  to  maintain  that  there  was  no  failure  of  ''  nervous 
m^otor  action."  He  thought  that  the  multipolar  cells  of  the  anterior  comua 
did  not  lose  their  motor,  but  only  their  trophic  function,  and  asserted  that 
the  loss  of  power  was  always  proportionate  to  the  degree  of  wasting,  and 
that  any  muscular  fibres  remaining  at  a  particular  time  would  always  obey 
the  will,  even  though  they  might  not  succeed  in  overcoming  resistance  so 
aa  to  effect  a  visible  movement.  In  proof  of  this  doctrine  he  appealed  to 
the  fact  that  faradisation  of  the  affected  muscles  would  cause  contractions 
after  they  had  undergone  extreme  wasting,  so  long  as  any  fibres  remained. 
But  Erb  subsequently  investigated  with  great  care  the  action  of  galvanic 
aa  well  as  of  faradic  currents,  and  he  was  always  able  to  detect,  in  at  least 
aome  of  the  affected  muscles,  a  modified  (or  "  middle  ")  form  of  the  reaction 
of  degeneration :  the  fibres  contracted  slowly  under  a  powerful  galvanic 
oorrent  when  they  were  no  longer  sensitive  to  the  faradic  current,  and 
A.C.C.  was  greater  than  C.C.C.  The  facts  that  this  change  cannot  be 
detected  in  other  muscles,  and  that  it  is  easily  overlooked  where  present, 
he  attributes  to  the  partial  and  gradual  character  of  the  atrophy;  the 
flbres  which  have  undergone  degeneration  are  concealed  by  the  still 
healthy  fibres  which  lie  beside  them. 

We  may  therefore  conclude  that  the  most  common  and  typical  form  of 
Cruveilhier's  palsy  is  truly  an  atrophic  spinal  paralysis,  like  infantile  palsy, 
but  exceedingly  chronic  instead  of  exceedingly  acut€  ;  and  it  picks  out,  not 
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certain  muscles  of  a  limb,  but  certain  fasciculi,  or  perhaps  certain  fibm  (4 
a  muscle. 

Histologically  the  morbid  process  in  the  paralysed  muscles  is  far  from 
being  as  simple  as  it  waa  at  one  time  supposed  to  be.  By  the  earlier 
writers  on  the  subject  the  condition  was  described  as  "  fatty  degeneration,** 
the  muscles  having  lost  their  transverse  striation,  and  being  full  of  drops  and 
granules  of  oil.  Robin,  however,  found  that  the  granules  were  often  diwolved 
by  acetic  acid,  and  therefore  could  not  be  all  of  a  fatty  nature ;  and  it  is  nov 
known  that  while  many  of  the  fibres  undergo  fatty  degeneration  like  that 
to  which  the  heart  is  subject,  others  become  merely  reduced  in  size  and 
thickness,  while  retaining  their  striation;  some  pass  into  the  condition 
known  as  *'  cloudy  swelling,"  and  others  again  undergo  vitreous  degenera- 
tion, such  as  may  occiur  in  enteric  fever.  Another  part  of  the*  process  con- 
sists in  an  increase  in  the  nimiber  of  the  sarcolemmarnuclei ;  and  at  tlie 
same  time  the  perimysium  becomes  the  seat  of  a  cell-growth,  from  which  an 
developed  the  adipose  and  connective  tissue  that  sometimes  gives  to  the 
muscles  a  deceptive  appearance  of  being  still  well  nourished.  The  several 
fibres  undergo  destruction  not  simultaneously,  but  in  succession.  Thai 
there  are  all  possible  degrees  of  wasting,  down  to  a  point  at  which  the  micro 
scope  reveals  not  a  vestige  of  the  normal  striation,  nor  even  an  empty 
sarcolemma-sheath.  Muscles  so  affected,  instead  of  red,  are  pale  grey  or 
yellowish,  and  at  length  become  converted  into  mere  bands  of  white  fibrwa 
tissue,  or  bundles  of  fat  lying  between  their  tendons  of  attachment. 

The  histological  condition  of  the  cord  in  progressive  muscular  atrophy 
is  essentially  the  same  as  we  have  seen  to  exist  in  the  acute  atrophic 
paralysis  of  children  and  adults.  The  large  motor  ganglion-cells  of  th« 
anterior  cornua  are  found  shrunken  and  often  much  pigmented ;  or  they 
have  disappeared,  and  Deiters'  cells  or  corpora  amylacea  take  their  place, 
along  with  fibrous  tissue  made  up  of  neuroglia,  atrophied  nerve-fibres,  and 
obsolete  blood-vessels.  The  arteries  are  thickened,  and  in  extreme  eases  the 
whole  anterior  comu  appears  obviously  shrunken  even  to  the  naked  eye. 
The  pathological  process  differs  from  that  of  other  forms  of  comual  myelitis 
chiefly  by  its  exceeding  chronicity. 

Cases  in  which  the  anterior  horns  have  been  found  unaffected  must  be 
separated  pathologically,  however  difficult  it  may  sometimes  be  during  life, 
from  those  just  described  and  referred  to  the  primary  or  myopathic  atrophy 
to  be  presently  described  (infra,  pp.  685  et  seq.). 

Spastic  paralysis  with  atrophy. — In  a  large  number  of  cases,  sclerwis 
of  the  crossed  pyramidal  tracts  is  also  found,  and  these  were  separately 
described  by  Charcot :  according  to~^  Cowers,  this  condition  (of  anterior 
comual  and  lateral  sclerosis  combined)  is  more  common  than  the  uncom- 
plicated comual  atrophy. 

In  the  typical  affection  of  Aran  and  Cruveilhier,  as  just  described, 
which  Charcot  called  aniyotrophie  progressive  protopathique^  the  primary 
morbid  change  is  atrophy  of  the  multipolar  cells  of  one  of  both  of  the 
anterior  grey  cornua.  The  resulting  impairment  of  muscular  power  pre- 
sents those  characters  of  sharp  and  apparently  capricious  limitation  which 
have  already  been  detailed,  and  is  accompanied  neither  by  disturbances 
of  sensation  nor  by  spasmodic  contractions.  Charcot's  account  of  this 
form  of  the  disease  was  based  upon  six  or  seven  autopsies,  and  it  has  beet 
sinoe  fully  confirmed. 

The  spastic  casea  oi  pto^^^^v?^  mw&c:Ml&.T  tttro^hy  were  called  by  Chai 
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lyotrophita  deutiropathiques,  because  he  believed  that  the  change 
anterior  comua  is  secondary  to  a  lesion  of  the  lateral  columns  of 
rd,  sclerose  laterale  amyotrophique,  consisting  in  a  chronic  inflam- 
r  process  which  begins  in  the  lateral  white  columns  (occupying  them 
^trically  on  each  side),  and  then  spreads  into  the  grey  matter, 
Mklly  in  the  cerrical  region.  Tiirck,  in  1856,  appears  to  have  been 
"st  to  notice  this  morbid  change  occurring  independently  of  any 
)  in  the  brain.  Charcot  taught  that  it  is  characterised  clinically 
I  presence  of  paralysis  with  rigidity  of  the  lower  limbs,  in  addition 
atrophy  of  muscles  in  the  upper  limbs.  The  spasm  in  the  legs  is 
b  transitory,  but  afterwards  permanent;  they  generally  assume  a 
n  of  flexion,  and  remain  but  little  wasted.  In  the  arms  and  hands 
ascles'imdergo  excessive  atrophy,  not  one  by  one,  as  in  primary 
»8ive  muscular  atrophy,  but  several  at  once;  the  elbow  assumes  a 
n  of  semiflexion  and  pronation,  the  wrist  is  bent,  and  the  fingers  are 
into  the  palm  of  the  hand.  Charcot  further  maintained  that  the 
I  change  in  the  muscles  presents  inflammatory  or  irritative  characters 
ore  marked  degree  than  in  the  **  protopathic  "  form ;  the  connective 
between  the  fibres  undergoes  a  more  decided  overgrowth,  and  the 
with  which  it  is  infiltrated  are  more  numerous.  Another  peculiarity 
the  course  of  the  disease  is  more  rapid  ;  all  four  limbs  become  quickly 
^d ;  the  patient  is  confined  to  his  bed  in  a  few  months,  and  does  not 
ore  than  from  one  to  three  years,  the  usual  cause  of  death  being  an 
ion  of  the  morbid  process  to  the  medulla  oblongata,  with  the  sym- 
of  bulbar  paralysis.  This  form  of  progressive  muscular  atrophy  is 
Y  Charcot  to  be  always  incurable ;  those  affected  by  it  have  been 
wenty-six  to  fifty  years  old ;  exposure  to  damp  and  cold  has  some- 
^een  assigned  as  its  cause.  At  the  Salp^tri^re  five  cases  had  occurred 
ch  autopsies  were  made  when  Charcot  wrote. 

ere  is  no  doubt  of  the  accuracy  of  these  clinical  observations  of 
>t,  and  lateral  sclerosis  affecting  the  crossed  pyramidal  tracts  in  the 
umbar  region  is  often  discovered  after  death  in  cases  of  progressive 
iar  atrophy  in  addition  to  the  oharacteristio  change  in  the  anterior 
.  But  this  lateral  sclerosis  with  its  spastic  symptoms  is  probably  not 
y,  but  secondary  to  the  poliomyelitis  of  the  cervical  enlargement 
produces  the  atrophic  palsy  of  the  arms — ^the  view  taken  by  Leyden. 
I  believes  that  lateral  sclerosis  is  frequently,  perhaps  constantly  pre- 
a  spinal  cases  of  progressive  muscular  atrophy,  and  that  spastic 
)m8  are  frequently  present  in  cases  where  anterior  comual  myelitis 
d  after  death,  not  secondary  to  the  comual  lesion,  as  Leyden  believes, 
Charcot  supposed,  its  cause,  but  part  of  the  same  process.  He  there- 
3uld  draw  no  sharp  line  between  "  Cruveilhier's  palsy  "  and  Charcot's 
"ophic  lateral  sclerosis,  either  clinically  or  pathologically.*  Erb  and 
^rst  recognise  the  accuracy  of  Charcot's  striking  account  of  the  latter 
)n,  and  place  it  provisionally  with  other  forms  of  spastic  paralysis, 
been  mentioned  as  one  of  the  forms  of  secondary  spasmodic  paraplegia 
I),  but  its  true  clinical  place  is  certainly  here,  in  close  union,  if  not 
>ration,  with  progressive  muscular  atrophy. 

«  also  a  paper  by  Dr  Ferrier  in  tbe  *  Lancet '  for  1881,  p.  822,  and  one  by  Frieden- 
f  Copenbagen,  and  Rotb,  of  Moiicow,  in  tbe  'Transactions  of  tbe  International 
Congress'  for  1884.  vol.  iv,  pp.  100,  105. 
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Hypertrophic    ctrvidd    pachymeuihgHU* — Atrophic    pamljaia   0I 
amis  due  to  pressure  of  thickened   membranes   upon   the   origin  of  tlfce 
briichiftl   plexue,    with   aeconduiy   spastic   punilysig   and    atrophy,   wm»  dr 
scribed  by  Choruot  tis  another  form  of  amyatrophie  de uteri path^que.    At 
its  name  implies,   it   i»   a  chronic   thickening  of   the   dura   niAter«  wiiick 
prescnti  a  number  of  Cimcentrie  layers,  and  may  till  up  the  whole  rcrtebiml 
canal.     Both  dura  and  pia  adhere  fiiiuly  to  the  cord,  »o  h8  to  comprees  lad 
tltttten  it,  and  also  press  ui>on  those  nerve-roots  which  come  off  at  the  kffi 
of  the  lesion, — ♦generally  tliose  of  the  bmchial  i>lexu8  on  each  side,     Them 
cases,  like  those  just  meutioned  of  amyotrophic  lateral  Bclerosia,  are  maried 
by  progressive  wasting  of  the  upper  limbs,  and  by  rigidity  of  iht^  lairef. 
They  are  only  distinguished  clinically  by  the  circumstazic^  that  the  ullkar 
and  medifin  nerves  ore  especially  involved  (the  musculo^piral  nerve  eKip- 
lUjorK   so  that  the  wrist  tissmues  a  position  of  extension  instead  of  bem^ 
flexed.     Charcot  lia.s  observed  that  the  skin  often  becomes  axiiettbetic,  ntA 
only  in  the  arms,  but  in  the  upper  pan  of  the  trunk;   and  thaJt  whea 
lower  limbs  become  ri^d  they  do  not  seem  to  waste.     But  wbM  i» 
distinctive  of  cervical  pachymeningitis  is  an  early  stage  lasting  two  or  threa 
months,  and  accompanied  by  severe  pains  in  the  neck  and   bjick  of  tJit 
head,  by  a  sort  of  rigidity  of  the  cenucal  muscles,  by  sensations  of  luiiul^ 
ness  and  tinglinfr  in  the  upper  limbs,  and  sometimes  by  bullous  erupttuufc. 
These  symptoms  point  to  irritation  of  the  posterior  nerve-rooti*.  and  gndiaJ 
interference  with  the  motor  and  trophic  influences  from  tlie  cells  of  th* 
anterior  comun  upon  the  muscles  and  the  skin.     This  affection  lecmi  t» 
8t4ind  to  other  cases  of  atrophic  spinal  paralysis  with  spasms  in  the  wm 
rehition  a«  '*  couipression  paraplegia  '^  to  the  common  forms  of  myeli'  ' 

Perhaps  the  most   important  pf>int  is  that  it  is  not  alwar*  m 
A  woman  under  Chaivot's  care,  after  an  illness  of  five  or  >  duiu;^ 

which  she  was  for  a  long  time  perfectly  helpless  luid  cont  ir  W. 

ultimately  bec^une  able  to  walk,  and  oould  also  to  some  extent  make  t3» 
of  her  hands.  The  lesion  does  not  sf^read  upwards,  so  that  the  fiyroj»twfi* 
are  seldom  cH>uiplicated  by  the  supervention  of  bulbar  paralti»if;  ^ 
there  is  descending  scleitisis  of  the  lateral  tracts  leading  to  spaitic  |isiil?v^ 
of  the  legs.  In  the  last  6t4i^8  there  may  also  be  low  of  pover  orer  t^ 
bladder  and  rectunj,  and  l>edftores  may  form,  fieiric  symptotns  not  i>U«n»l 
in  other  forms  of  wasting  palsy,  and  belonging  to  the  latter  fitages  of 
(mraplegia. 

As  Erb  remarks,  it  is  Bometimes  impofisihle  to  distinguish  ^^'^' 
meningeal  new  growth  and  cervical  f»achymeningitij». 

The  writer  once  had  what  he  supposed  to  be  a  ca»e  of  tl 
paralysis  in  a  ytmng  man  who  lay  for  nearly  thre«^  years  iri  V) 
Bis  symptoms  wviv  at  first  tho«be  of  acute  i^rrical  menisir 
local  injury- :  the»r  were  fiilb^wrd  bv  a  i^erind  nf  iiaralys^'t 
the  arms,  ajid  then  of  spaattc  |>^  niih  pielirtc 


BciM 


in  1890.  and  fmtt  miifffm  no  inti 


•n  f»f  tlie  me^Miji^iur^ 


but  multiple  gUotnala  of  tht*  cnrd.  withi^t  «nrricic*»twyelia. 

A  wnmaa  was  admitted  Co  Gay'i  Uwpital  ia  IS7S  irtib  alivEdik  pumljvis  of 
amaclM  in  llw  Ml  htmdL  i  a»d  «!>»  9U0  mm  tiabl*  t*  «xe«edlncW  t{iil«iii*^mij«B»  «ff 
^  |«ia  la  lbs  t4^I  sbMMer  asd  Bna,a«UwM  wntk  mMm  rsdaem  and  wmMtm  ^  ^ 


l»adir  parte*  »irid*fttTv  Jtn»  io  dittattawt  of  tk»  tata-auifear  asK^va.    fSShm  lad 

intU.  and  I  iirelittr  '!?»>•»  ^  a  «y|ikUtibr  fURttBi,  gvewhir  frvna  IW  a 

ftatt  fAt«niaf  otk^t  i^  etrrical  n^im,  She  iaiirevvA  ttuda-  iodldr  nf  p^i 

c  »,  r.  " 
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Subacute  atrophic  spinal  j^Orralysis. — ^A  form  of  paralysis  was  first  de- 
scribed by  Duchenne  in  1849  and  1853  under  the  name  of  paralysie  gint- 
rait  spinale  anterieure  subaiyue.  He  thought  that  it  was  due  to  an  atrophy 
of  the  cells  of  the  anterior  grey  comua;  and  £rb  called  the  disease  polio- 
myelitis anterior  aubacuta  et  chronica.  Perhaps  the  most  suitable  designa- 
tion is  "  chronic  diffused  atrophic  paralysis/'  which  distinguishes  it  from 
the  "  acute  atrophic  paralysis  "  of  children  already  described,  and  also  from 
the  limited  forms  of  paralysis  seen  in  "  progressive  muscular  atrophy "  of 
Aran  and  Cruveilhier's  type. 

The  disorder  generally  begins  in  the  lower  limbs.  The  patient  first 
experiences  a  sense  of  weakness  in  one  or  both  of  his  legs,  especially  in 
going  upstairs,  or  if  he  attempts  to  walk  far.  After  a  few  days,  or  some- 
times weeks,  this  develops  into  paralysis,  so  that  he  is  obliged  to  keep  his 
bed.  Before  long  the  upper  limbs  are  affected,  especially  the  fingers  and 
wrists.  The  muscles  of  the  trunk  also  become  powerless,  so  that  he  oannot 
sit  up,  and  has  difficulty  in  coughing  or  sneezing,  and  in  defecation. 

The  paralysed  muscles  are  flaccid.  No  reflex  movements  can  be  excited 
in  them  by  irritation  of  the  skin  or  of  the  tendons.  They  rapidly  waste, 
so  that  with  a  measuring  tape  one  can  follow  the  loss  of  substance  in  the 
calves  or  in  the  thighs  from  week  to  week,  until  the  bones  seem  to  be 
covered  only  by  the  integuments.  When  electrical  tests  are  applied 
typical  reaction  of  degeneration  is  found  to  be  present.  Duchenne  long 
ago  discovered  that  response  to  faradic  currents  is  extinguished,  but  the 
muscles  react  well  to  interri^ted  galvanism,  and  A.C.C.  is  more  marked 
than  C.C.C. 

Power  over  the  bladder  and  rectum  is  retained,  and  there  is  no  ten- 
dency to  the  formation  of  bedsores.  There  is  no  anseethesia;  pains  in  the 
back  and  slight  parsesthesia  in  the  limbs  are  sometimes  present,  but  on 
testing  the  cutaneous  sensibility  one  finds  it  either  perfect,  or  only  very 
tlightly  blunted.  At  first  there  may  be  a  little  febrile  disturbance,  with 
headache  and  digestive  disorder,  but  these  quickly  pass  off  and  the  patient 
afterwards  feels  well,  and  eats,  drinks,  and  sleeps  as  usual. 

The  further  progress  of  the  disease  varies  in  different  cases.  Grenerally 
it  remains  for  a  certain  time  stationary;  that  is,  it  ceases  to  spread  up- 
wards, or  to  extend  to  fresh  sets  of  muscles,  although  thos«  already  affected 
go  on  wasting.  But  at  last,  after  several  weeks,  a  gradual  improvement 
is  observed ;  the  arms  regain  movement,  and  afterwards  the  legs.  AH 
this  t^es  place  very  slowly,  and  months  pass  before  the  patient  can  feed 
himself,  or  write,  or  walk.  Sometimes  he  ultimately  becomes  as  muscular,  , 
strong,  and  active  as  before,  but  some  particular  muscles  may  remain  , 
wasted  for  the  rest  of  his  life ;  according  to  Erb  this  is  especially  apt  to  be 
the  case  with  the  peronei.  As  recovery  goes  on,  the  normal  electric  con- 
tractility of  the  muscles  gradually  reappears. 

On  the  other  hand,  there  are  cases  in  which  no  change  for  the  better 
occurs,  but  the  paralysis  extends  upwards  to  affect  the  face  and  the  tongue, 
and  to  interfere  with  deglutition  and  respiration.  In  this  way  the  disease 
may  terminate  fatally  from  one  to  four  years  after  it  began.  It  does  not 
ippear  that  there  are  any  special  indications  to  direct  a  prognosis  at  an 
early  period  of  the  case. 

In   two  autopsies  recorded,  one  by  MM  Cornil  and  Lepine.  the  other 
by  Dr  Webber,*  the  multipolar  nerve-cells  in  the  anterior  grey  cornua  had 
*  'Trans.  American  Neurological  Association/  vol.  i,  p.  45. 
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,  more  or  Icbb  eomplfftft 
wttaMtma^oa  in  the  prmenee  el  eompma^ 
tkai  of  tiie  oellfi  of  tht  netirogU^  and 
|]lood-v««Mli.     In  tbe  antero4ateral  cdomna  t&ere 
of  nerve-fibreiL     Tbe  motor  nerre-rooti  aad  thtt  ad 
eztrane  tttro^jr. 

Thk  form  oi  progreMiTe  moacidu'  ftirof^r  b  i 
perii^Mi  between  the  Ages  of  thir^  and  fifty.     Il  ii 
log  myelitis  by  the  absence  ol  aittPtiifinm  and  of  peivie 
aeote  atrophic  paralysiii  of  adulta  by  its 
better  progQOBLfl ;  from  multiple  petiphefal  neotitiB  hf  iht 
domees  and  also  of  anssthetia.     Lastly^  the  9 
separates  it  sharply  from  atrophic  paralyda 
nerres  or  in  the  mnacles.     It  is  no  doabt  a  elinical  rane^  of 
palsy/'  but  its  distribution  and  course  make  it  worth 


tW 


DiagnmU, — We  hare  seen  that  the  ^mpioim  of  paralysis  «-Lib  hiv^\ 
of  the  mu^les  is  eonimon  to  many  po^ojogieal  leaioina  irUch  sMrt  b 
distingULBhed  at  the  bedside  to  the  best  of  otir  ability.  The  loUnaiBI 
summary  may  help  the  student  in  the  task^  vhich  im  interesting  hal  ito 
difficult. 

1.  Atrophic  paralysiB  due  to  peripheral  meuriii*. — ^Ther^  k  no  MM 
that  cases  due  to  alcohol  or  lead  ba¥e  often  been  mistaken  for  Cmmlhicr'* 
palsy ;  but  a  careful  observer  will  generally  recognise  the  Umitattoa  ^ 
the  affection  to  the  area  of  distribution  of  pardcnlar  nerres.  ]|pf«i*Kr 
in  peripheral  neuritis  there  id  almost  always  aiuealliena,  and  tiaaiOy  htd 
tenderness.  Again,  the  peculiarities  of  the  reaction  of  degenifltion  0* 
well  marked ;  whereas  in  progressive  muscular  atxophy  tbey  mrt  unptdipd 
(p,  671).     The  prognosis  is  often  good. 

2.  Acute  and  chronic  atrophic  ipinal  paraitfsis^  tndndhig  lawrfii^ 
spinal  paralysis  in  infants  and  adults,  and  the  subacute  caKS  dia^*M 
above  (p,  675),  is  marked  by  the  facts  that  paralysis  precedes  aCrt^J*  »" 
stead  of  going  with  it,  and  that  instead  of  the  reaction  of  d«r^t!]u?nti<i* 
occurring  only  in  the  ''  middle "  or  qualitative  form,  or  only  tnwaidi  ^ 
close  of  the  disease,  it  is  present  in  its  typical  foncu  Partial  rMOVtftii 
the  rule. 

•  3.  Hypertrophic  cervical  pachymeningitis  caxising  atrophy  of  th«*  ir^ 
and  spastic  paralysis  of  the  legs  (p.  G74),  is  accompanied  h\ 
thesia,  which  are  absent  in  those  of  progressive  muscular  . 

4.  Syringomyelia  with  glioma  of  the  cord  in  the  cervical  dl 
recognised  by  pain  in  the  arms  and  by  the  diBassociati'>M 
(p.  631).     The  prognosis  is  unfavourable. 

5.  Progressive  muscular  atrophy  of  primary   muscular   if 
tinguished  by  its  occurring  in  children  and  in  farailios,  by  its  i 

face,  and  also  by  the  complete  absence  of  spastic  symptoms  and  vi  ll-  ^' 
action  of  degeneration.     The  prognosis  is  grave  (infra^  p.  (>8I). 

6.  Lastly  remain  the  group  of  cases  which  include  those  of  Arw  «J^ 
C'iiii.mUmi  r   and  those  called  by  Charcot  amyotrophic  lateral  sderoitf*   IVf 

illy  in  their  very  slow  and  painless  course  and  their  frrfefttrt 

I  -r  *       of  the  hands  and  shoulderB,  and  anatomicaUy  ii»  ^ 

firr  y   lesion   of  motor   and   trophic   cells   of  lbs  aatfriif 

Tiit^  prugiess  of  the  disease  is  gradual  but  fatal.     Its  tendoDcv  i 
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slowly  but  surely  to  spread  from  one  muscle  to  another  until  those  of 
respiration  are  involved.  Only  occasionally  is  its  course  arrested,^  without 
apparent  cause,  and  the  atrophied  muscles  remain  like  those  of  a  withered 
limb  after  infantile  palsy. 

Treatment — Experience  has  shown  that  drugs  are  almost  valueless  in 
chronic  anterior  poliomyelitis,  whether  accompanied  or  not  by  lateral 
sclerosis.  Cowers  thinks  that  arsenic  and  strychnia  are  occasionally  of 
service,  but  neither  these  drugs  nor  nitrate  of  silver,  phosphorus,  or  iodide 
of  potassium  can  restore  the  wasted  muscles,  or  prevent  further  extension  of 
the  disease. 

There  is  much  difference  of  opinion  as  to  the  value  of  electricity  in 
progressive  muscular  atrophy.  Faradisation  of  the  affected  parts  was 
strongly  recommended  by  Duchenne.  He  advised  the  application  of  cur- 
rents of  moderate  intensity,  with  not  too  frequent  intermissions,  and  for 
a  few  minutes  only  at  a  time,  so  as  not  to  fatigue  the  fibres  remaining 
undestroyed;  he  particularly  urged  the  importance  of  including  in  the 
treatment  important  muscles,  such  as  the  diaphragm,  the  intercostals,  and 
the  deltoids,  when  they  are  first  threatened  by  the  disease,  and  before  they 
are  wasted.  In  the  case  of  a  man  named  Bonnard,  who  had  lost  many 
muscles  of  his  trunk,  and  who  was  beginning  to  suffer  from  dyspnoea,  so 
that  he  could  scarcely  walk  a  few  steps  without  stopping  to  take  breath, 
faradisation  of  the  phrenic  nerves,  repeated  three  or  four  times  a  week,  was 
of  great  service,  enabling  him  to  walk  considerable  distances  and  to  go 
upstairs  without  fatigue.  A  similar  treatment  applied  to  certain  muscles 
of  the  arms,  which  were  wasted,  restored  their  fimctions,  so  that  at  the  end 
of  six  months  he  was  again  able  to  support  his  family  by  his  exertions ;  and 
he  went  on  for  some  years  without  the  disease  advancing  further. 

Remak  advocated  the  use  of  the  galvanic  current  in  the  neck.  At  pre- 
sent interrupted  galvanism  is  usually  applied  to  the  affected  muscles.  Ross 
believed  that  all  drugs  are  useless,  and  that  galvanism  is  the  most 
efficient  remedy  for  progressive  muscular  atrophy.  But  Gowers  finds 
that  '*  the  most  sedulous  and  skilful  use  of  electricity,  voltaic  or  faradic, 
fails,  as  a  rule,  to  produce  any  effect  on  the  course  of  the  disease."  He 
IB  equally  incredulous  of  the  asserted  benefits  of  massage,  which  are 
"  usually  inappreciable,"  and  of  halneothirapie.  Even  when  the  disease 
follows  syphilis  he  finds  mercury  useless.  "  The  disease  is  one  in  which  it 
is  not  easy  to  do  good  and  not  difl&cult  to  do  harm." 

Early  in  the  disease  the  affected  parts  should  b^kept  warm  and  rested 
as  much  as  possible.  In  one  of  Dr  Fagge's  cases  the  forearms  were  wrapped 
in  cotton  wool  and  placed  in  splints,  and  after  a  week  the  patient  was 
found  to  have  much  more  power  in  his  hands. 

Bulbar  Paralysis*  is  the  name  given  to  chronic  progressive  atrophic 
paralysis  when  it  affects  certain  cranial  nerves.  In  1860  Duchenne  gave  a 
clinical  description  of  a  form  of  progressive  paralysis  of  the  tongue,  palate, 
and  lips  which  had  previously  received  but  slight  recognition,  although 
Trousseau,  as  far  back  as  1841,  had  noted  the  peculiar  symptoms  presented 
by  the  well-marked  case  of  the  Prince  de  la  Moskowa.  The  disease  is  not 
infrequent  in  England,  and  is  often  termed  labio-glosso-pharyngeal  para- 

*•  Sifnonyms. — Labio-glosso-pharyngeal  paralysis  of  Duchenne — Glosso-labio-laryngo- 
pharyngeal  paralysis — Progressive  muscular  atrophy  of  the  tongue,  palate,  and  lips — Atro- 
phic bnlbar  paralysis  (Leyden) — Progressive  bulbar  paralysis  (Wachsmuth). 
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lysU,  after  Trousseau  and  Duthenne ;  but  a  shorter  and  bettermune  wl 
of  **  bulbnr  prtralyeis."  As  Kussiimul  has  remai'ked,  it  luitjht  l>e 
ju^esRive  pamlysis  of  the  bulbiu'  nuclei;"  for  the  morbid  fkiiii_ 
involve  that  part  of  the  bulb  [i,  e.  niedulbi  oblongata)  which  tmuxmiii  tbe 
motor  and  eensory  stnmdM  for  the  rmibi;  and  the  body  generally,  bul  if  eon- 
I  fined  to  the  grey  centres  for  certain  of  the  cranial  nerves  on  the  floor  of  tbi 
>  fourth  ventricle. 

Cmtrse  (lUil  Hymptom^. — As  a  rule  bullmr  paraly&is  be^rins  indd^uUi^ 
The  eiirlieiit  symptoms  are  conuuoiily  subjective, —  a  feeling  uf  [»rc«iQre  irt 
the  back  uf  the  neck  and  head,  a  little  giddiness,  a  sense  of  oonstricttim 
round  the  throat  or  chest,  slight  discomfort  in  talking*  aii  if  the  tciii;!^ 
Avere  heavy  and  its  mnvements  lalKJured,  or  a  tired  feeling  alt^r  #|)c«iin& 
Ivrishaber  has  stated  that  in  two  cases  he  discovered  a  loss  nf  reflet  irnte- 
bility  in  the  phani-njc  and  larynx  some  months  before  any  signs  <fcf  psnlyili 
made  their  appearance*  .Sometimes  the  palate  is  afiTectecl  liefopp  iW 
tongue,  or  the  disease  begins  in  the  lips  :  in  the  former  ciist?  the  fcjictfi 
acquires  a  "  nasal  "  quality,  and  swallowing  seems  to  require  an  civii^ 
effort ;  in  the  latter  the  erpression  of  the  face  about  the  luouth  tietotaei 
altered,  or  there  may  be  difficulty  in  the  utterance  of  certain  lettefn.  m 
though  (to  use  a  phrase  uf  Duchenne's^  the  Ups  were  half  |ianitvMd  fcjT 
oold. 

Sometimes,  however,  the  commencement  of  the  disenae  ap{}rmr»  tv  M 
sudden.     Kussmaul.  in  one  of  the  clinical  lectures  published  by  TolkBism 
relates  that  a  patient  of  his,  a  Catholic  priest,  found  one  day,  ^hH*   t^njii 
ing,  that  his  mouth  was  distorted  and  that  he  had  a  difficulty  i 
He  was  able  to  finish  his  sermon,  but  from  that  time  he  fell  a     umu.*" 
of  the  tongue/*     For  a  week  previously  he  had  suffered  from  pains  tft  tie 
Imck,  but  he  had  had  no  giddiness,     nysphagia  soon  set   tn«  and 
six  months  the  ease  became  one  of  continued  atrophic,  bulbsTt  and 
paralysis,  with  lo«a  of  power  in  the  arms  and  wasting  of  the  smaD 
of  Xhjd  hands.     It  was  ascertained  at  the  awtop*^^  f*^*;^  rhere  wa*  r^*  li^mAr- 
rli«ge  into  the  bulb. 

In  a  woman  whose  case  is  recitrded  by  Leyd'u  tLi  rinst  sympioin  ^^*  ' 
stidden  attack  of  dyspnoea,  lasting  tive  minutea:  a  few  days  ofWrvatds  ik 
noticed  a  difficulty  in  moving  the  tongue  when  she  spoke  or  ate 

In  fully  developed  cases  the  tongue  is  generally  the  part  in  wkifli  tk 
loss  of  power  is  most  i^vious.     It  lies  flaodd  in  the  Qoor  of  thi*  r^ 
the  patient  can  neither  bend  it  lateraUy.  nor  rais*  it  against  **- 
nor  hoUov  its  centre ;  and  he  may  be  nnabie  to  protrude  it  ' 
teelb.     Scarp^ty  less  marked  ia  the  parmlysls  of  the  lips.     I 
remaina  open,  with  its  anglea  drawn  wide  apart;  the  naso4abial 
tteflfKttad,  the  lower  lip  hangs  away  fhnn  the  gum.     The  \mx 
whlftlfe  or  blow  out  a  raa»dle,  or  kisa.     What  is  most  retnark^* 
altfaoQirk  the  facial  mnsdea  sttpplkd  by  \h^  lower  bramhea  of  tlie  pi**^ 
dnm  aiv  thus  affected  om  both  did<«  in  evoy  taae.  those  to  which  the  appc 
branches  of  the  wamm  tterve  are  dtstnlmted  as  constantly  eacapi£.    The  oHr 
onlttria  palpebimnnn  and  the  occipito-^ootalis  act  as  vM  aa  ever ;  and  tir 
ecNBaliUiire  thus  acv^tunFs  a  cnrioiuir  cantraMed  expnesnoa :  the  ertf  ^ 
fttll  of  life>  while  the  moolh  ts  fixed,  end,  and  gloomy. 

The  atrophy  of  the  paralysed  miaKlea  is  best  seen  in  the  case  ^4  tk 
iQ^gue,  whicli  is  sltfttBkeii  aa  well  aa  motk^ilefia*  but  iboogh  leas  <^ 
^  -   -   >xwting  it  alw^ya  preauit  in  the  Upa  and  mmclea  of  the  kryut: 
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the  other  hand,  the  paralysis  of  the  palate  is  not  indicated  by  a^y  obvious 
change  in  its  form.  The  uvida  hangs  in  its  ordinary  place  ;  and  Duchenne 
says  that  he  always  found  that  touching  the  fauces  caused  the  usual  reflex 
movements.  With  the  laryngoscope  the  vocal  cords  may  in  advanced 
cases  be  seen  to  be  more  or  less  completely  paralysed. 

The  defect  of  speech  varies  with  the  part  first  paralysed.  According  to 
Kussmaul,  if  the  lips  suffer  first,  o  and  u  are  the  vowels  which  the  patient 
experiences  most  difficulty  in  uttering ;  if  the  tongue,  i  is  sooner  lost,  a  is 
always  retained  longer  than  any  of  the  others.*  Among  consonants,  loss 
of  power  in  the  tongue  renders  the  patient  first  unable  to  utter  th,  r 
and  SH  ;  next  a,  L,  K,  o,  t  ;  afterwards  d  and  n.  Paralysis  of  the  lips 
prevents  the  formation  of  p  and  p,  then  of  b  and  m,  ultimately  of  v.  Para- 
lysis of  the  palate  gives  to  the  speech  a  nasal  twang,  and  it  specially 
prevents  the  formation  of  the  lip-sounds  b  and  p,  because  it  allows  so 
much  of  the  air  to  escf^e  through  the  nose;  the  proof  of  this  being,  as 
Duchenne  pointed  out,  that  closing  the  nostrils  may  enable  these  letters 
to  be  sounded.  So  far  the  affection  of  speech  is  one  which  merely  con- 
cerns articulation,  and  may  be  called  **  anarthria,"  in  distinction  from  the 
**  aphasia "  that  depends  upon  lesions  in  the  left  side  of  the  brain,  and 
the  "  aphonia "  that  is  caused  by  loss  of  power  in  the  larynx.  But  in 
bulbar  paralysis,  after  a  time  the  vocal  cords  also  lose  their  functions ; 
and  the  voice  becomes  extinguished. 

Another  set  of  movements  which  are  interfered  with  in  progressive 
bulbar  paralysis  are  those  concerned  in  the  prehension  of  food,  and  its  trans- 
mission into  the  oesophagus.  During  mastication  it  collects  in  the  cheek, 
not  only  when  the  buccinator  is  paralysed,  but  because  the  tongue  cannot 
properly  dislodge  it.  Very  often  the  patient  helps  himself  by  supporting 
the  floor  of  the  mouth  or  the  cheeks,  or  pushing  the  half-chewed  food  into 
the  proper  position.  The  tongue  cannot  roll  up  the  food  into  morsels  for 
swallowing,  nor  carry  them  into  the  pharynx.  Loose  fragments  are  con- 
stantly dropping  out  of  the  open  mouth  into  the  plate  or  upon  the 
patient's  clothes,  or  collect  about  the  roof  of  the  tongue,  or  in  the  grooves 
by  the  side  of  the  epiglottis.  The  attempts  to  swallow  them  succeed  very 
imperfectly — some  pass  up  into  the  pharynx  or  into  the  nose,  others  enter 
the  larynx  and  set  up  a  choking  cough,  or  accumulate  in  the  fauces  so  as  to 
interfere  with  the  passage  of  air.  It  depends  upon  circumstances  whether 
the  patient  finds  most  difficulty  in  dealing  with  solids  or  with  liquids.  If 
the  principal  defect  is  a  weakness  in  the  tongue  and  in  the  muscles  of  masti- 
cation, he  requires  to  have  all  his  food  reduced  to  a  semi-fluid  state  :  but 
when  there  is  paralysis  of  the  parts  concerned  in  closing  the  larynx  during 
deglutition,  he  can  often  dispose'  of  solid  masses  better  than  of  liquids,  which 
he  cannot  keep  from  trickling  down  into  the  air-passjiges.  The  inability  to 
swallow  is  the  cause  of  the  saliva  running  out  of  the  mouth  ;  such  patients 
keep  a  handkerchief  constantly  held  below  the  chin,  and  as  Wilks  remarks, 
this  often  at  the  first  glance  enables  one  to  guess  what  is  the  matter  with 
them.  The  saliva  is  sometimes  viscid,  sometimes  watery :  and  is  so  abun 
dant  that  in  one  instance  Schultz  is  said  to  have  estimated  that  there  were 

•  These  vowelg  must  be  pronounced  in  the  Italian  way:  U  =  00  (in /oo/),  I asE  (in 
J^l)t  As  Ah  {^\xi  father).  The  two  English  sounds  represented  by  the  letters  Th  are  among 
tlie  first  to  disappear  in  cases  in  which  the  tongue  is  aflfectecl.  Kussmaul's  statements 
correspond  closely  with  what  might  have  been  anticipated  from  theoretical  considerations, 
«f  which  an  admirable  account  will  be  found  in  a  paper  by  Dr  Bristowe  in  the  first  volume 
«f  the  '  St  Thomas's  Hospital  Reports.' 
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six  or  eight  times  as  much  of  it  as  usual*     Kussmaul,  however, 
such  incresLBe  in  a  case  in  which  he  determined  its  quantity'. 

Sometimes  the  masticatoiy  muscles  may  be  at  length  iuvolTed  in  the 
paralysis  ;  the  patient  is  then  unable  to  move  the  jaw  from  side  to  adsv 
can  he  close  the  mouth  finnly. 

Generally  the  respiration  is  not  obviously  aifected  at  an  early  sta^  «l 
the  disease.  Afterwards  dyspncea  often  becomes  a  marked  ^rmptom,  and 
there  may  be  a  constant  craving  for  air,  while  the  diaphragm  and  thoncic 
muscles  aie  still  vigorous.  There  is  generally  inability  to  sneeze,  to  ooofh, 
to  hawk  up  phlegm,  and  to  blow  the  noee;  or  the  patient  complaioj  tjust 
he  is  no  longer  able  to  smoke.  Towards  the  last  paroxysms  of  tacHjcardift 
may  occur,  which  probably  depend  on  paralysis  of  the  vagi. 

The  urine  has  often  been  searched  for  sugar,  but  it  apf>eajiB  iiot  to  U; 
present. 

The  higher  cerebral  functions  remain  undisturbed^  the  patitmt  ilMpf 
well,  and  his  intelligence  and  memoiy  are  perfect.  The  movements  of  tht 
body  and  Hmbs  ai*e  generally  free  and  active,  except  towards  the  last,  whi^ 
there  is  emaciation  from  want  of  food  and  extreme  weakness. 

Path<ilogy, — Although,  as  just  stated,  the  great  motor  pAths  tl 
the  pons  and  bulb  escape^  it  frequently  happens  that  there  is  aisodaCid 
with  bulbar  paralysis  an  affection  of  the  upper  (or  more  rarely  of  the  lovif) 
limbs,  which  agrees  in  aE  respects  with  Progressive  Muscular  Atropby  d 
Aran  imd  Cruveilhier.  Sometimes  one,  sometimes  the  other  of  these  tmi 
local  forms  of  the  same  disease  is  the  first  to  develop  itself.  Their  etMittiil 
chai-acters  are  identical,  while  the  diflFerences  are  comparable  to  ib«e 
of  atrophio  paralysis  affecting  the  arms  and  the  same  affecting  the  Xtp- 
The  bulb  is  but  the  medulla  spinalu  oblongata,  and  the  grw  matWT  of  thf 
floor  of  the  fourth  ventricle  is  formed  by  the  anterior  comua  laid  open  iii<l 
separated,  so  that  the  seat  of  each  disease  is  serially  homologous* 

The  ganglion  cells  in  bulbar  paralysis  are  in  the  condition  det 
above  (p.  672)»  the  nerves  in  that  described  in  a  previous  chapter  y     > 
and  the  muscles  are  degenerated  as  described  at  p.  672.     la  mai^  caw 
the  fleshy  substance  of  the  tongue,  and  even  that  of  the  lips  and  p«l?"*  ^ 
obviously  pale,  of  a  yellow  or  greyish-red  colour;   and  it  is  more 
completely  conveited  into  a  mass  of  fatty  connective  tissue.     In  th*  t^ru<^ 
stages  the  tongue  is  often  not  obviously  reduced  in  size;   but  in  nAr%t^ 
cases  it  is  soft,  smaJL  wrinkled  on  the  surface,  ivnd  incessantly  : 
a  fibrillary  tremor.     The  lips  also  become  thin  and  sharp-edged, 
cular  substance  quivers,  and  the  skin  over  them  is  marked  with  mwi^ 
furrows. 

Faradic  contractility  is  lowered  or  extinguished;  and  with  galTtuic 
currents,  Erb.  Kussmaul,  and  later  observers  find  the  reaction  of  dtgeof  * 
tion  in  a  perfectly  characteristic  form. 

It  is  remarkable  that  spostio  paralysis  nf  the  arms  or  of  tb<^  Up  i^ 
not  exist  or  is  extremely  rare  in  cases  of  bulbar  palsy,  wliich  l>clong».  ill*''* 
fore,  to  Cruveilhier's  type  of  progressive  muscular  atrophy,  not  to  Charit^*  ^ 
and  Gowers'.  Nevertheless  even  here  there  arc  not  wanting  occ*«'3b*^ 
reisemblaD^es,  for  Dr  C.  E.  Beeror  hat*  discovered  a  reflex  mnvenitiit  « 
the  mandible   on   percussion  of  the   lower  teeth,  which   1  ^ 

reflex,"  together  with  "jaw-clonus,''  but  only  in  the  rart? 
other  spastic   phenomena   complicate   atrophic   bulbar   paratrsit  (*Briiii» 
1886). 
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Histology, — ^In  general  no  marked  change  is  seen  by  the  naked  eye  in 
the  fresh  bulb :  sometimes  a  little  want  of  symmetry  in  the  two  halves  of 
the  floor  of  the  fourth  Tentricle  has  been  detected,  or  a  slight  shrinking ; 
or  this  part  has  appeared  discoloured,  or  its  consistency  has  been  greater  or 
less  than  natural.  One  thing,  however,  is  very  obvious  to  the  naked  eye, — 
an  extreme  degree  of  atrophy  of  the  nerve-roots  arising  from  this  pait  of 
the  cerebro-spinal  axis.  It  is  especially  conspicuous  in  the  hypoglossal  and 
the  facial  nerves;  but  it  is  visible  also  in  the  glosso-pharyngeal  nerve  on 
each  side,  and  sometimes  in  the  vagus,  and  in  the  motor  portion  of  the  fifth. 
The  roots  in  question  are  grey  and  transparent,  and  much  reduced  in 
size. 

In  stained  sections  of  the  hardened  bulb  the  multipolar  cells  in  certain 
nuclei  are  uniformly  found  to  have  imdergone  degenerative  changes.  Their 
colour  is  of  a  dark  yellowish  brown ;  they  are  often  shnmken ;  their  axons 
are  indistinct  or  may  have  disappeared.  They  seem  to  be  reduced  in 
number ;  and  in  one  case  Charcot  and  Joffroy  came  to  the  conclusion  that 
the  hypoglossal  nucleus  contained  only  one  tenth  or  one  twelfth  part  of  the 
cells  which  would  have  been  present  in  it  in  a  healthy  bulb.  French  histo- 
logists  appear  not  to  have  recognised  any  marked  change  in  the  neuroglia, 
but  in  Germany  Leyden  in  1870,  and  Maier  and  other  observers  since,  have 
found  it  increased  in  quantity,  and  containing  Deiters's  cells;  appearances 
like  those  which  characterise  chronic  myelitis  going  on  to  sclerosis.  The  parts 
in  which  these  changes  are  most  constantly  seen  are  the  nuclei  of  the  vagus,  . 
the  hypoglossal,  and  the  facial  nerves.  As  regards  the  last-mentioned  nerve, 
indeed,  the  symptoms  of  bulbar  paralysis  point  to  the  conclusion  that  only  ; 
a  part  of  its  nucleus  is  affected ;  and  this  accords  well  with  Lockhart  Clarke's  . 
statement  that  its  roots  arise  in  two  separate  masses  of  grey  matter.  The  ' 
nucleus  of  the  glosso-pharyngeal  nerve  escaped  the  morbid  process  in  a  case 
recorded  by  Duchenne  and  Joffroy.  The  sensory  nucleus  of  the  fifth  and 
that  of  the  auditory  nerve  have  been  constantly  found  intact.  The  olivary 
bodies  have  sometimes  presented  degenerative  changes,  but  more  often  they 
have  been  unaffected. 

Etiology. — ^With  regard  to  the  causes  of  bulbar  paralysis  nothing  is 
certainly  known.*  Its  incidence  is  decidedly  later  in  life  than  that  of  the 
corresponding  spinal  paralysis  of  Cruveilhier.  It  scarcely  ever  occurs  in 
persons  under  thirty,  and  appears  absolutely  to  increase  in  frequency  as  age 
advances  up  to  the  seventieth  year.  It  is  more  common  in  men  than  in 
women — ^thirty-four  cases  in  fifty-three  collected  by  Kussmaul. 

The  few  cases  that  have  been  recorded  in  young  persons  have  pre- 
sented peculiar  features,  and  their  pathology  is  still  undetermined. 

Diagnosis, — The  early  recognition  of  the  disease  requires  caution ;  one 
might  easily  make  light  of  the  early  sjnnptoms,  and  so  justly  forfeit  the 
confidence  of  the  patient.  Even  when  they  are  fully  developed  one  must 
avoid  a  hasty  conclusion,  for  the  lips  and  the  tongue  may  be  paralysed  by 
various  other  affections. 

Wilks  long  ago  pointed  out  that  a  condition  precisely  like  that  of  pro- 
gressive bulbar  paralysis  may  be  suddenly  developed  as  the  result  of  a 

*  Erb  speaks  confidently  of  its  being  sometimes  caused  by  cold,  and  Kussmaul  relates  a  i 
case  in  wbich  the  patient  traced  it  to  a  cold  caught  while  he  was  at  work  in  the  fields;  he 
was  attacked  with  headache  and  pain  in  the  neck,  and  a  week  later  he  was  conscious  of 
diiBcnlty  in  swallowing  and  in  speaking.  Among  other  conditions  which  have  been  sup- 
posed to  g^ve  rise  to  it  are  excessive  smoking,  over-exertion  in  playing  wind-instruments, 
syphilis,  and  falls  producing  symptoms  of  concussion.  In  one  of  Trousseau's  cases  it 
began  during  convalescence  from  a  febrile  attack. 
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circumscribed  effusion  of  blood  into  the  lower  part  of  the  pons.  He  related 
in  the  *  Guy's  Hospital  Reports '  (for  1877)  two  cases,  in  one  of  which  «& 
old  brownish  cyst  was  found  at  that  spot  after  death.  Such  cases  are 
recognised  as  the  haemorrhagic  variety  of  bulbar  palsy. 

Other  observers  have  recorded  cases  due  to  syphilis,  which  have  been 
cured  by  iodide  of  potassium ;  and  tumours  growing  near  the  bulb  may 
cause  similar  symptoms.  Like  most  other  nervous  diseases,  bulbar  pan- 
lysis  has  been  simulated  by  hysteria. 

Prognosis. — It  seems  probable  that  the  very  few  recorded  instaDcei 
in  which  recovery  has  taken  place  from  "  bulbar  paralysis  '*  have  been 
essentially  different  from  those  described  by  Duchenne  and  Kussmaul. 

Genuine  cases  which  depend  upon  a  progressive  change  in  the  bulbar 
nuclei  appear  always  to  end  fatally.  This  was  Trousseaus  verdict,  and 
all  later  experience  coniirms  it.  Their  duration  is  generally  from  one  to 
three  years ;  but  it  may  be  as  long  as  live.  Sometimes  the  patient  ii 
suddenly  choked  by  a  mass  of  food  which  blocks  the  entrance  into  the 
larynx ;  of  this  an  instance  occurred  at  Guy's  Hospital  in  1865.  Some- 
times death  is  brought  about  by  an  attack  of  syncope,  sometimes  bv  i 
paroxysm  of  dyspnoea.  Kussmaul  remarks  that  such  seizures  often  follow 
exertion,  but  they  may  also  occur  at  night  when  the  patient  is  in  bed.  In 
other  cases  exhaustion  and  emaciation  gradually  lead  to  a  fatal  termina- 
tion ;  or  pulmonary  phthisis  may  develop  itself ;  or  acute  pneumonia,  from 
food  being  drawn  into  the  air-passages  during  the  act  of  deglutition. 

Treatment. — This  can  only  be  palliative.  Kussmaul  thinks  the  nitmte 
of  silver  more  likely  to  be  useful  than  any  other  drug.  He  has  seen  tem- 
porary benefit  from  faradisation  of  the  palate  and  tongue ;  and  he  men- 
tions two  cases  in  which  striking  results  were  for  a  time  attained  by 
interrupted  galvanic  currents  passed  through  the  neck  and  spine.  One 
of  his  patients,  the  priest  mentioned  above  (p.  678),  who  had  been  unable  to 
put  his  tongue  out  between  his  t^eth,  could,  after  being  galvanised,  pro- 
trude it  beyond  his  lips ;  his  speech  became  more  distinct  and  his  degluti- 
tion easier  ;  but  after  four  or  five  weeks  the  improvement  ceased.  Schulze'i 
method  of  inducing  the  act  of  deglutition  by  galvanism  seems  to  l)e  appli- 
cable to  progressive  bulbar  paralysis.  It  consists  in  fixing  the  positive  pole 
upon  the  nape  of  the  neck,  and  then  rapidly  moving  the  negrative  |»ole 
downwards  over  the  side  of  the  larynx.  This  may  be  repeated  at  Rhort 
intervals  during  four  or  five  minutes.  In  the  first  instance  a  current  from 
six  to  eight  cells  should  be  tried  ;  but  to  produce  the  desired  result  a  larsre 
number  of  elements  are  often  required. 

When  the  patient  cannot  swallow  food,  or  seems  likely  to  be  choked  in 
the  attempt,  a  tube  must  be  passed  into  the  stomach.  If  the  irritation 
thus  excited  is  too  great,  nutrient  enemata  afford  the  only  means  of  sus- 
taining life  for  a  time,  unless  recourse  is  had  to  gastrostomy.  In  one  ctwe 
at  Guy's  Hospital  the  trachea  was  opened  when  danger  was  apprehended 
from  frecpient  attacks  of  dyspncra  :  and  the  result  was  that  they  ceased, 
although  of  course  the  other  symptoms  remained. 

Acute   bulbar    paralysis — myelitis    bulbi   acuta    focaiis. — ^The   remark- 
able malady  just  described  is,  we  have  seen,  an  example  of  atrophy  oi  ^^ 
ganglion    cells    of    the    motor    tract,    comparable    with    the    similar    m^ 
toinical  condition  which  causes  progressive  muscular  atrophy.     The   la^^^ 
affects  the  anterior  cornua  of  the  medulla  spinalis,  the  former  the   c:oTt^ 
sponding  grey  nuclei  in  the  med\iV\«.  oblongata. 
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A  few  cases  haye  been  recorded  of  an  acute  paralysis  of  the  muscles 
supplied  from  the  bulb,  which  similarly  corresponds  to  acute  atrophic  spinal 
paralysis  of  children  from  a  sudden  anterior  comual  lesion.  Three  examples 
"were  observed  by  Leyden.  In  one  case  a  patch  of  softening  with  numerous 
capillary  extravasations  of  blood  was  plainly  visible  in  the  pyramids  and  in 
the  olivary  bodies  at  the  autopsy;  in  the  others  no  lesion  was  discovered 
until  the  parts  had  been  haniened,  when  the  microscope  revealed  marked 
inflammatory  changes.  Each  patient  had  been  taken  ill  rather  suddenly, 
and  had  died  in  from  four  to  ten  days.  The  symptoms  varied  considerably, 
since  they  depended  upon  the  exact  seat  of  the  morbid  process  in  a  part  of 
the  nervous  system  where  many  important  centres  are  gathered  into  a 
narrow  space.  Chief  among  them  were  dysphagia,  headache,  giddiness, 
Tomiting,  or  severe  hiccough,  more  or  less  impairment  of  speech,  irregular, 
rapid,  or  interrupted  breathing,  a  quick,  feeble,  and  intermittent  pulse, 
partial  or  complete  paralysis  of  the  tongue,  formication  and  pains  in  the 
limbs.  There  was  no  failure  of  consciousness,  but  collapse  set  in,  and  death 
followed  from  paralysis  of  the  respiratory  muscles,  with  dyspnoea  and 
iividity. 

The  diagnosis  of  the  seat  of  the  disease  seems  not  to  be  difficult ;  but 
it  is  not  easy  to  exclude  the  possibility  of  embolism  of  the  basilar  artery 
or  of  the  vertebral  arteries  or  their  branches,  or  of  a  minute  spot  of 
bsemorrhage,  or  even  of  a  rapidly-developed  compression  of  the  medulla 
oblongata  by  some  disease  in  its  neighbourhood. 

Haemorrhage,  embolism,  tubercular  and  other  tumours  of  the  bulb, 
have  been  recorded,  with  symptoms  resembling  those  of  focal  myelitis 
affecting  the  same  region.  Lastly,  in  certain  cases  of  cerebral  hflemorrhage 
affecting  first  one  and  then  the  other  hemisphere,  symptoms  very  like 
those  of  bulbar  paralysis  may  be  produced.  Such  cases  are  distinguished  as 
mdden  ("  apoplectic  *')  bulbar  palsy.  Possibly  they  need  not  invariably  prove 
latal,  since  recovery  from  myelitis  and  ha^matomyeliu  is  not  unknown.  A 
case  which  seems  to  have  been  of  this  kind  occurred  in  Guy's  Hospital  in 
1874,  in  a  man  aged  forty-five.  It  lasted  about  ten  days.  After  death  the 
central  part  of  the  pons  appeared  softened  ;  but  when  hardened  in  chromic 
acid,  Dr  Fagge  could  not  make  out  decided  morbid  changes. 

Myasthenia  gravis, — Cases  clinically  like  bulbar  paralysis,  but  without 
•ny  local  lesion  being  foimd  after  death,  have  been  recorded  by  Wilks 
('  Gu/s  Hosp.  Rep.,'  1877),  by  Striimpel,  by  Dr  L.  E.  Shaw  {'  Brain,'  1890), 
by  Jolly  (*  Neurolog.  Centralblatt,'  1894),  and  by  several  other  physicians  at 
home  and  abroad.  Dr  Buzzard  has  lately  published  two  cases  in  the  '  British 
Medical  Journal'  for  March  3rd,  1900,  under  the  title  proposed  by  Jolly, 
Myasthenia  gravis  pseudojxiralytica. 

Although  several  of  the  cases  begin  with  bulbar  symptoms,  the  condi- 
tion is  far  more  wide-spread  that  bulbar  paralysis,  and  causes  extreme  weak- 
ness of  muscles  in  any,  and  sometimes  in  every  part  of  the  body  ;  ptosis  and 
ophthalmoplegia  are  not  infrequently  present.  Moreover  there  is  no  muscu- 
lar atrophy  or  fibrillary  tremor.  The  muscles  generally  are  weak  and  readily 
fatigued;  and  though  they  respond  to  furadism,  they  soon  lose  their  con- 
tractility until  a  short  period  of  repose  has  followed.  In  the  same  way, 
though  to  a  less  marked  degree,  they  answer  to  a  galvanic  make  and  break  : 
•nd  in  the  same  way  they  are  soon  exhausted  by  voluntary  movements. 

This  myasthenic  reaction,  as  Jolly  named  it,  with  the  other  symptoms 
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above  stated,  the  absence  of  muscular  atrophy  and  the  absence  of  leiiooi 
after  death,  Avidely  separate  the  most  characteristic  of  these  cases  from 
bulbar  paralysis.  Some  recorded  appear  to  belong  to  another  group,  and 
it  is  quite  uncertain  whether  the  cause  of  the  symptoms  is  toxic,  and 
whether  its  seat  is  in  the  upper  or  lower  neurons,  in  the  motor  nerves,  or  in 
the  muscles  themselves.  One  fact  of  great  practical  importance  is  that 
these  cases,  as  a  rule,  end  fatally,  and  that  after  apparent  improvement  or 
even  recovery  has  taken  place. 

No  useful  treatment  of  this  singular  condition  is  known;  but  it  is 
known  that  attempts  to  excite  contraction  of  the  affected  muscles  are  in- 
jurious,  and  that  feeding  by  a  tube  is  dangerous. 

Here  the  account  of  atrophic  paralysis  as  a  disease  of  the  spinal  conl 
ends,  so  far  as  our  present  knowledge  extends.  But  there  are  many 
forms  of  muscular  atrophy  in  which  neither  the  cord  nor  the  motor 
nerves  are  implicated,  which  cause  what  is  to  the  patient  paraljus— 
weakness,  and  loss  of  movement — and  yet  are  primary  affections  of  the 
muscles  themselves.  It  is,  however,  historically  important  not  to  separate 
them  from  the  cases  in  which  atrophy  of  the  muscles  is  the  result  of  peri- 
pheral neuritis  or  spinal  disease,  and,  clinically,  it  is  still  sometimes  no 
easy  matter  to  decide  to  which  group  a  case  belongs. 

Primary  Muscular  Dystrophy — Idiopathic  muscular  atrophy— Fro- 
f/ressive  myopathy. — Under  this  general  head  the  remaining  forms  of 
"  wasting  palsy  "  may  be  collected.  But  they  fall  under  several  more  or 
less  decidedly  separated  clinical  groups. 

(1)  Progressive  muscular  atrophy  of  children,* — ^Progressive  muscular 
atrophy  is  occasionally  seen  in  children,  but  with  certain  peculiarities  in 
its  symptoms  and  course  which  correspond  to  'a  fimdamental  difference  in 
pathology.     It  begins  in  the  lips,  which  cannot  be  brought  together;  and 
if  the  child  smiles,  the  angles  of  the  mouth  are  drawn  far  apart,  and  the 
cheeks  are  flattened  by  the  action  of  the  buccinator  muscles.    The  articu- 
lation of  the  labials  and  of  the  vowel  o  is  impaired.     It  is  almost  alwari 
between  the  fifth  and  the  seventh  year  that  this  affection  first  appears;  but 
at  that  time  it  often  attracts  little  notice  from  the  parents,  although  the 
reality  of  the  morbid  change  is  at  once  made  apparent  if  the  orbicularis 
oris  and  the  other  muscles  are  tested  by  faradic  currents,  for  they  are 
found  to  have  lost  their  contractility.     About  the  eleventh  or  twelfth  year 
,  the  muscles  of  the  shoulders  and  arms  begin  to  waste,  and  then  medical 
I  advice  is  sought.     Later  still  the  muscles  of  the  trunk  and  those  of  the 
'  lower  limbs  are  attacked  in  their  turn,  but  the  hands  escape. 

One  fact  which  shows  that  the  progressive  muscular  atrophy  of  child- 
hood is  distinct  from  the  wasting  paralysis  of  adults  is  that  it  very  often 
occurs  in  two  or  more  brothers  and  sisters.f 

This  form  of  disease  is  rare ;  but  Duchenne,  whose  first  cases  irere 
recorded  in  1855,  had  observed  no  fewer  than  twenty  in  1872.  Landouiy 
and  Dejerine  published  several  in  1874,  and  one,  with  an  autopsy,  in  1885. 

*■  Sifiionym. — Primary  muscular  atrophy  in  children.     Dachenne's  early  myopttby. 

t  It  i»  curious  that  the  father  of  the  first  two  children  in  whom  Dachenne  Rc^iwd 
its  peculiar  characters  was  afterwards,  at  the  age  of  forty-eight,  attacked  with  typical 
**  Cruveilhier's  paralysis/'  affecting  first  the  shonlders  and  arms,  bat  nltimatdy  the  lover 
iimhs ;  moreover  his  father  had  died  of  a  similar  complaint 
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Barsickow's  series  of  cases  of  hereditary  muscular  atrophy,  published  in 
1872,  are  of  a  similar  clinical  type.  Westphal,  E.  Remak,  and  other  writers 
haye  published  a  few  cases  since,  and  several  have  been  observed  in  this 
country. 

The  muscles  of  the  face  are  not  exempt,  and  girls  as  well  as  ])oys 
are  affected.  The  cord  and  bulb  have  been  found  unaffected.  If  the 
seat  of  the  disease  is  in  the  nerves,  it  is  a  form  of  peripheral  neuritis 
affecting  the  facial  and  other  motor  nerves ;  but  in  most  cases  it  appears 
to  be  of  primary  muscular  origin. 

A  patient  under  the  writer's  care  in  1890,  a  lad  of  ten,  showed  all  the 
characters  of  ^^  Landouzy's  type  "  of  muscular  atrophy. 

Erh's  juvenile  hereditary  form* — ^A  clinically  distinct  **  juvenile  form  " 
of  progressive  muscular  atrophy  has  been  described  by  Erb  ('  Deutsches 
Archiv  f.  klin.  Med.,'  1884).  It  usually  begins  at  puberty.  The  muscles  [ 
of  the  shoulder  are  more  affected  than  those  of  the  arms,  and  the  legs/ 
are  not  infrequently  attacked,  but  the  face  and  hands  escape.  These  cases, 
like  Duchenne's  above  noted,  are  ma^ed  by  a  hereditary,  or  at  least  a 
family,  character.  There  is  no  fibrillary  contraction,  no  reaction  of  degene- 
ration even  of  the  "middle"  or" imperfect  kind,  and  post  mortem  the 
anterior  comua  have  been  found  intact  by  Friedreich.  Occasionally  the 
deltoid  or  other  paralysed  muscles  hypertrophy — ^which  connects  this  form 
with  the  pseudo-hypertrophic  atrophy  to  be  presently  described. 

Dr  Tooth  collected  the  previously  published  cases  of  hereditary  atrophic 
paralysis,  and  added  four  new  ones.  Among  30  cases  in  all,  he  foimd  that 
8  occurred  between  one  and  five  years  of  age,  10  between  five  and  ten,  and 
18  between  ten  and  twenty,  while  only  3  patients  were  older — ^twenty-five, 
thirty-seven,  and  forty-six ;  28  were  males  and  16  females,  so  that  the  dis- 
proportion between  the  sexes  was  much  less  than  in  Cruveilhier's  muscular 
atrophy.  Grouped  in  families,  there  were  17  instances  of  more  than  one 
case  in  a  family,  and  only  12  isolated  cases. 

In  one  group  the  lower  extremities  were  first  affected,  and  particularly 
the  peroneal  muscles.  The  extensors  and  gastrocnemii  next  shared  in  the 
paralysis,  and  the  hands  and  forearms  followed.  Fibrillary  tremors  and 
marked  reaction  of  degeneration  were  usually  present  ('  St  Barth.  Hosp. 
Rep.,'  1889 ;  and  '  Lond.  Med.  Rec.'  for  October  of  the  same  year,  p.  430). 

It  appears  from  the  anatomical  results  of  a  few  fatal  cases,  that  the 
lesion  is  not  central,  nor  a  peripheral  neuritis,  but  primary  (myopathic) 
muscular  atrophy. 

Meryon's  four  remarkable  cases  of  hereditary  muscular  atrophy,  de- 
scribed most  accurately  as  early  as  1852  (*  Med.-Chir.  Trans.,'  vol.  xxxv, 
p.  73),  probably  belong  to  this  same  clinical  group,  though  they  have  been 
often  appropriated  as  examples  of  the  following  disease. 

Pseudo-hypertrophic  paralysis,^ — In  1861,  Duchenne  recorded  in  the 
second  edition  of  his  *  Electrisation  Localisee '  the  case  of  a  boy  whose  legs 
were  so  weak  that  he  could  scarcely  stand,  although  the  muscles  of  his 
calves  and  hips  looked  like  those  of  an  infant  Hercules.  Seven  years  later 
the  same  fertile  author  wrote  a  detailed  paper  on  the  disease  in  question. 

•  Synonyms. — Dystrophia  mascnlornm  progressiva  jaTenilis  (Erb)— Myopathic  atrophy 
of  adolescents. 

t  Synonyms. — Myopathic  atrophy  with  fatty  overgrowth — Myosclerosis — Progressive 
mnscolar  sclerosis — Lipomatosis  mascnlornm  laxurians. 


08G  PSEUDO-HyPEBTROPHIC  BCUSCULAH  ATROPHY 

111  the  meantime  wises  had  been  noticed  by  a  few  German  obscrren. 
The  writer  saw  one  in  1863  in  Oppolzer's  wards  at  Vienna :  and  auothw, 
which  came  under  Griesinger's  notice  in  1864,  gave  Billroth  the  opportiuiitr 
of  excising  a  piece  of  the  deltoid  muscle  and  of  proving  that  there  wai  do 
real  but  only  an  apparent  hypertrophy,  for  it  consisted  almost  entirel? 
of  adipose  and  fibrous  tissue.  Duchenne,  in  1865,  made  similar  observatioo* 
in  one  of  his  cases  with  the  aid  of  his  **  emporte-pi^e."  He  therefore 
l»roposed  to  tenii  the  disease  ixiralysir  viyosclerosujue,  Gowers'  mono- 
graph, published  in  1870,  contained  all  the  information  obtained  up  to  tint 
date,  and  little  has  been  added  since. 

Histology. — The  substance  of  the  enlarged  muscles  has  a  whitiih- 
yellow  colour,  with  only  a  faint  reddish  tint.  There  is  still  a  linear 
arrangement  of  the  fibres,  and  in  extreme  cases  this  alone  distiDgui&hes 
it  from  the  subcutaneous  adipose  tissue.  The  fat  sometimes  extends  into 
the  tendons,  so  that  during  life  they  seem  to  have  been  encroached  upon 
by  the  fleshy  bellies  of  the  muscles.  Occasionally,  on  the  other  hand, 
fibrous  tissue  only  and  not  fat  has  been  found  between  the  muscular  fibrei : 
and  in  the  eiirlier  stages  of  the  disease,  this  new  tissue  has  been  found 
full  of  nuclei  or  spindle-cells.  The  muscular  fibres  seem  to  become  greatly 
reduced  in  number  by  a  process  of  simple  atrophy,  which  at  last  Icayei 
only  the  collapsed  sarcolemma-sheaths.  Those  fibres  which  remain  are 
not  always  completely  unaltered,  as  described  by  Griesinger.  Duchenne 
described  their  transverse  striation  as  unusually  faint.  Other  obserren 
have  seen  some  which  were  striated  longitudinally,  some  translucent  or 
\'itreou8,  and  some  in  a  state  of  granular  or  fatty  degeneration.  Some 
fibres  again  are  truly  hypertrophied,  so  as  to  be  two  or  three  times  as 
thick  as  normal,  a  fact  first  observed  by  Cohnheim. 

Course. — The  enlargement  of  the  muscles  is  not  present  at  all  stages 
of  pseudo-hyper  trophic  paralysis.  There  is  an  early  period  during  which 
the  only  symptom  is  an  impairment  of  power  in  the  lower  limbs.  The 
child — for  the  affection  almost  always  begrins  in  childhood — is  noticed  to 
totter  in  walking,  and  to  be  apt  to  fall ;  he  has  difficulty  in  getting  on  to 
his  feet,  and  is  particularly  awkward  in  going  upstairs  ;  when  he  tries  to 
sit  down  he  falls  into  the  chair.  In  many  cases  the  disease  begins  before 
the  little  patient  has  learned  to  walk,  so  that  at  first  the  parents  think 
that  the  child  is  only  backward,  as  many  rachitic  children  are.  but  at 
length  they  see  that  there  is  something  more  seriously  wronjj. 

When,  at  the  end  of  a  few  months  or  a  year  from  the  beginning  of  the 
paralysis,  the  change  in  the  muscles  is  discoverable,  its  extent  and  degree 
vary  widely  in  different  cases.     The  calves  are  often  affected  alone;  next 
in  liability  to  undergo  enlargement  are  the  masses  of  the  erector  9pin<r 
in  the  loins,  the  glut<ei,  the  deltoids,  and  the  infra  spinati.     The  ghtXa^^ 
medius  usually  escapes.     The  muscles  of  the  thigh,  the  latis$imxix  dorti, 
and  the  lower  part  of  the  pectoral  is  and  serratus  magnus  are  more  ©Uen 
rt'dmed  in  size,  so  as  ii>  afford  a  strange  contrast.      When  the  feiiwraV 
]  iiiuscles   are   hypertrophied,    it   is   usually   the    vastus   e^ernw  or    r-^rtu>. 
,  very  seldom  the  muscles  at  the  back  or  inner  aspect  of  the  thigh.       But 
soiiKtinies  everj-  muscle  of  the  trunk  and  limbs  is  hypertrophied,  \mt>ii^* 
patient  looks  like  an  athlete,  though  in  reality  as  weak  as  the  puniest-  child 
in  tlie  last  stage  of  marasmus.     Duchenne  compares  a  sketch  of  the  F«iJO^ 
Hercules  with  portraits  of  a  patient  of  his,  a  boy  ten  years  old,  tax^  *^* 
child  looks  the  more  athletic  of  the  two.     The  enlarged  muscles  are    g^^^ 


P8B0DO-HTPBRTBOPHI0   MUSCULAR   ATUOFHY  687 

rally  limi  and  elastic,  and  when  they  are  brought  into  action  they  harden ; 
80  that  it  is  difficult  to  believe  that  they  consist  of  little  but  fibrous  and 
adipose  tissue. 

When  a  child  affected  with  pseudohypertrophic  paralysis  stands  up,  hia 
attitude  is  characteristic.  The  abdomen  is  pushed  forwards,  and  the 
hollow  of  the  lumbar  vertebrae  is  greatly  exaggerated.  The  nates  project 
backwards ;  but  the  shoulders  are  thrown  further  back  still,  so  that  a  line 
dropped  from  the  upper  dorsal  spines  falls  behind  the  sacrum.  The  legs 
are  separated  widely  from  one  another.  If  an  attempt  is  made  to 
straighten  the  back,  the  child  at  once  falls  down.  When  he  walks,  he 
balances  the  body  from  side  to  side  at  every  step,  with  a  **  waddling  "  gait. 
He  cannot  rise  from  the  sitting  posture  without  the  use  of  his  hands,  and 
the  way  in  which  he  uses  them  is  characteristic.  He  places  both  hands 
upon  his  knees,  and  gradually  pushes  up  his  body  into  the  erect  posture 
by  moving  his  hands  from  his  knees  to  his  groin.  This  manoeuvre,  which 
has  been  not  inaptly  called  "  climbing  up  the  thighs,"  is  well  represented 
by  sketches  in  Dr  Gowers'  work  (p.  391),  and  by  photographs  in  Dr  Ross's 
first  volume  (p.  996). 

The  susceptibility  of  the  affected  muscles  to  faradic  currents  is  some- 
times normal,  but  in  other  cases  it  is  considerably  lowered.     This  appears 
to  depend  solely  on  the  degree  of  atrophy  of  muscular  fibres,  for  there  is  no- 
reactionof^degeneration.     As  with  all  the  atrophic  disorders  of  muscles^ 
describeJTn  this  chapter,  pelvic  symptoms  are  absent,  and  the  sphincters 
act  naturally  throughout  the  whole  course  of  the  disease.     The  knee-jerk 
gradually  disappears,  as  in  other  atrophic  forms  of  paralysis,   not  from 
severance  of  the  muscle  from  its  nutritive  neuron,  but  from  mere  absence 
of  the  fibres  that  should  contract.     Fibrillary  tremors,  such  as  are  seen  in  . 
progressive  muscular  atrophy,  are  not  generally  present;    but  they  have  . 
been    observed    in    a    few    instances.     The    cutaneous    sensibility    is    un- '' 
impaired.     The  legs  and  feet  are  often  cold  and  damp  and  bluish  after  the    i 
atrophic  stage  is  reached.     The  heels  are  usually  drawn  up  to  a  greater  or  / 
less  extent  by  contraction  of  the  tendo  AchilUs ;  and  there  may  at  last  be 
a    well-marked    club-foot.      Sometimes  the  knees  are  rigidly  flexed.     The 
intelligence  may  be  perfect ;  but  it  is  often  defective,  and  in  some  of  the 
eases  recorded  the  patients  have  been  idiots. 

When  the  disease  has  developed  itself  to  a  certain  point,  it  is  described 
by  Duchenne  as  remaining  stationary  for  two  or  three  years,  or  even 
longer.  But  at  length  a  further  advance  takes  place.  If  the  legs  only 
were  affected,  the  arms  are  now  involved ;  but  the  muscles  which  now 
lose  their  functions,  do  not  even  show  an  apparent  hypertrophy,  but  are 
always  reduced  in  size,  while  those  muscles  which  were  at  first  enlarged 
ultimately  shrink,  until  they,  too,  are  obviously  atrophied.  The  patient, 
who  has  generally  now  reached  adolescence,  becomes  altogether  unable  to 
stand,  or  even  to  sit  up;  he  is  a  prisoner  upon  his  couch.  Ultimately  he 
dies  of  exhaustion,  or  is  carriecToff  by  phthisis,  or  some  other  intercurrent 
complaint.  As  Friedreich,  however,  remarks,  most  of  the  cases  recorded 
have  been  lost  sight  of,  so  that  it  is  not  known  how  they  ended. 

^Etiologif. — Nothing  is  known  as  to  the  cause  of  pseudo-hypertrophic 
paralysis.  It  often  appears  in  succession  in  two,  or  three,  or  even  four 
children  of  the  same  family,  and  at  the  same  ajre  in  all  of  them.  As  might 
he  expected,  the  parents  themselves  have  always  been  free  from  it ;  but  its 
hereditary    origin   has    often    been    traceable    by    its    having    occurred    in 
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,  brothers  or  other  relations  of  the  father  or  mother.     Transmission  is  almon 
I  always  through  mothers  to  sons.     In  this  character  of  chiefly  affecting 
males,  but  being  chiefly  transmitted  through  females,  this  curious  diseaie 
resembles  Haemophilia. 

Boys  are  far  more  subject  to  this  malady  than  girls,  the  proportion, 
among  seventy-seven  cases  collected  by  Friedreich,  being  siity-four  to 
thirteen.  Of  Duchenne's  original  fifteen  cases  only  two  were  girU;  of 
forty-one  collected  by  Webber  of  Boston  and  quoted  by  Ross,  only  tire; 
of  thirty-three  by  Gowers,  ten.  In  a  remarkable  series  of  cases  recorded 
by  Lutz  it  appeared  in  two  successive  generations  in  the  female  line  onlv, 
and  affected  five  girls.  More  often  it  attacks  several  sons  of  the  game 
parents,  and  spares  all  the  daughters. 

Out  of  75  cases  in  which  the  date  of  its  commencement  was  ascertained, 
Friedreich  found  45  in  which  it  began  imder  five  years  of  age,  17  between 
six  and  ten,  8  between  eleven  and  sixteen.  In  the  remaining  5  cases  tlie 
patients  were  adulta ;  and  2  of  them  were  aged  forty  and  forty-one  respec- 
tively when  the  disease  began.  There  was  in  1887  a  patient  in  Guy'i 
Hospital  under  Dr.  Frederick  Taylor,  a  youth  of  eighteen,  in  vihom  this 
disease  had  developed  within  only  a  few  months. 

Dr.  Port,  of  the  German  Hospital,  showed  two  cases  at  the  Hunteriin 
Society  (1887-8),  in  brothers  aged  fourteen  and  nine  years.  Their  four 
sisters  were  healthy  and  one  brother ;  but  three  other  brothers  had  died 
after  showing  symptoms  of  the  same  disease. 

In  eight  cases  at  Guy^s  Hospital  six  were  in  male  and  two  in  female 
patients ;  two  were  under  ten,  and  four  between  ten  and  twenty.  Beside 
these  the  writer  has  only  seen  three  more,  all  in  boys  and  strikingly  alike. 

Diagnosis. — This  is  very  easy  in  well-marked  cases.  One  morbid 
state,  which  must  be  thought  of  in  connection  with  it,  is  that  which  Brodie 
and  Hilton  both  believed  to  depend  on  the  hip-joints  being  congenitally 
placed  too  far  backwards;  the  drawings  given  in  Hilton's  work  ihow  a 
compensatory  curvature  of  the  spine  very  like  that  which  is  Reen  in 
pseudo-hypertrophic  paralysis. 

Dr  Leech's  '*  harpoon "  enables  one  to  examine  the  muscular  tissue 
during  life,  and  is  said  to  be  more  useful  than  Duchenne's  "  emporte-pike." 

The  striking  apparent  hypertrophy  of  the  muscles  is  not  an  essential 
feature  of  the  disease.  We  have  seen  that  it  is  absent  from  the  earlier 
and  the  latest  stages  ;  and  possibly  Duchenne  and  Friedreich  were  right  in 
including  under  the  present  head  the  cases  described  by  Dr  Meryon  in  1852 
under  the  name  of  **  granular  and  fatty  degeneration  of  the  voluntarr 
muscles,"  which  occurred  at  about  the  same  age  in  several  boys  belonging 
to  two  families  (p.  687).  Charcot  and  Roberts,  however,  regarded  the 
cases  in  question  as  examples  of  progressive  muscular  atrophy ;  and  Fried- 
reich himself  relates  as  instances  of  the  latter  disease  several  cases  which 
seem  to  belong  to  the  same  class  as  Meryon's  (cf.  685).  They  occurred  in 
'  three  families  residing  in  or  near  Heidelberg ;  and  what  is  very  curious  is 
that  Hemptenbacher,  a  pupil  of  Friedreich's,  succeeded  in  tracing  all  three 
families  to  a  single  pair  of  ancestors  a  century  and  a  half  back.  A  similar 
malady  is  said  by  Eichhorst  to  have  appeared  in  six  successive  generations 
in  a  family  at  Konigsberg. 

Pathology. — In  accordance  with  Charcot,  most  writers  at  the  present 
time  hold  that  this  disease  is  primarily  an  affection  of  the  muscka  them- 
selves,  and  thus  differs  absolutely   from  progressive   muscular  atn^hf, 
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>een  traced  to  a  lesion  in  the  grey  matter  of  the  cord.  In  pro- 
scular  atrophy,  and  even  in  the  atrophic  paralysis  of  children, 
muscles  occasionally  have  their  bulk  made  up  to  the  natural 
an  interstitial  development  of  adipose  and  fibrous  tissues;  so 
he  other  hand,  an  apparent  overgrowth  of  the  muscles  is  not  an 
ture  of  pseudo-hypertrophic  paralysis,  this  affection  comes  very 
Dathology  to  the  other  musciilar  atrophies. 
1  Pierret  and  Charcot  studied  the  histology  of  the  cord  in  a 
f  Bergeron's,  and  detected  no  morbid  change,  afterwards  Lock- 
and  Gowers  recorded  a  case  in  which  they  discovered  disintegra- 
ous  parts,  in  some  of  which  the  nerve-cells  were  in  a  state  of 
^r  Fagge  was  strongly  inclined  to  the  opinion  that  pseudo-hyper- 
alysis  will  ultimately  be  foimd  to  be  a  spinal  affection,  and 
st  edition  of  this  work  was  published  Ross  and  Bramwell  have 
changes  in  the  spinal  cord.  In  a  second  case  Ross  found  the 
erves  imaffected;  and  in  the  second  edition  of  his  treatise,  he 
:he  theory  of  a  spinal  origin,  and  came  to  the  conclusion  that 
rtrophic  paralysis  is  a  primary  and  idiopathic  atrophy  of  the 
owers  also  holds  that  ^'  the  essential  lesion  is  the  growth  of 
issue  by  which  the  muscular  fibres  are  damaged,  whether  fatty 
nd  or  not."* 

rest  allies  of  this  curious  disease  are  the  hereditary  juvenile 
y  myopathic  forms  of  progressive  muscular  atrophy, 
^osis  of  this  disease  is  at  present  imfavourable,  and  no  treat- 
to  check  its  progress.     Duchenne's  trial  of  faradism  and  Bene- 
b's  of  galvanism  show  that  both  are  useless. 

f  multiple  muscular  atrophy  is  a  condition  closely  allied  to  the 
3ut  differing  in  the  fact  that  there  is  no  stage  of  apparent 
'.  Cases  will  be  found  in  Poore's  edition  of  Duchenne's  great 
n  Growers'  treatise.  They  occur  in  families,  and  sometimes  re- 
everal  generations.     Thus  Barsickow,  in  a  thesis  on  the  subject, 

Gowers,  found  twenty-four  cases  in  five  generations.  The 
not  much,  if  at  all,  more  frequent  in  men  than  in  women,  and 
3ar8,  not  in  childhood,  but  in  early  adult  life.  It  often  begins 
iles  of  the  face,  giving  what  has  been  called  the  "myopathic 

or  rather  want  of  expression.  When  fully  developed,  the  con- 
uch  like  that  of  advanced  progressive  muscular  atrophy,  and 
ne  of  the  cases  might  take  their  place  as  examples  of  Duchenne's 
type  referred  to  above  (p.  686). 

Hscular  hypertrophy, — Apart  from  the  physiological  hyper- 
ealth,  a  few  cases  have  been  described — ^by  Auerbach,  Berger, 
Ich — in  which  the  muscles  of  the  limbs,  particularly  the  arms, 
T  increased  in  size  without  increase  or  with  diminution  of  con- 
er.  When  a  minute  portion  is  removed  it  is  found  that  the 
ibres  are  increased  in  diameter,  without  interstitial  fibrous  or 
•owth.  Though  it  is  nearly  twenty  years  since  the  first  case 
1,  the  pathology  of  this  rare  affection  is  still  unknown. 

;  possible  thnt  the  apparently  inconstant  changes  in  the  cord  may  be  the 
the  cause  of  the  muscular  atrophy,  like  the  atrophy  of  motor  nenre-cellf 
Dickinson  and  other  observers  as  the  result  of  amputation  P  ('Jonm.  of 
».  88 ;  see  also  Dr  Dreschfield's  case,  ibid,,  1879.  p.  424,  and  Mr  Bowlb^'s 
"XtedseB  ofNervM.'  n.  27,  with  reference  to  Vulpiau'a  expctimwvtsA.  t^wvWaN 


TABES 


'H  vu)TidQ  ^9ifjiQ  dirb  rov  fJiviXov  yivirau 

H1PPOCBATE8 :  De  tnorbis,  lib.  ii,  cap.  19* 

History  and  nomenclature — Ataxic  symptoms — Anaesthesia — Lightning  paim^ 
Visceral  paim — Paraplegic  symptoms — Loss  of  knee-jerk — Disonlm  of 
the  eyes — Atrophy  of  joints — Perforating  ulcer— Other  complicatums--Cowr$$ 
and  event — Anatomical  seat  and  histology  of  tabes — Pathology  and  «io- 
tion  between  the  ataxy,  dyscesthesia,  and  other  symptoms — /Etidwff^ 
Diagnosis — Prognosis  and  treatment 

Ataxic  paraplegia  with  spastic  symptoms. 

Hereditary  tabes  in  the  young,  or  Friedreich's  disease :  its  symptoms  ami  amtmf. 

Cerebellar  ataxia  occurring  in  families. 

Synonyms, — Tabes  dorsalis  v,  dorsualis — Spinal  tabes — Locomotor 
ataxia — Ataxic  locomotrice  progressive  (Duchenne) — ^Asynergie  locomotrice 
{Trousseau) — ^Posterior  spinal  sclerosis— Chronic  posterior  leucomyelitis.— 
Ft,  Ataxic  locomotrice.— G^crw.  Tabes  dorsalis,  Hinterstrangsclerose. 

History  and  nomenclature. — The  old  term  "  tabes  dorsalis "  was  firrt 
accurately  defined  by  Romberg,  who,  in  1851,  described  the  characten 
which  are  now  known  by  that  name.  Duchenne,  in  1858,  re-described 
the  symptoms  and  proposed  the  term  "  ataxie  locomotrice  progressiye  ;* 
but  this  denotes  a  symptom  and  not  a  disease,  and  a  symptom  which, 
though  common,  is  not  constant  in  tabes.  Romberg  did  not  appreciate 
that  the  apparent  loss  of  power  was  really  a  loss  of  co-ordination:  but, 
with  this  important  exception,  he  describes  the  symptoms  of  tabes  irith 
accuracy  and  insight:  diminution  of  the  sense  of  touch  and  muscular 
sense,  the  need  to  watch  the  movements  of  the  legs  with  the  eves,  the 
tottering  in  the  dark,  the  weakness  of  the  bladder,  pains  shooting  through 
the  legs,  girdle-pain  and  colic-pains,  amblyopia,  myosis,  impotence,  late 
implication  of  the  arms,  and  final  complete  paralysis  of  legs  and  bLaddo*. 
He  also  described  the  atrophied  posterior  roots  of  the  nerves,  and  atropl^ 
of  the  cord  confined  to  the  lower  part  of  the  posterior  column  (ii,  p.  395). 
Duchenne  honestly  says  that  '^  M.  Romberg  a  le  mieux  observe  et  decrii 
la  plupart  des  sympt6mes  propres  k  I'ataxie  locomotrioe  progressiTC," 
and  he  himself  admitted  that  he  was  ignorant  of  the  constant  anatomical 
lesions  in  the  new  disease. 

A  series  of  cases  was  described  by  Gidl  in  1856-7  as  "  cerebral  para- 

^  Ta\>e%  d.oTM\\%  «x\«^%  lT<sia  >^«  v^^Yoadk 
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plegia;"  but  earlier  still  Todd,  in  1847,  had  pointed  out  the  distinction 
between  paralysis  and  loss  of  the  power  of  co-ordinating  movements  (ataxia). 
He  recognised  .the  difficulty  of  walking  and  the  tottering  uncertain  gait 
which  result  from  ataxia.  Moreover,  he  went  beyond  Romberg  and 
Duchenne  in  correctly  assigning  the  seat  of  co-ordination  to  the  posterior 
colimms  of  the  cord.  "  Some  support  is  obtained  for  this  view  of  the 
function  of  the  posterior  columns  from  the  phenomena  of  disease.  In 
many  cases,  in  which  the  principal  symptom  has  been  a  gradually  increasing 
difficulty  of  walking,  the  posterior  columns  have  been  the  seat  of  disease. 
Two  kinds  of  paralysis  of  motion  may  be  noticed  in  the  lower  extremities, 
the  one  consisting  simply  in  the  impairment  or  loss  of  voluntary  motion, 
the  other  distinguished  by  a  diminution  or  total  loss  of  the  power  of  co- 
ordinating movements.  In  the  latter  form,  while  considerable  voluntary 
fK>wer  remains,  the  patient  finds  great  difficulty  in  walking,  and  his  gait  is 
so  tottering  and  uncertain  that  his  centre  of  gravity  is  easily  displaced. 
These  cases  are  generally  of  the  most  chronic  kind,  and  many  of  them  go 
on  from  day  to  day  without  any  increase  of  the  disease  or  improvement  of 
their  condition.  In  two  examples  of  this  variety  of  paralysis  I  ventured  to 
predict  disease  of  the  posterior  columns,  the  diagnosis  being  founded  upon 
the  views  of  their  functions  which  I  now  advocate ;  and  this  was  found  to 
exist  on  a  post^nortem  inspection ;  and  in  looking  through  the  accounts  of 
recorded  cases  in  which  the  posterior  columns  were  the  seat  of  lesion,  all 
seem  to  have  commenced  by  evincing  more  or  less  disturbance  of  the  loco- 
motive powers,  sensation  being  affected  only  when  the  morbid  change  of 
structure  extended  to,  and  more  or  less  involved  the  posterior  roots  of  the 
spinal  nerves  "  ('  Cyclop,  of  Anat.  and  Phys.,'  vol.  iii,  p.  721). 

The  original  meaning  of  the  term  Tabes  dorsalis  was  purely  clinical, 
and  had  reference  to  the  weakness  and  pains  in  the  back,  the  malnutrition 
and  other  disorders  which  follow  excessive  sexual  indulgence.  In  fact  it  nearly 
answered  to  what  is  often  understood  by  Neurasthenia  spinalis  (p.  643). 
Tabes  dorsalis  from  this  cause  is  regarded  by  Cullen  in  his  nosology  as  a 
species  of  atrophy,  only  distinguished  by  the  absence  of  fever  from  that  of 
phthisis,  of  mesenteric  tabes,  and  of  chronic  suppuration.  Celsus  has  no 
dorsal  species  of  the  genus  Tabes. 

Now,  however,  the  word  tabes  is  not  used,  any  more  than  its  Greek 
equivalent  phthisis ^  to  denote  generally  wasting,  atrophy,  or  marasmus. 
"  Tabes  mesenterica  "  is  tuberculous  enteritis  and  peritonitis,  with  secon- 
dary swelling  of  the  mesenteric  lymph-glands.  It  is  so  different  from 
Tabes  dorsalis  in  its  clinical  feattures  and  associations,  that  confusion  can 
scarcely  arise  between  them.  There  is  therefore  no  reason  against  the  term 
Tabes  (or,  when  needful  for  distinction  from  Tabes  mesenterica,  Tabes 
dorsalis)  being  used  for  the  remarkable  disease  described  by  Romberg  and 
Duchenne.  It  has  every  character  of  a  good  name.  It  is  short,  classical, 
unmeaning,  distinctive,  and  capable  of  forming  an  adjective.  This  adjective 
18  ready  made :  tabidus — not  tabeticus. 

Clinical  characters. — Tabes  is  always  insidious  in  its  origin,  in  its  pro- 
l^ress  gradual,  and  though  certain  in  its  event,  yet  of  most  uncertain  dura- 
tion. Ataxic  symptoms  occasionally  only  appear  after  months  or  years 
Diarked  by  pains,  by  loss  of  knee-jerk,  or  by  contracted  pupils  ;  but  they  are 
almost  constant  and  very  characteristic. 

Motor  symptoms. — ^The  patient  begins  to  feel  a  want  of  control  over 
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his  legs.  He  has  power  to  move  them,  but  cannot  direct  the  force  or 
combine  the  action  of  several  muscles.  He  has  unlearnt  the  act  of  walking, 
and  when  he  tries  to  practise  it,  he  lifts  his  foot  high,  throws  it  outwanii, 
and  brings  it  down  with  a  stamp.  At  first  it  is  only  in  starting  that  h» 
experiences  a  difficulty.  Wilks  relates  how  a  gentleman  whom  he  knew,  1/ 
he  stopped  to  look  in  a  shop-window,  had  to  ask  someone  near  to  give  him 
a  push  before  he  could  set  off  again ;  once  fairly  started  he  did  pretty  well, 
but  found  himself  unable  to  turn  sharply  round  without  stumbling.  An- 
other  patient,  when  he  had  once  walked  some  distance  along  a  road,  wanted 
to  go  back,  but  could  only  do  so  by  guiding  himself  up  against  a  bank.  A 
third,  an  out-patient,  one  day  apologised  for  being  late  at  the  hospital  hj 
saying  that  his  friends  had  sent  him  off  in  a  wrong  direction,  and  that  he 
went  on  until  he  fortunately  met  an  acquaintance  who  turned  him  roond. 

Ataxic  patients  do  not  roll  and  stagger  like  a  drunken  man,  bat  u 
Wilks  says,  the  gait  rather  resembles  that  of  a  man  walking  on  a  ledge  who 
is  anxiously  balancing  himself.     The  distinction  is  a  real  one,  but  nuoj  , 
persons  in  the  early  stage  of  the  disease  have  been  looked  on  as  drunkardi. 

The  attempt  to  run,  to  hop,  or  to  ascend  stairs,  makes  the  patient'i 
ataxia  more  manifest.  He  is  unable  to  stand  on  one  foot,  or  with  the 
two  feet  close  together.  If  told  to  walk  in  a  st^ght  line — as  along  ooe 
particular  board  in  a  floor — he  finds  that  his  utmost  efforts  cannot  keep 
him  to  it.  The  use  of  a  stick,  or  leaning  upon  the  arm  of  a  friend,  hai  a 
remarkable  effect  in  steadying  his  movements.  In  more  advanced  cases,  u 
soon  as  he  attempts  to  stand,  his  legs  are  jerked  in  all  directions,  erea 
though  he  may  be  held  up  on  each  side  by  an  attendant.  When  lying  ob 
a  couch  he  cannot  carry  the  foot  straight  towards  an  object  so  as  to  touch 
it,  nor  raise  the  leg  up  in  the  air  with  an  even  movement.  Yet  he  csa  ' 
exert  considerable  power  in  moving  his  legs  against  pressure,  as  in  lifting  a 
weight  upon  his  knees. 

The  disorder  may  last  for  years  without  extending  beyond  the  lover 
limbs,  but  in  many  cases  it  at  last  affects  the  arms,  and  oocasionallj  ataxie 
symptoms  begin  there.  The  patient  can  then  no  longer  perform  actions 
requiring  delicate  manipulation,  such  as  writing,  or  playing  the  piano ;  he 
cannot  fasten  his  necktie  or  button  his  clothes.  If  he  is  told  to  bring  the 
two  forefingers  into  contact  from  a  distance,  they  miss  one  another;  he 
cannot  touch  his  own  nose  or  rub  his  own  eyes  with  certainty ;  he  blimden 
in  taking  hold  of  anything  held  up  before  him  ;  and  if  he  attempts  to 
write  in  the  air  his  fingers  are  moved  zigzag  in  all  directions. 

Beside  co-ordination  of  muscles,  the  muscular  sense  is  also  lost.  If  a 
weight  is  hung  by  a  strap  to  the  foot,  the  patient  cannot  guess  its  abwh 
lute  or  even  its  comparative  weight. 

A  symptom  on  which  French  writers  lay  great  stress,  as  indicative  of 
locomotor  ataxy,  is  the  failure  to  execute  movements  as  well  with  the  eyes 
shut  as  when  they  are  open.  Many  a  patient  who  can  stand  steadily  so  loi^ 
as  he  is  looking  down  at  his  feet,  totters  and  falls  when  he  is  made  to  close 
his  eyes.  It  may  be  the  first  indication  that  anything  is  amiss  :  thus,  in  a 
case  recorded  by  the  late  Dr  Bazire,  a  man  believed  himself  to  be  qwte 
well  until  he  noticed  that  he  could  not  wash  his  face  in  the  momin|r  mAf» 
he  could  lean  against  a  wall :  for  as  soon  as  he  shut  his  eyes,  he  lost  to 
balance  and  staggered.* 

*  A  person  who  has  ataxy  cannot  walk  so  well  when  the  eyes  mr%  elosed  as  when  t^* 
are  open,  even  when  aometVun^  \%  Vt^^  Vn  ItoiA,  ^1  \2&%tSbMfc%A  %a  ta  ^iranut  Ins  s^a^ 
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This  symptom  of  inability  to  execute  movements  accurately  with  the 
eyes  closed  is  invariably  present  when  there  is  much  anaesthesia,  although 
it  may  sometimes  be  observed  when  there  is  none.  A  patient  suffering 
from  any  spinal  disease  may  be  expected  to  totter  in  attempting  to  stand 
with  his  eyes  shut,  if  he  has  imperfect  sensation  in  his  legs  and  feet, 
but  the  want  of  stability  is  exaggerated  by  defect  of  co-ordinating  power. 
That  is  to  say,  as  Leyden  rightly  taught,  ataxy  is  the  direct  result  of  dis- 
turbance of  the  tactile  and  also  of  the  muscular  sense.  Hence,  the  test  of 
walking  with  the  eyes  shut,  though  practically  useful  in  the  diagnosis  of 
tabes  from  peripheral  affections  of  the  limbs,  is  not  pathognomonic. 

Sensory  symptoms. — Feeling  is  more  or  less  impaired  in  cases  of  tabes. 
Subjective  feelings  of  numbness,  or  of  formication,  are  very  often  com- 
plained of.  The  patient  says  that  when  he  stands,  his  feet  seem  to  be 
covered  with  thick  woollen  stockings,  or  to  be  treading  upon  a  water-bed, 
or  upon  india-rubber.  The  cutaneous  sensibility,  when  carefully  tested, 
may  be  found  diminished  in  the  feet,  the  legs,  or  even  the  thighs;  but 
there  is  rarely  anything  like  complete  anaesthesia.  Ability  to  feel  pain  is 
often  absent  (analgesia),  when  tactile  impressions  are  readily  perceived,  / 
and  patients  generally  retain  the  power  of  appreciating  differences  of  tem- 
perature long  after  common  sensation  is  diminished. 

That  curious  symptom,  the  retarded  transmission  of  impressions,  is  1 
almost  peculiar  to  locomotor  ataxy.  It  especially  concerns  the  sense  of  ^ 
pain,  but  tactile  impressions  and  those  of  heat  and  cold  may  also  be  delayed. 
If  there  is  no  algesia,  the  prick  of  a  needle  may  first  be  only  felt  as  a  touch, 
and  then,  after  an  interval,  a  sensation  of  pain  may  follow.  Erb  says  that 
the  interval  may  be  some  minutes ;  Cruveilhier,  who  seems  to  have  been 
the  first  to  draw  attention  to  the  symptom  in  question,  noted  it  at  twenty 
or  thirty  seconds.  Another  point  is  that  the  pain  produced  by  a  slight  in- 
Jury  may  last  longer  than  under  normal  circumstances  and  gradually 
culminate.  The  patient  is  often  unable  to  count  a  series  of  similar  impres- 
sions if  they  succeed  one  another  at  all  quickly. 

These  paraesthesisd  are  by  no  means  limited  to  the  lower  limbs.  Sensa-  ^ 
tions  of  numbness  are  often  felt  in  the  parts  of  the  hands  supplied  by  the 
ulnar  nerves,  even  at  the  commencement  of  the  disease.  Trousseau  found 
in  some  cases  that  the  mucous  membrane  of  the  mouth  is  anaesthetic,  the 
patient  not  being  able  to  feel  the  food  between  his  lips,  nor  to  appreciate 
its  temperature. 

Fains  in  the  limbs, — Tabes  is  frequently  attended  with  certain  remarkable 
early  sjrmptoms,  or  prodroma,  which  belong  to  no  other  spinal  affection. 
Chief  among  these  are  sudden  pains  in  the  lower  limbs  or  elsewhere. 
These  may  either  be  of  a  stabbing  character,  as  though  a  sharp  instrument 
were  thrust  into  the  tissues  at  the  spot,  which  is  generally  near  a  joint; 
or  they  may  be  like  flashes  of  lightning  or  electric  shocks  shooting  down 
along  the  course  of  a  nerve.  They  last  but  an  instant  and  return  again 
and  again  during  a  period  of  from  four  to  eight  days,  after  which  they  may 
<lisappear  altogether  for  a  fortnight,  or  even  for  some  months.  Erb  re- 
marks that  he  has  often  been  struck  with  the  unanimity  with  which  different 
patients  have  complained  of  the  *'  lightning  pains  "  on  some  particular  day 

bit  feet.    But,  as  Bazire  remarked,  this  is  no  doubt  dae  to  the  confidence  inspired  by  \ 
looking  aboQt  one,  for  nervoasness  has  a  marked  tendency  to  aggravate  the  symptoms  of    j 
tabes.     A  simihir  explanation  may  apply  to  the  fact  noticed  by  Benedikt  and  Friedreich, 
that  some  ataxic  patients  who  are  blind  totter  more  when  they  are  made  to  shut  their  eyes. 
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when  there  has  been  much  wind,  or  a  fall  of  snow  or  of  rain.     It  is  also  said 
that  they  return  at  spring  and  autumn,  and  that  they  may  be  brought  on 
by  over-exertion,  mental  emotions,  or  sexual  excitement.     They  are  some- 
times agonising,  sometimes  so  slight  that  careful  inquiries  are  needed  to 
elicit  the  fact  of  their  presence.     They  are  often  called  "  neuralgic "  or 
'*  rheumatic."     They  frequently  spread  from  the  legs  to  the  trunk,  mtie& 
more  rarely  to  the  arms.     They  may  go  on  for  five,  ten,  or  fifteen  jetzi, 
before  any  other  symptoms  show  themselves,  and  they  often  persist  through, 
out  the  whole  course  of  the  disease.     As  to  the  frequency  of  their  oocor- 
rence,  Topinard  found  that  they  were  wanting  in  only  22  cases  out  of  104, 
Erb  in  only  8  out  of  60,  Cyon  that  among  203  patients  there  were  138  in 
whom  they  were  said  to  have  been  present,  but  no  more  than  8  in  whom 
they  were  expressly  stated  to  have  been  absent. 

Visceral  pains. — Other  early  symptoms  mentioned  by  Charcot  are  piin 
in  the  bladder  or  in  the  urethra,  with  a  constant  desire  to  mictxirate,  and 
a  sudden  pain  in  the  rectum.  Certain  strange  attacks  of  pain  in  the 
stomach,  crises  gastriques,  which  were  first  noticed  by  Delamare  in  18$6. 
consist  of  lightning  pains,  which  start  from  the  groins  and  pass  up  both 
sides  of  the  abdomen  towards  the  shoulders.  They  are  generally  accom- 
panied by  palpitation  of  the  heart  and  a  quick  pulse,  by  vomiting  (of  a 
liquid  at  first  clear  but  afterwards  stained  by  bile  or  blood),  and  by  giddi- 
ness and  malaise.  They  commonly  last  for  two  or  three  days  at  a  time, 
and  then  pass  off  entirely.  They  are  distinct  from  the  gastrodjnia  of 
dyspepsia,  to  which  tabid  patient&  are  as  liable  as  other  people. 

Mv^cular  weakness. — In  some  cases  of  tabes  the  power  of  the  miuclei 
is  undiminished.  Duchenne  invented  the  dynamometer  for  the  purpoM 
of  demonstrating  this  fact.  In  the  case  of  certain  muscles,  a  rough  esti- 
mate of  their  strength  can  easily  be  made.  For  example,  one  can  measure 
that  of  the  quadriceps  extensor  by  getting  an  assistant  to  fix  the  Iwer 
part  of  the  thigh,  and  then  telling  the  patient  to  keep  the  knee  straight, 
while  one  forcibly  flexes  it.  Or  one  can  test  the  force  of  the  psoaa  and 
iliacus  muscles  by  placing  him  in  a  chair  and  making  him  lift  his  knee, 
while  at  the  same  time  one  resists  this  movement  by  pressing  with  both 
hands  upon  the  knee.  Or,  following  Trousseau's  plan,  one  may  determine 
what  weight  the  patient  is  able  to  bear  upon  his  shoulders  wldle  standing 
with  the  support  of  a  friend's  arm  or  leaning  against  the  wall.  A  yoong 
man  under  his  care  could  support  a  hundred  and  sixty  pounds  in  this  way 
and  another  patient  carried  a  doctor  on  his  back  who  had  supposed  him 
to  be  paraplegic.  But,  while  the  theoretical  importance  of  these  obsem- 
tions  is  very  great,  as  showing  that  locomotor  ataxia  may  be  altogether 
.  independent  of  paralysis,  it  is  a  mistake  to  suppose  that  all  the  patients 
who  show  a  want  of  muscular  co-ordination  have  their  muscular  power  un- 
diminished. On  the  contrary,  they  often  experience  great  fatigue  after 
standing  or  after  walking  a  short  distance  ;  and  sooner  or  later  obvioua  lo»% 
of  power  in  the  ataxic  limbs  comes  on. 

Possibly  loss  of  motor  power  may  be  due  to  a  complication  of  posterior 
sclerosis,  the  special  lesion  of  tabes,  with  chronic  and  more  diffuse  myelitic  "i 
and  this  Avould  explain  the  occasional  presence  of  "  girdle-feeling  "  (iupra^  1 
626).  Trousseau  speaks  of  some  of  his  patients  feeling  as  if  the  chest  ^ 
the  legs  were  compressed  by  an  india-rubber  cuirass  or  stocking.  Or  t^ 
sensation  may  be  that  of  a  belt  round  the  waist,  of  a  garter  t»ed  below  t  ^ 
knee,  or  of  a  tight  shoe  on  tVi^  ioot. 
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Pelvic  symptoms. — ^The  bladder  is  apt  to  be  irritable  in  tabes,  and  this 
is  not  infrequently  an  early  Sjrmptom.  Its  muscular  power  may  be  dimin- 
ished, so  that  the  urine  no  longer  flows  in  a  good  stream,  or  is  from  time 
to  time  passed  into  the  bed.  Erb  notes  fsecal  incontinence  as  an  occar 
sional  symptom,  and  attributes  this  to  a  loss  of  sensibility  in  the  mucous 
membrane  of  the  sphincter.  The  sexual  functions  are  almost  always 
impaired.  At  an  early  stage  the  genital  organs  are  sometimes  extremely 
irritable ;  and  it  is  said  that  this  may  be  accompanied  with  increased  virile 
power;  but  much  more  frequently  there  is  marked  weakness,  and  as  the 
disease  advances  the  patient  generally  becomes  impotent.  Bedsoree  do 
not  api^ar,  or  not  imtil  the  last  stage  of  the  disease. 

One  of  the  most  constant  symptoms  of  tabes,  first  pointed  out  by 
Westphal,  is  loss  of  the  knee- jerk.  This  begins  early,  and  probably  con- 
tinues unchanged  throughout  the  disease.  The  superficial  reflexes  are  pro- 
gressively diminished  in  proportion  to  the  anaesthesia;  but  they  are  never 
absent  as  in  atrophic  paraplegia,  and  are  sometimes  exaggerated  in  the 
early  stages.  Of  the  visceral  reflexes,  that  of  the  cremaater  is  impaired, 
along  with  the  loss  of  sexual  power. 

The  electrical  reaction  of  the  muscles  is  often  perfect,  but  sometimes 
slightly  augmented  or  impaired;  they  remain  well  nourished  until  the 
disease  has  reached  an  advanced  stage,  and  never  show  the  reaction  of 
degeneration. 

Ultimately,  however,  many  tabid  patients  pass  into  a  condition  of  com- 
plete paraplegia  with  atrophy  of  the  muscles,  bedsores,  paralysis  of  the 
bladder,  and  cystitis. 

In  exceptional  cases  paraplegia  is  so  marked  a  symptom  that  they  must 
be  described  separately  as  Ataxic  Paraplegia  of  Westphal.  In  most  cases 
this  is  of  the  spastic  kind,  and  depends  on  sclerosis  of  the  lateral  complicat- 
ing that  of  the  posterior  columns,  spasmodic  tabes  of  Charcot  (v.  p.  705). 

Ocular  disorders. — Of  the  symptoms  of  tabes,  which  Gull  called  cere- 
bral and  Charcot  cephalic,  affections  of  the  ocular  muscles,  of  the  iris, 
and  of  the  optic  nerve  are  the  most  important.  The  most  constant  is  a 
remarkable  disturbance  of  reflex  action  of  the  iris.  The  pupils  are  in- 
sensible to  the  stimulus  of  light,  but  contract  with  acconmiodation  for 
near  objects ;  the  recognition  of  this  important  symptom  of  tabes  is  due  to 
Dr  Argyll  Robertson,  of  Edinburgh. 

Another  common  symptom  is  inequality  of  the  pupils,  one  of  them 
being  constantly  smaller  than  the  other.  Still  more  frequently  both  irides 
are  symmetrically  contracted  to  an  extreme  degree ;  this  myosis  is  often 
among  the  earliest  warnings. 

One  or  other  of  the  branches  of  the  third  nerve  on  one  side,  or  the 
sixth  nerve,  may  sometimes  be  paralysed,  so  as  to  cause  diplopia,  stra- 
bismus, or  ptosis.  The  ocular  paralysis  may  be  transitory,  or  may  last  a 
few  days,  or  may  persist  for  weeks  or  months;  it  may  return  again  and 
again  ;  and  may  at  last  become  permanent. 

Impairment  of  vision  is  frequent.  This  usually  begins  as  a  progressive 
narrowing  of  the  visual  field,  generally  from  without  inwards,  until  the 
only  part  of  the  retina  that  remains  sensitive  to  light  may  be  a  small 
patch  to  the  inner  side  of  the  blind  spot.  It  is  accompanied  by  achroma- 
topsy ;  the  perception  of  green  being  generally  the  first  to  disappear,  then 
that  of  red,  and  lastly  that  of  yellow  and  blue.  The  defects'  of  vision  are 
commonly  worse  in  bright  light,  so  that  the  patient  sees  better  after  sunset. 
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The  ophthalmoscope  in  many  cases  reveals  atrophy  of  the  disc,  whicl 
in  advanced  stages  is  perfectly  white,  with  sharply  outlined  edge,  and  Teiy 
small  arteries.  The  two  retince  generally  suffer  together ;  and  the  affection 
often  goes  on  to  amaurosis;  but  even  when  blindness  is  nearly  complete, 
the  pupils  are  often  permanently  contracted.  This  frequent  complication 
of  tabes  was  first  accurately  described  by  Dr  Hughlings  Jackson. 

Erb  estimates  that,  if  slight  and  transitory  phenomena  are  reckoned  q) 
with  the  rest,  paresis  of  the  ocular  muscles  is  present  in  more  than  half  oif 
all  the  cases  of  ataxy ;  and  that  it  is  persistent  in  one  third  or  one  fifti 
How  often  the  optic  discs  undergo  atrophy  is  uncertain ;  oculists  are  apt 
to  rate  it  too  high,  physicians  too  low ;  Erb  observed  it  only  8  times  in 
about  70  cases.  Topinard  found  visual  disturbances  in  49  of  102  cases; 
and  Cyon,  amblyopia  or  amaurosis  in  60  of  203  cases.  Optic  neuritii 
sometimes  occurs  at  a  very  early  period ;  according  to  Charcot,  it  may 
precede  all  other  symptoms  of  ataxy  by  ten  years. 

The  contracted  pupils  and  the  peculiar  reflex  named  after  Dr  A.  Ilobert- 
son  are  the  most  frequent  of  all  ocular  symptoms. 

Among  the  less  common  symptoms  is  aphonia,  sometimes  permanent, 
from  abductor  paralysis  of  both  vocal  cords  (Semon,  *  Brain,'  vol.  xrh* 

Arthropathy, — Another  most  curious  occasional  complication  of  tabes 
— and  often  a  very  early  one — is  an  affection  of  the  joints,  to  which 
attention  was  drawn  by  Charcot  (cf.  supra).  Its  most  common  seat 
is  the  knee,  next  in  frequency  comes  the  shoulder,  and  then  the  elbow,  the 
hip,  the  wrist.  It  is  not  traceable  to  any  blow  or  other  injury.  It  gets  in 
suddenly  with  extreme  swelling,  due  not  only  to  effusion  into  the  sjnoTial 
cavity,  but  also  to  infiltration  of  the  parts  around.  Yet  there  is  neither 
pain,  nor  heat,  nor  redness.  In  the  course  of  a  few  months  the  swelling 
may  disappear,  but  more  often  the  process  goes  on  to  destruction  of  the 
articular  cartilages  with  erosion  of  the  ends  of  the  bones  and  partial  dis- 
location. Charcot  says  that  it  never  occurs  at  an  advanced  period  of  the 
disease,  except  in  the  upper  limbs,  when  they  are  beginning  to  be  aflfected 
in  their  turn.  This  remarkable  morbid  process  differs  from  Osteo-arthritis 
in  the  two  important  particulars,  that  it  is  free  from  pain,  and  that  it  is 
atrophic  not  hypertrophic.     Its  progress,  moreover,  is  rapid,  not  chronic. 

Other  trophic  lesions  occasionally  seen  in  the  course  of  tabes  are:  pig- 
mentation or  leucodermia  in  the  course  of  the  nerves,  like  that  occasionally 
seen   after   neuralgia ;    vesicular   eruptions   like   those   of   zona :   painless 
ulceration  about  the  fingers  and  toes  which  makes  the  nails  M\  out; 
painless  loss  of  teeth,  of  which  we  once  had  a  striking  case  in  Philip 
Ward ;    and  most  remarkable  of  all,  ulceration  of  the  sole  of  the  foot, 
which,  still  without  notable  pain,  gradually  bores  deeper  and  deeper  until 
it  reaches  the   bone.     This   so-called   perforating   idcer  of  the  foot  {md 
perforant)  is  ill-named,  for  it  does  not  perforate  the  foot  as  an  ulcer  doc* 
the  stomach.     It  is  a  deep,  painless  sinus,  usually  beginning  under  a  cot^ 
on  the  ball  of  the  foot,  and  leading  down  to  carious  bone  in  the  met<^' 
tarsus,  t 

Still  other  complications  or  sequeke  are  early  loss  <rf  motor  power,  wit^ 
spastic   symptoms — ataxic   paraplegia — described   by   some    authors  as  0 

*  See  also  Dr  Hale  White's  case  ('  Lancet,'  1886,  ii,  1128)  and  one  by  Dr  G.  R.  Rennitf 
of  Sydney,  of  tabes  with  bulbar  symptoms  ('  Brit.  Med.  Jonrn.,'  1900,  i«  600),  where  be  addt 
references  to  similar  observations. 

t  This  carious  condition  is  met  with  in  cases  of  diabetes  and  of  leprosy,  also  na 
j   doabt  as  the  result  of  peripheral  neuritis. 
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separate  disease;  secondly,  muscular  atrophy,  either  from  extension  of 
sclerosis  to  the  anterior  cornua^  or  according  to  Dejerine  from  peripheral 
neuritis;  thirdly,  cerebral  symptoms,  such  as  epileptiform  fits,  and  occa- 
sionally hemiplegic  attacks ;  and  fourthly,  general  paralysis  of  the  insane. 
Certain  tabid  symptoms,  particularly  loss  of  knee-jerk,  are  exceedingly 
common  in  asylums,  often  without  locomotor  ataxia.  Cystitis,  with  other 
pelvic  symptoms  succeeding  the  slight  affection  of  the  vesical  reflex,  and 
complete  optic  atrophy  with  blindness  succeeding  the  ordinary  ambly- 
opia, are  rather  ingravescence  of  normal  symptoms  than  new  compli- 
cations. 

Course  and  event, — ^Tabes  is  most  insidious  in  its  origin,  most  irregular, 
slow,  and  imcertain  in  its  progress,  and  most  intractable  in  its  course. 
This  is  one  of  the  greatest  difficulties  in  tracing  its  natural  history. 
Patients  must  be  watched,  not  for  a  few  weeks,  but  for  months  and  years. 
They  are  common  in  our  great  hospitals,  and  by  their  frequent  reappear- 
ance in  fresh  places,  and  under  fresh  observers,  they  give  an  exaggerated 
impression  of  their  niunbers ;  but  autopsies  on  cases  of  tabes  are  rare. 

The  eniuneration  of  the  symptoms  of  tabes  in  the  preceding  pages  has 
followed  a  physiological  order;  motor,  sensory,  and  reflex  symptoms,  and 
then  affections  of  the  eyes  and  joints,  with  other  trophic  lesions. 

In  order  of  time,  the  earliest  symptoms  are  usually  the  neuralgic  pains ; 
and  these  are  accompanied  before  long  by  the  characteristic  condition  of 
the  pupil  and  loss  of  knee-jerk.  Sometimes  slight  vesical  symptoms  are 
also  among  the  very  early  symptoms.  Ataxia  usually  follows,  and  optic 
neuritis  later  still.  The  pelvic  symptoms  only  come  on  with  those  of 
decided  paraplegia,  and  trophic  lesions.  After  lightning  pains,  loss  of  knee- 
jerk,  and  myosis  have  lasted  for  several  years  there  may  still  be  no 
-ataxic  symptoms.  After  marked  locomotor  ataxia  is  developed,  there  may 
be  long  delay  before  the  advent  of  the  paraplegic,  pelvic,  or  cerebral  sym- 
ptoms which  belong  to  the  latest  stage.  And  after  apparently  steady,  and, 
by  comparison,  rapid  prorgess,  the  disease  may  suddenly  be  checked  and 
remain  stationary  for  months  or  years.  Still  the  natural  tendency  is  to 
ingravescence. 

In  order  of  frequency  the  symptoms  of  tabes  may  be  thus  arranged :  — 
The  knee-jerk  is  always  (or  almost  always)  lost,  and  *'  lightning  pains  '* 
:are  nearly  as  constant.  Next  come  ataxic  symptoms  (absent  in  not  more 
than  perhaps  3  or  4  per  cent.)  and  myosis,  or  loss  of  accommodation  to 
light.  Much  less  frequent  are  the  various  visceral  crises,  and  disturbances 
■of  the  bladder  ;  and  least  frequent  are  the  disorganisation  of  the  joints  and 
other  trophic  lesions  above  mentioned. 

Anatomy, — Todd's  statement,  that  in  cases  of  lack  of  co-ordination 
without  paralysis  a  lesion  is  to  be  found  in  the  posterior  columns  of  the 
cord  (p.  691),  has  been  remarkably  conflrmed  by  modem  methods  of  investi- 
gation. The  lesion  is  sclerosis  (chronic  interstitial  myelitis,  or  grey  indura- 
tion with  atrophy  of  the  nerve-fibres)  of  the  posterior  coliunns  of  Burdach. 
This  change  is  first  visible  as  a  grey  streak  in  the  deeper  part  of  the  white 
wedge-shaped  area  presented  by  these  columns  {fasciculi  cuneati)  in  trans- 
Terse  sections.  The  longitudinal  distribution  of  the  lesion  is  in  the  lumbar 
^enlargement,  and  afterwards  in  the  dorsal  or  cervical  regions.  Sometimes 
"it  reaches  upwards  as  high  as  the  restiform  bodies.     Its  histological  charac- 
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ters  are  those  wliick  hnve  already  been  given  of  sclerosb  generally  {p.  €30)^^ 
In  the  more  advanced  stajres  most  of  the  nerve-fibres  have  disappeared,  i 
jwtia-cylinders  being  no  longer  discoverable ;  but  even  in  the  oldest  cij 
a  not  inconsiderable  number  of  them  are  found  with  their  structure 
altered,  scattered  through  the  dense  connective  tissue,  and  can  be  retdilv 
recognised,  either  negatively  by  carmine  staining,  or  positively  by  help  of 
oumic  acid.  The  morbid  process  extends  over  the  whole  of  the  calumn 
laterally,  starting  from  the  root-zones  and  including  the  posterior  root* 
themselves,  which  become  thin,  grey,  and  atrophic.  It  aloo  reiLchei  tin 
surface,  and  the  pia  mater  is  generally  fuund  opaque,  thickened,  nad  more 
or  less  adherent.  The  posterior  cornua  may  be  also  found  atrophied  ia 
advanced  cases  ;  and  the  sclerotic  change  is  sometimes  found  to  have  Sfimd 
to  the  posterior  median  columns  (of  Go!l)  or  to  the  lateral  columns ;  tttf^. 
however,  are  probably,  clinically  as  well  iis  pathologically,  mixed  cases. 

Pierret    recorded    the    secondary    ascending    sclerosis    just    descriW. 
limited  to  the  internal  fasciculi  of  the  posterior  colmnns  (the  cohir  -  -    ' 
Gol!)  in  cases  of  tabes  where  the  upper  limbs  have  escai>ed  ;   and  i 
that  BclerofiiH  in  the  external  fasciculi  of  the  cemcal  posterior  *> 
handeUtttH  erttrne^s,  or  fasciculi  cuneati,  Burdach*s  coUmins)   • 
when  there  has  been  ataxia  of  the  hands  and  arms,  with  the  other  l 
teristic  symptoms  of  tabes. 

We  have  already  seen  that  Todd  distinguished  the  ^mptoms  of  J 
motor  Ataxy  from  Paraplegia,  and  on  physiological  grounds  placed 
disease  in  the  posterior  column  of  the  cord.  His  hypothesis  wa*  con 
in  the  case  he  examined  pmt  mortem  (1847).  Mr  Stanley,  of  2?t  BiftlK^ 
lomew's  Hospital,  had  described  the  same  anatomical  condition  in  a  cm«'<' 
tabe^  (probably  for  the  first  time)  in  the  '  Med.-Chir.  Trans.*  for  It^iO. 

Romberg  described  as  follows  the  posterior  sclerosis  in  a  typicil  c»>f 
which  was  seen  by  himself  and  by  Froriep : 

••  !  was  not  a  little  inrpriaed  to  find  that  tlie  jitropliy  of  the  a|>liial  cord  (whil 
piired  xvith  tho  fresh  cord  of  u  raAii  of  tlie  ajiiiie  ajrr,  fiftv-two,  w»^  onh*  t'.n:  ttjifC 
Hze)  was  conliiied  tn  the  lower  part  oC  the  nost^rior  columns  and  tbecoi 
The   int'dnllary   tissue   {i.e.   white    aubstJiiiee)  of   the    farmer    had    m 
nppeared»  so  that  they  %%ere  translucent  and  of  a  grey Uh -yellow  rolotir.      I      . 
roots  of  the  nerves  were  deprived  of  the  nervous  sub«t.^nci*  (i.  <•,  myelin),  and  ]»rr^fitevll 
watery  ftppf^aranco."     Ub  added  that  the   lumhnr  and  lower  dor«»l  region*  »rff  iltw^^ 
affected,  and  that  the  anterior  columns  and  nerve-rooU  wore  free. 

There  have  been  different  opiniuns  jn*  to  the  mode  of  origin  of  thia  Itf^i^'ti. 
and  particularly  the  old  question  has  been  discussed  whether  the  ni^n^.^ 
tibres  first*  undergo  degeneration,  and  irritation  of  the  netiro^lia  folkt«** 
or  whether  the  original  process  is  chronic  inflainmation  of  the  oeur 
leading  afterwards  to  atrophy  of  the  nerve-tibres,  aa  cirrhosiA  of  the  lil 
leads  to  destruction  of  its  secreting  cells?     At  present  the  .      '  Is  ih 

the  first  step  in  the  process  is  degeneration  of  the  neurons.  ,  :beiii 

flammatory  sclerosis  is  8ecoudarv^ 

But  the  most  important  question  is  whether  the  legion  itceU  U  «»* 
stant.  Trousseau  refers  to  a  case  of  twelve  years*  duraiioo,  which  ba<i 
been  seen  by  Duchenne  and  accepted  as  ty}>ic«l :  but  when  Gubler  ifl^i 
Luys  and  Duchenne  examined  the  cord,  they  could  detect  no  aUemtiofc 
there.  Pr  Alex,  Hughes  Bennett  published  in  the  '  CUiucaJ  Traasacbimi*' 
voL  Tviii»  a  case  which  presented  the  elaj^sical  symptoms  of  laboft  dariflr 
life  :  but  the  posterior  colmnns  wore  found  healthy.  The  lesion  wm  tt^' 
coma  of  the  bulb  and  recent  cerebral  discn^*.^.  Imt  th*-  Montoriar 
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3  involved.  He  quoted  two  similar  cases  of  "  peripheral  tabes "  from 
jrine.  The  importance  of  such  negative  evidence  is  enhanced  by  the 
that  the  course  of  the  disease  is  conmionly  so  protracted  as  to  give  few 
ices  of  tracing  it  to  its  end  in  ordinary  hospital  practice. 
The  sclerosis  is  not  always  obvious  to  the  naked  eye,  nor  until  the  cord 
been  hardened,  so  that  one  can  understand  how  formerly  observers 
ared  the  cord  healthy,  when  locomotor  ataxy  had  been  present  during 
The  negative  results,  however,  obtained  by  competent  histologista 
i  modem  methods  cannot  be  easily  set  aside,  and  there  seems  good 
on  to  believe  that  tabid  symptoms  may  depend,  not  only  on  the 
Bical  lesion  of  the  cord,  but  also  in  certain  exceptional  cases  on  primary 
phy  of  the  posterior  roots  of  the  lumbar  and  sciatic  plexus.  Whether 
?r  cases  which  have  been  called  "  pseudo-tabes  "  are  functional  neuroses 
ch  only  simxilate  the  true  disease,  or  whether  they  have  a  peripheral 
in,  are  still  open  questions. 

Pathology  of  tabes, — ^We  have  seen  that  inability  to  stand  or  walk 
dily  with  the  eyes  shut  is  an  effect  of  anaesthesia  of  the  lower  limbs, 
imilar  doctrine  is  held  by  some  authors  with  regard  to  the  failure  of 
rdination  generally.  Basing  his  views  upon  the  acknowledged  fact  that 
ling  sensations  contribute  to  the  due  execution  of  movements,  Leyden 
Qtained  that  ataxy  is  the  consequence  of  interruption  in  the  trans- 
lion  of  such  sensations  along  the  cord. 

[t  must  be  admitted  that  strong  arguments  can  be  brought  forward  in 
ur  of  this  doctrine.  One  is  that  the  zone  of  the  posterior  roots  of  the 
•e  is  more  or  less  closely  encroached  on  by  the  sclerosis.  Another  is 
frequency  with  which  a  more  or  less  considerable  degree  of  anaesthesia  is 
ent,  even  at  an  early  period.  And  if  there  are  cases  in  which  cutaneous 
ibility  appears  to  be  perfect,  it  may  be  replied  that  the  sensibility  of  the 
cles  and  tendons  and  joints  was  not  tested,  and  that  this  is  no  less 
ntial  for  the  even  and  regular  execution  of  muscular  movements.     The 

that  it  is  impossible  to  elicit  tendon-reflexes,  even  at  the  commencement 
he  disease,  is  another  argument  in  favour  of  a  sensory  lesion  being 
aary. 

The  old  notion  of  a  "  centre  of  co-ordination  "  in  the  cerebellmn  or  the 
)  led  to  the  theory  that  the  posterior  columns  possess  the  special  function 
conveying  impulses  from  this  co-ordinating  centre  above  to  the  motor 
lei,  in  the  cord.  But  in  the  first  place  impulses  pass  up,  not  down,  the  pos- 
or  columns,  and  in  the  second,  co-ordination  is  not  a  function  for 
ch  a  special  bit  of  prey  and  white  matter  is  told  off:  it  is  the  result 
complicated  and  elaborate  interaction  of  a  thousand  impulses  and  in- 
itions,  arising  in  many  different  regions  of  the  cerebro-spinal  axis.  The 
er  movements  which  are  performed  by  the  spinal  cord  independently  of 

brain  are  never  entirely  without  co-ordination,  and  are  sometimes  co- 
inated  in  a  very  complex  way,  as  in  the  case  of  decapitate  reptiles  and 
Is.  One  can  hardly  doubt  that  the  machinery  which  is  brought  into 
ration  under  such  circmnstances  is  also  made  use  of  when  similar  move- 
its  are  excited  by  the  will. 

Quite  apart  from  cutaneous  sensation,  afferent  impulses  are  certainly 
reyed  to  the  brain  through  the  posterior  nerve-roots  from  the  muscles 

the  joints.  This  was  clearly  recognised  by  the  late  Sir  Russell  Reynolds 
;arly  as  1855,  and  formed  part  of  Leyden's  hypothesis.     It  remains  the 
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most  probable  theory  of  the  ataxia  of  Tabes.     It  is,  however,  clear  that 
other  parts  beside  the  sensory  roots  and  posterior  columns  must  be  io. 
volved.     Amaurosis  from  atrophy  of  the  optic  discs  may  precede  all  spiiuj 
symptoms  by  an  interval  of  several  years,  so  that  Charcot  believed  thit 
the  majority  of  the  female  patients   admitted   into  the   Salpetri^re  for 
simple  atrophy  of  the  discs  become  sooner  or  later  the  victims  of  ata^. 
Complete  paralysis  of  the  ocular  muscles,  of  the  facial  muscles,  or  of  thm 
concerned  in  mastication,  have  all  been  observed  in  tabid  patients. 
\         There  can  now  be  little  doubt  that  the  primary  seat  of  tabes  is  in  the 
nervous  elements — i,  e,  it   is  a  degeneration  of  the   afferent  neurons  of 
the  cord.     The  part  specially  affected  in  the  posterior  columns  is  the  exo- 
j^nous  projection  system  derived  from  the  T-shaped  processes  of  the  otjI 
ganglion-cells   on    the    posterior    nerve-roots :    the    endogenous   projection 
system  derived  from  the  ganglion-cells  of  the  cord  remains  imaffected.    The 
peripheral  afferent  nerve-trunks  ns  well  as  their  roots  are  affected,  and  also 
their  peripheral  end-organs — the  muscle-spindles  in  the  voluntary  mu^'I^ 
fibres. 

The  ganglion-cells  of  the  retina,  with  the  optic  nerve-fibres,  corregjwnd 
to  the  ganglia  of  the  posterior  spinal  nerve-roots  (and  the  Casserian  jran- 
glion  of  the  fifth  nerve)  with  the  afferent  tract  from  the  posterior  c-ornua  up 
to  the  internal  capsule.  It  is  degeneration  of  the  afferent  system  also  which 
interferes  with  the  iris-reflex,  as  well  as  with  the  knee-jerk  and  jrenital 
reflex. 

The  upper  projection  system,  the  neurons  of  the  cerebral  cortex,  remain 
unaffected,  and  with  them  the  higher  intellectual  functions :  when  they 
are  affected,  we  have  the  very  different  clinical  picture  presented  by  general 
paralysis  of  the  insane. 

The  lower  efferent  projection  system  of  the  anterior  comua  is  unaffected, 
and  thus  voluntary  motion  is  preserved,  and  there  is  no  muscular  atrophy. 

The  boring  and  flashing  pains,  no  doubt,  are  caused  by  morbid  change* 
in  the  posterior  root-zones ;  but  the  exact  pathology  of  Charcot's  joint  dis- 
ease remains  uncertain. 

In  the  more  advanced  stages  of  tabes  the  degeneration  may  extend  in 
almost  any  direction  within  the  cord.  Changes  in  the  lateral  columns  (tk\< 
crossed  pyramidal  tracts)  were  long  ago  noticed,  and  explain  the  spastic 
symptoms  of  ataxic  paraplegia  (p.  705).  Charcot  first  described  lesions  ^^ 
the  nerve-cells  of  the  anterior  comua  with  atrophy  in  the  correspondi^^ 
muscles  as  an  occasional  complication  of  posterior  sclerosis  (cf.  xupra,  p.  67  ^ 
When  there  has  been  jin  absolute  loss  of  power  in  the  lower  limbs,  almop^*" 
the  whole  thickness  of  the  lumbar  cord  may  be  found  wasted,  toujrh,  jrre^ 
and  translucent. 

^Etiology. — Among  tabid  patients  the  preponderance  of  malef  ove:* 
females  is  very  marked,  but  the  proportion  is  variously  stated  by  different 
observers,  as  8  to  1  (Erb),  7  to  2  (Cyon),  5  to  2  (Carre,  Schulze).  EuleiC 
burg  found  in  149  cases,  128  men,  including  2  youths  under  twenty  and  ^ 
men  over  fifty,  i,  e,  6  males  to  1  female.  Among  83  tabid  patients  ic 
Guy's  Hospital  there  were  75  men  and  only  8  women. 

Tabes  rarely  occurs  in  persons  under  twenty  years  old,  or  begins  it 
those  who  have  passed  the  age  of  sixty.  Most  of  the  recorded  cases  ii 
children  belong  to  Friedreich's  disease  (v.  infray  p.  706).  The  case  of  ai 
old  man  of  eighty  is  mentioned  by  Trousseau;  but  it  is  not  stated  hon 
long  he  had  been  a  Rufferer. 
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Of  83  patients  in  Guy's  Hospital  one  was  under  twenty,  3  between 
twenty  and  thirty,  27  between  thirty  and  forty,  34  between  forty  and 
fifty,  and  18  over  fifty  years  of  age.  But  in  many  of  them,  especiaUy  the 
c^der  patients,  the  disease  had  begun  several  years  before  their  admission 
into  the  hospitaL 

The  disease  is  not  hereditary,  nor  is  it  apt  to  affect  more  than  one 
member  of  the  same  family.* 

Tabes  has  sometimes  been  preceded  by  an  attack  of  fever,  acute  rheu- 
matism, pneumonia,  or  diphtheria  (as  in  cases  recorded  by  Jaccoud  and 
Erb),  and  occasionally  follows  injuries  of  the  spine.  In  some  cases  it  has 
been  ascribed  to  a  severe  chill,  as  from  falling  into  water,  or  sleeping  on 
damp  ground ;  to  over-fatigue,  as  in  soldiers  after  forced  marching ;  to  pro- 
longed mental  anxiety  or  distress;  or,  lastly,  to  venereal  excesses — the 
supposed  cause  of  tabes  dorsalis  before  its  symptoms  were  defined  or  its  ana- 
tomy known.  The  long  war  at  the  beginning  of  the  present  centiiry  seems  to 
have  given  rise  to  numerous  cases  of  ataxy  among  the  French  and  German 
■oldiers.  The  greater  liability  of  men  between  the  ages  of  thirty  and 
fifty  to  these  various  morbid  influences  is  perhaps  a  reason  why  male  adults 
•re  most  apt  to  suffer  from  tabes;  or  perhaps  the  liability  of  male  adults 
of  the  military  age  to  tabes  may  explain  its  comparative  frequency  among 
soldiers ;  or,  again,  the  frequency  of  lues  in  young  men,  and  in  soldiers  in 
particular,  may  account  for  both. 

Tabes  was  first  definitely  connected  with  syphilis  by  Foumier,  who 
believed  that  among  102  tabid  patients  74  had  suffered  from  that  dis- 
order. Erb  strongly  supported  this  view,  and  his  statistics  gave  the 
proportion  61  in  99 ;  Vulpian  fotmd  15  in  20,  Buzzard  49  in  100,  Growers 
29  in  50,  and  some  writers  made  the  proportion  higher  still.  Thus  Ross,, 
among.  20  cases  of  tabes,  could  only  exclude  syphilis  as  an  antecedent  in 
a  single  one.  (See  'Trans.  Intemat.  Med.  Congr.,'  1881,  pp.  32 — 42.) 
We  must  therefore  regard  lues  as  a  strongly  predisposing  cause  of  tabes. 
Its  effects  on  the  afferent  system  are  not  those  of  syphilis  either  early  or 
late,  but  it  ranks  with  general  paralysis  as  one  of  the  group  of  para-  or  epi- 
qrphilitic  diseases. 

Diagnosis, — The  early  detection  of  tabes  is  sometimes  difficult.  Pre- 
monitory pains  may  be  dismissed  as  ''  neuralgic  "  or  '*  rheumatic/'  but  in 
most  cases  a  careful  investigation  would  elicit  other  symptoms :  a  con- 
tracted state  of  the  pupils,  or  an  absence  of  knee-jerk ;  or  the  patient  may 
totter  a  little  when  told  to  walk,  or  to  stand  with  his  eyes  shut  and  his 
fset  close  together. 

When  the  complaint  is  fully  developed,  its  diagnosis  is  generaUy  easy, 
but  pronounced  paralysis  with  spastic  symptoms,  or  with  wasting  of  muscles, 
may  sometimes  cause  one  to  overlook  the  previous  existence  of  ataxy. 
As  in  these  cases  of  ataxic  paraplegia  or  tabes  with  muscular  atrophy,  so  in 
a  case  of  insular  sclerosis,  if  the  posterior  columns  are  particularly  attacked, 
the  diagnosis  is  a  double  one.  We  have  seen  that  tabes  not  infrequently 
occurs  as  a  first  stage  of  general  paralysis  of  the  insane,  so  as  to  puzzle  those 
who  happen  to  be  less  familiar  with  one  than  with  the  other  of  these  two 
diseases. 

•  Canr^  recorded  tabes  in  a  family  of  which  the  grandmother,  the  mother,  her  seven 
fliilklren,  and  eight  others  of  her  relations  were  all  attacked.     But  such  instances  arc  vor\' 
,  and  probably  belong  to  an  independent  malady  (p.  706). 
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The  failure  of  co-ordination  which  accompanies  diBease  of  the  tu 
belltim  tan  scarcely  be  mistaken  for  the  ataxia  of  tabes;  for  it  is  dittif" 
guished  by  the  absence  of  other  spinal  eyuiptoins,  and  by  the  presienee  of 
headache,  giddiness,  vomiting,  optic  neuritis,  epileptiform  attuckti.  and  ibt 
various  other  signs  of  encephalic  lesion.  Moreover,  the  so-called  cerebelJir 
ataxy  does  not  cause  the  peculiar  mode  of  walking  above  described,  but  i 
reeling  gait,  like  that  of  a  drunken  man  (cf.  p.  707). 

I  Prognosii(, — Notwithstanding  what  has  been  said  above  of  the  ui 
'  ing  progress  of  the  disease,  we  must  remember,  first,  that  this  prt>L' 
always  slow,  often  exceedingly  slow,  and  frequently  interrupted  for  tfl 
indetinite  period  ;  and  secondly ^  that  it  does  not  lead  to  death  unless  ow  uf 
the  complications  above  noticed  supervene.  Probably  mo6t  tabid  i»fltic»U 
die  of  phthisis,  because  that  is  the  commonest  of  diseases;  feosae  die 
of  disease  of  the  heart ;  many  of  pyelitis  or  consecutive  Bright  s  dk&uSf 
from  vesical  complications ;  others  tiga'm  from  the  bedsores  of 
and  many  from  common  acute  diseases  which  come  on  accidenti 
pneumonia  or  bronchitis.  Great  improvement  often  takes  place 
judicious  general  management,  and  although  patients  are  not  cured  of ! 
disease,  they  are  relieved  of  its  most  distressing  symptoms. 

As  a  rule,  the  duration  of  tabes  varies  between  six  and  twelve  j 

and  it  may  last  twenty  or  thirty  years.     Some  writers  have  decKMiO 

acute  fonn  of  tabes,  and  one  case  was  so  diairnosed  in  a  woman  who  di?4 1 
Guy's  Hospital  six  weeks  after  admission,  and  about  ten  months  imm  i 
beginning  of  her  illness.     But  in  this  instance  there  was  softening  of  tlw 
anterior  columns  in  the  limabar  region,  aa  well  as  selerosia  of  lh«  j»06l«n<JJ 
columns. 

Erb  has  recorded  two  cases,  in  which  almost  complete  reeoreiy  ((''"ll 
place.  One  patient  afterwards  held  a  Government  appointment  fur  fc(rTertir 
years  ;  the  other,  who  had  been  unable  to  get  about  without  help.  Jia<l  ^  I 
suffered  from  incontinence  of  urine  with  cystitis,  regained  the  jxjuer  rf  J 
walking  for  three  or  four  hours  at  ti  time,  and  of  holding  his  water  for  f 
or  six  hours ;  he  married  and  took  the  command  of  an  ironclad  fri^tftl 
The  present  writer  knows  of  another,  who  was  also  a  patient  of  Prof.  I'^^M 
But  without  an  autopsy  the  diagnosis  can  always  be  doubted  by  a  •ftfttfcl 
The  course  of  the  disease  is  not  always  steadily  progressive ;  it  w  t»ft**| 
quiescent  for  a  long  period,  und  generally  it  is  better  in  the  summer  tbiai^ 
the  winter.     In  some  cases   it  scarcely  seems  to  shorten  the  pntieait  li^^ 

Treatment, — Tabes    is   one   of   the   diieases   for   which   no   lrc»tmti 
hitherto  known  is  effectual. 

The  patient  should  be  protected  from  cold  and  damp  by  flannel  uui 
clothing,  and  should  avoid  bodily  and  mental  strain.  Dr  lUdcliffe  tho 
it  advisable  that  crutches  should  be  used  in  the  early  stages^  so  oa  to  J 
the  lower  limbs  as  much  as  possible.  It  has  been  thought  that  iiliioW 
and  continued  rest  in  bed  might  favour  the  subsidence  nf  the  diw^i 
Weir  Mitchell  brings  evidence  in  favour  of  this  plan.  Gowers 
mends  a  sea  voyage.  Those  w-ho  cjui  afford  it  will  find  benefit  f 
ing  the  winter  and  spring  in  the  South  of  Europe,  or  still  hv 
Azores  or  the  West  Indies.  Diet  has  no  effect  on  the  disease,  and  tiint 
is  no  reason  to  suppose  that  it  is  either  caused  or  aggravated  by  iht 
moderate  (or  even  by  the  free)  nee  of  stiraulania.    Afjeiineal  tahidu$  a  rnirt. 
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Erb  recommends  galvanism  applied  as  a  continuous  current  to  the  spine. 

He  uses  a  moderate  number  of  cells,  for  three  to  six  minutes  at  a  time, 

once  daily.     Of  sixty-six  cases  thus  treated  twenty-five  received  no  benefit, 

forty-one  were  more  or  less  improved.     He  also  galvanises  the  peripheral 

xicrres.     In  the  case  above  mentioned  this  treatment  was  certainly  followed 

bj  very  remarkable  benefit. 

Locomotor  ataxy  is  among  the  maladies  for  which  persons  resort  to   / 
^ lie  various  spas.     Most  writers  are  agreed  that  hot  baths  are  injurious; 
xaaaiiy  believe  that  cold  baths  are  useless.     Erb  says  that  any  femperature  ^ 
^.Iwve  58*5°  F.  is  undesirable,  and  that  the  patient  should  bathe  only  once 
ill  two  or  three  days,  and  remain  in  the  water  not  above  fifteen  or  twenty 
xxinutes.      Nauheim  and  Relmie  are  the  places  which  seem  at  present  to 
liave  the  highest  reputation.      Peat  baths   are   also   recommended.      But 
-the  figures  given  by  Erb  appear  to  show  that  the  "  cold  water  cure  "  with 
packing,  friction,  and  douches  is  quite  as  useful ;    of  nineteen  patients 
-treated  in  this  way,  sixteen  are  said  to  have  been  benefited. 

Among  the  symptoms  of  tabes,  the  pains  most  need  relief.  Sinapisms, 
blisters,  liniments  of  chloroform  or  belladonna,  veratria  ointment,  may  be 
o!  some  use ;  but  often  one  cannot  avoid  frequent  injection  of  morphia. 
Of  late  years  phenazone  (antipyrin)  has  been  used  with  much  success,  and 
the  writer  is  disposed  to  believe  that  this  is  the  most  useful  application 
of  the  drug.  Exalgine  (methyl-acetanilide),  recommended  by  Dr  Fraser 
of  Edinburgh  for  facial  neuralgia,  is  also  of  service  ('  Brit.  Med.  Journ.,' 
Feb.  15th,  1890).  Cannabis  indica  is  sometimes  a  most  valuable  anodyne, 
and  so,  according  to  Gowers,  is  ammonium  chloride. 

As  a  specific  alterative  the  drug  of  most  repute  was  once  the  nitrate  of 
silver;  it  often  fails  entirely,  but  is  still  believed  sometimes  to  do  great 
prood.  Dr  Fagge  used  to  order  a  quarter  of  a  grain  three  times  a  day. 
Belladonna  and  bromide  of  potassium  seem  to  be  useless,  and  strychnine  to 
i>e  injurious.  Calabar  bean,  arsenic,  and  ergot  in  early  cases,  may  perhaps 
ctieck  the  progress  of  the  disease,  or  relieve  some  of  its  symptoms. 

When  tabes  follows  syphilis,  we  should  certainly  give  the  patient  a 

^«jr  trial  of  antisyphilitic  remedies.     No  doubt  they  often  fail,  and  in  the 

l«^ter  stages  of  the  disease  probably  do  more  harm  than  good,  but  two 

o^  the  writer's  cases  of  tabes  which  were  treated  by  mercury  were  decidedly 

^xid  greatly  benefited. 

One  was  that  of  a  man    about  forty-five,  who  was  admitted  into  Guy's 

fc*ospital  with  marked  ataxy,  loss  of  knee-jerk,  and  other  symptoms ;   in- 
^^«ed,  myosis  was  the  only  important  one  absent.     He  had  the  signs  as 
"^^^  ell  as  the  history  of  syphilis,  acquired  long  before.     Under  a  mercurial 
^crourse  he  improved  so  much  that  he  went  out,  walking  well,  free  from 
'pMUD,   and   in  fact  cured,   though   the   knee-jerk  had   not    returned.      He 
^»  toted  while  in  the  ward  that  he  had  some  years  before  suffered  from 
i^imilar  symptoms  (ten  years  or  so  after  primary  syphilis),  and  had  been 
^zr-ared  by  the  same  treatment.     A  second  case  is  that  of  a  patient  who  has 
t^een  under  observation  for  five  or  six  years.     He  had  syphilis  years  ago 
^Lnd  still  has  occasional  tertiary  sores  on  one  heel.     The  worst  symptoms 
of  tabes  have  disappeared  under  perchloride  of  mercury,  but  he  still  has 
rzunutely  contracted  pupils  and  loss  of  knee-jerk.     Neither  case  is  conclu- 
ctiFe,  but  this  method  is  well  worth  trying  when  we  know  that  syphilis  pre- 
ceded the  nervous  symptoms. 
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Among  more  recent  methods  **  extract  of  spinal  cord  "  and  **  extract  o 
testes  "  have  been  employed  in  tabes  as  in  other  incurable  diseases. 

A  more  rational  plan  of  treatment  is  that  carried  out  by  Dr  FrankeJ 
a  series  of  muscular  exercises,  by  which  the  muscles  and  nerves  are  educatet 
and  the  power  of  co-ordination  preserved  or  even  restored,  so  that  patient^ 
have  sometimes  regained  the  lost  power  of  locomotion. 

Mechanical  stretching  of  the  great  sciatic  nerves  has  been  used  as  , 
remedy  for  tabes.     It  was  first  performed  by  Langenbuch  with  appar^^}/ 
success ;  but  when  the  patient  died,  the  cord  was  found  healthy.     On  tbt 
whole  the  good  effects  seem  to  be  doubtful,  and  the  drawbacks  and  dangen 
undoubted.     See  an  interesting  {>aper  by  Dr  Cavafy,  with  eighteen  case*, 
beside  one  of  his  own  ('  Brit.  Med.  Joum.,'  Dec.   10th,   1881) ;  also  Mr 
Bowlby's  record  of  cases  {loc.  cit.,  pp.  360 — 368). 

Another  somewhat  analogous  plan  of  treatment  was  extensively  tried  i 
few  years  ago.  It  consists  in  suspension  of  the  patient  by  the  head,  bo  tliat 
the  weight  of  the  body  pulls  upon  the  attachments  of  the  cord  to  the 
spinal  column  by  its  membranes  and  nerve-roots.  This  method  was  in- 
troduced by  Dr  Motschukowsky,  of  Odessa,  and  has  been  tried  on  a  large 
soale  by  Charcot  and  other  physicians  on  the  Continent,  in  England,  and 
in  America.  Great  care  is  needed  in  carrying  it  out,  for  in  more  than  one 
case  it  has  caused  death,  and  in  one  of  these  the  autopsy  showed  the 
absence  of  posterior  sclerosis. 

Many  instances  have  been  recorded  in  which  the  lightning  pains  of 
tabes  have  disappeared  under  this  treatment,  while  faculty  of  locomotion 
and  virile  power  have  returned.  But  in  many  more  these  effects  have 
been  absent  or  transient ;  and  the  spontaneous  variations  in  the  STinptonu 
of  this  disease  during  its  slow  and  irregular  course  are  so  great,  that  im- 
provement in  symptoms,  and  particularly  in  subjective  symptoms,  must  be 
accepted  with  great  caution  as  proof  of  the  efficacy  of  this  or  of  any  other 
plan  of  treatment.  A  patient  on  whom  the  writer  carried  out  suspension 
said  that  he  was  greatly  benefited ;  but  the  improvement  was  very  doubt- 
ful to  those  who  watched  the  case,  and  he  had  been  equally  gratified  by 
the  good  effects  of  a  few  grains  of  salt,  given  as  a  control  experiment  while 
his  symptoms  were  being  recorded.  In  the  absence  of  satisfactory  eri- 
dence  of  the  value  of  the  method,  interest  attaches  to  experiments  made  on 
the  dead  body,  which  show  that  its  effect  is  to  straighten  the  vertebral 
curves,  and  to  relax  rather  than  stretch  the  spinal  cord.*  It  may  poaably 
have  some  effect  on  meningeal  adhesions,  possibly  some  on  the  circulation  of 
the  cord ;  but  if  so  we  cannot  say  beforehand  whether  either  would  be 
beneficial  or  the  reverse.  On  the  whole,  it  seems  likely  that  the  method 
of  suspension  will  be  finally  abandoned  as  useless  and  dangerous. 

Since  the  above  paragraphs  were  written,  in  1888,  further  experience 
has  confirmed  the  view  then  expressed  of  the  uselessness  of  the  varices 
specific  measures  of  treatment  of  Tabes,  with  the  exception,  and  tliat  ovM- 
in  a  minority  of  cases,  of  a  mercurial  course,  when  syphilis  has  preceded  i\w^ 
disease.  In  a  recent  article  by  Eulenburg  (in  the  *  Deutsche  med.  Wochei^ 
schrift'  for  Oct.  28th,  1897)  he  insists  on  the  very  chronic  and  unequal 
course  of  the  disease  as  a  perennial  source  of  fallacy  in  estimating  th^ 
efficacy  of  new  methods  of  treatment.  He  is  quite  clear  against  aL 
treatment  by  antiphlogistics  and  counter-irritants,  and  against  the  Talue  o» 
silver  nitrate.  He  is  wisely  dubious  as  to  the  effects  of  electricity  andl 
•  See  Dr  Cagiie^'a  ^ai^x,*  VL^.-C.Vvt,'lr%s»,J  ^vBk««Vli^. 
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bt  and  cold  baths,  sceptical  as  to  mercurial  treatment,  and  hostile  to 

Hi8I)en8ion;    but    believes    that   the  subcutaneous    injection    of    so-called 

-fpennin"   (Brown-S6quard's   fluid)  is   sometimes   followed   by   improve- 
ment ! 

Ataxic  Spastic  Paraplegia. — Cases  in  which  locomotor  ataxia  is  com- 
Lsed  with  spastic  paraplegia  have  been  described  by  Westphal,  Charcot, 
csd  other  writers.  The  ataxic  symptoms  are  not  accompanied  by  the  light- 
ing pains,  or  the  girdle-feel,  or  the  anffisthesia  and  parsesthesia  of  tabes ; 
Oft  do  these  cases  present  the  ocular  symptoms — ptosis,  strabismus,  optic 
euritis,  n3r8tagmuSy  or  "'  the  Argyll-Robertson  pupil."  The  knee-jerk,  in- 
L«ad  of  being  lost,  is  markedly  increased,  and  clonus  is  present.  Lastly, 
bere  is  weakness  of  the  legs,  and  sometimes  of  the  arms,  ending  in  com- 
lete  paraplegia  with  pelvic  symptoms.  The  cause  of  these  symptoms  is 
udte  unknown ;  and  it  is  observable  in  such  cases  that  there  is  no  remark- 
t)le  connection  with  lues  as  in  cases  of  Tabes.  Cowers,  however,  admits 
bst  there  are  cases  intermediate  between  this  ataxic  paraplegia  and 
icdinary  Tabes. . 

We  may  consider  the  disease  as  a  combination  of  some  of  the  symptoms 
»f  tabes  with  those  of  lateral  sclerosis,  and  in  the  cases  which  have  been 
rxamined  after  death  there  has  been  found  extensive  sclerosis  of  the  lateral 
tsd  posterior  columns  without  affection  of  the  posterior  nerve-roots  and 
beir  adjacent  zones.  The  change,  also,  more  often  extends  above  the 
umbar  enlargement  than  in  tabes,  and  it  is  far  from  constant  in  its  lateral 
extent,  80  that  it  sometimes  approaches  the  distribution  of  a  diffuse  rather 
ban  of  a  columnar  ("  systemic  ")  or  of  a  disseminated  ("  focal ")  disease. 

The  absence  of  sensory  symptoms  and  the  persistence  of  the  knee-jerk 
epend,  as  €k>wers  remarks,  on  the  exemption  of  the  afferent  lower  neuron* 
r  the  knee-jerk  is  not  lost  early  in  the  course  of  spinal  sclerosis  it  is  not 
«t  at  all ;  and  if  it  is  lost  early,  spastic  symptoms  do  not  afterwards  come 
1 — I.  e,  it  is  lost  by  breaking  the  reflex  arc  in  its  afferent  half,  and  cannot 
^  restored  by  a  subsequent  stimulation  (or  diminished  inhibition)  of  the 
otor  half. 

Tojcrether  with  the  intermediate  cases  mentioned  above,  this  ataxic 
Afitic  paraplegia  forms  a  connecting  link  between  typical  Tabes  and 
"i^dreich's  hereditary  tabes,  which  will  next  be  noticed. 

The  clinical  recognition  of  this  variety  of  spinal  sclerosis  is  not  diffi- 
It.  Its  prognosis  is  less  grave  than  that  of  cases  of  ordinary  tabes, 
xce  its  advance  is  slower  and  the  occurrence  of  pelvic  s3rmptoms  much 
:xger  postponed.  The  patients  also  are  free  from  the  distressing  neu- 
l^gia  and  amblyopia  of  tabes.     But  no  treatment  is  known  which  avails 

removing  their  symptoms. 

Friedrbich's  Dishasb.* — Nicolaus  Friedreich  first  described  in  1863 
"Xirchow's  Archiv,'  vols,  xxvi  and  xxvii),  and  more  fully  in  1876,  an 
^-wrtditary  (or  rather  "  family  ")  form  of  tabes  which  presents  several  pecu- 
mjt  features.  He  recognised  it  in  only  three  families ;  in  each  of  them  it 
^"ftacked  in  succession  several  children  of  the  same  parents,  in  all  nine 
Biiients,  of  whom  seven  were  girls.  It  began  much  earlier  than  ordinary 
&l)e8,  at  or  near  the  age  of  puberty,  between  the  thirteenth  and  the 

*  Sjfnonyma. — Hereditary  ataxy — Juvenile  ataxia — Hereditary  tabes  in  children — Here* 
itvy  ataxic  paraplefpa  (Go were) — Early  tabes  with  nystagmns  occumng  m  {veqiWm. 
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eighteenth  yeai-s.  Among  eleven  cases  Rutimeyer  found  eeTea  bo<TB  ftoil 
four  girls,  the  ages  being  all  under  puberty  (1883),  Since  then  furtWr 
observations  have  shown  that  this  form  of  tab^s  oecaaionaliy  iK-ctir*  in  t*u 
generations,    much   more   often    in   several   brothers   and    sist^  r  tl 

begins  in  childhood  aa  early  m  four,  at  puberty,  or  in  early  u 

late  as  twenty-four;  and  that  girls  are  almost  as  often  affected  br  n  u 
boys.     Isolated  cases  also  occur. 

The  disease  is  attended  with  remarkably  little  disturbance  of  sensatknii 
the  prodromal  pains  in  the  limbs  and  the  later  girdle-sensation  round  fB« 
body  are  absent  or  slight,  and  the  pupils  contract  normally. 

A  peculiar  form  of  nj^stagmua,  however,  is  sometimes  present :  if  ii 
characterised  by  occurring  only  when  the  patient  endeavours  to  nx  htf 
eyes  upon  an  object  before  him ;  the  movements  are  always  bilateml,  iod 
are  comparatively  slow,  being  repeat^  two  or  three  times  in  a  second. 

Ataxia  begins  in  the  legs,  but  the  upper  limbs  show  a  I068  oi  co-OPdiiia' 
tion  at  an  early  period.     There  is  occasionally  curvature  of  the  spi 
some  form  of  club-foot  present  aa  a  complication. 

In  eveiy  instance  there  has  been  a  remarkable  disorder  of  RpeecL 
utterance  is  at  first,  according  to  Calloud,  slightly  lisping ;  it  then  h 
stammering,  but  not  as  observed  by  the  present  writer  slurred  and  abafld 
unintelligiblej  as  in  Dementia  paralytica;  nor  is  it  slow  and  accent 't*^  - 
in  multiple  sclerosis.     The  skin  and  joints  are  unaffected.     Kne« 
absent.     The  senses  and  the  mental  faculties  are  perfect. 

The  duration  of  these  cases  hjis  been  very  long ;  in  c»ne  instance  it  w*> 
more  than  thirty  years. 

Choreiform  movements  of  the  face  and  limbs  have  been  ob»ern?d  wrait- 
times  as  the  first  symptom,  so  that  the  disease  hat  been  mistnk 
chorea.     Clinically  it  resembles  insular  sclerosis  or  functional  spaamoaic  in- 
orders  as  much  as  it  does  ordinary*  tabes. 

After  death  sclerosis  of  the  posterior  columns,  including  the  riKti-im^ 
and  nerve-roots,  has  been  found  by  Friedreich  and  subsequent  ob^terrm: 
but  the  direct  cerebellar  tract  and  the  internal  posterior  column  of  Ml 
have  also  been  affected.  In  some  cases  of  hereditary  ataxia  the  cervl*"^^^'^^ 
has  been  found  wasted,  but  probably  these  should  be  entirely  *• 
from  those  of  Friedreich's  disease.  In  two  eases  (Friedreich  and  k 
and  Pick)  the  entire  cord  waa  remarkably  small. 

1  have  at  present  (1H80)  under  observation  11  typical  example  of  Fncil?«icb'»  ittff* 
The  patient,  a  medical  man,  w&t  firat  noticed  to  be  nacerfcain  in  his  jgaii  wlita  al»ct  b>* 
t4?en  jrears  old.  He  wa«  one  day  walking  acroaa  a  plank  in  a  houje  that  wai  Iwljf  ^A 
when  he  tottered ;  after «rarda  be  remembers  that  he  had  to  be  careful  not  to  fo  i«rih* 
edge  of  the  path  where  it  was  raiaed  above  the  road.  Bat  he  came  to  the  boapil^ii* 
atndent,  paaaed  hia  examinationi,  went  into  practice^  and  took  a  wife*  At  thr  a?r  '•!  «^M(I 
twcnty^five  he  was  obliged  to  give  up  hit  profeuion  on  account  of  inertfaiHt*  •  tt 

walk  or  ride;  he  became  unable  to  write,  and  hia  ipeeeh  became  labonriHi  ^* 

1B78,  when  he  was  thirty,  he  conld  just  walk  from  one  room  to  another  Hitti  i^s.iriiMs; 
there  waa  even  then  but  little  iropairroent  of  sensation  in  his  feet;  when  h»  txioied  Us  Up 
in  ipeaking  a  large  number  of  the  facial  muscles  were  thrown  into  action,  m  Ikil  tfct 
inoQtIi  bt^came  drawn  oatwards  into  a  moaningleas  smite ;  the  words  were  tolrrably  diilitft* 
but  some  Byllablea  were  ilurred  over,  and  othen  pronounced  too  stroD|tly'  TKp  npt^ff* 
was  very  ol^vions  when  he  was  told  to  direct  his  eyes  to  either  side.  He  is  a  mcBW  «f  • 
highly  neurotic  family,  and  one  stater  suffered  from  tome  form  of  paraljalt.  but  viMte 
her  case  ia  like  bia  I  do  not  know. — C.  H.  F. 

We  once  had  three  brothers  in  Guy's  Hospital  suffering  htm  tfci 
juvenile  family  type  of  ataxia  with  nystagmus.  The  case  of  one  of  tkiB 
is  reported  in  the  forty-fourth  volume  of  our  *  Report* '  (lSd7>,  uA  i* 
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identical  with  one  of  the  five  cases  in  the  same  family  recorded  by  Dr 
(lowers  in  the  fourteenth  volimie  of  the  Clinical  Society's  *  Transactions.' 
One  of  them  died  tmder  the  late  Dr  Moxon's  care.  Sections  of  the  cord 
were  made  by  Dr  Pitt,  and  are  described  and  figured  by  him  in  the  article 
referred  to.  They  showed  sclerosis  of  the  posterior  columns  (both  Bur- 
dach's  and  Gc^'s),  with  similar  change  in  the  crossed  pyramidal  and  cere- 
bellar tracts.  The  anterior  colimins,  which  also  have  been  sometimes 
found  affected,  were  free,  and  the  grey  substance  normal.  The  lesion  was 
most  marked  in  the  cervical  and  dorsal  regions,  but  the  cord  in  its  whole 
length  was  remarkably  small,  as  if  from  congenital  atrophy. 

Dr  J.  A.  Ormerod  published  a  critical  digest  of  the  recorded  cases  of 
this  remarkable  form  of  disease  in  *  Brain '  for  April,  1884 ;  and  Dr  Bury  in 
the  ninth  volimie  of  the  same  joumaL  Dr  Everett  Smith  (quoted  by 
Gowers)  has  collected  no  less  than  fifty-seven  cases  in  the  '  Boston  Medical 
and  Surgical  Journal '  for  Oct.  15th,  1885. 

The  progress  of  Friedreich's  ataxia,  like  that  of  tabes,  is  very  slow,  but 
very  sure.  No  treatment  is  of  any  service  except  for  the  temporary  relief 
of  symptoms. 

Rereditary  cerebellar  aUixia, — In  1893  Marie  described  in  the  *  Se- 
maine  M^dicide '  a  series  of  cases,  some  observed  by  himself,  others  already 
recorded  by  Fraser  (*  Glasgow  Med.  Joum.,'  1880),  Noune  ('  Archiv  f. 
Psych.,'  1891),  and  Sanger  Brown,  of  Chicago  (in  the  fifteenth  volume  of 
'  Brain,'  1892),  and  proposed  to  class  them  together  imder  the  above  title. 
They  resemble  cases  of  Friedreich's  ataxia  in  being  hereditary — or  rather 
in  occurring  in  families,  co-heral  or  collateral  in  distribution.  The  gait, 
however,  is  not  the  staggering  gait  of  tabes,  but  the  reeling  gait  of  cere- 
bellar disease,  the  knee-jerk  is  increased  instead  of  being  diminished,  and 
there  are  no  deformities,  like  the  spinal  curvature  and  club-foot  above 
described. 

In  the  few  cases  which  have  been  examined  after  death,  the  cerebellum 
has  been  found  atrophied,  not  hardened ;  and  in  none  has  sclerosis  of  the 
■     postero-lateral  columns  of  the  cord  been  present ;  but  other  lesions  of  both 
\     brain  and  cord  have  been  observed. 

The  disease  begins  gradually  in  young  adults  of  either  sex.  Beside  the 
•  vertigo  and  spastic  symptoms,  there  are  frequently  choreiform  movements, 
t  dysphagia,  and  disturbance  of  accommodation  of  vision  and  of  colour-per- 
il   oeption,  but  neither  Robertson's  pupil  nor  optic  neuritis. 

The  diagnosis  from  ordinary  tabes  and  from  Friedreich's  ataxia  de- 
>  pends  upon  the  above  characters,  that  from  timiour  of  the  cerebellum  upon 
the  absence  of  headache,  vomiting,  and  optic  neuritis. 

Beyond  the  collateral  distribution  the  aetiology  is  unknown,  and  the 
prognosis  is  that  of  slowly  ingravescent  progress  towards  a  fatal  issue. 
!  The  reader  is  referred  to  an  excellent  account  of  this  curious  malady  by 

■  Dr  Ormerod  (in  '  Brain,'  1895),  and  to  the  articles  by  Grainger  Stewart 

■  and  by  Ferrier  in  the  seventh  volume  of  *  Allbutt's  System '  (pp.  157  and 
I  384). 
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''Tremor  oritur  a  spiritibos  animalibus  per  apertas  valvulas  in  oppotitot  mnscQloiiii. 
tluentibus,  qui  spiritus  .  .  .  istas  non  claudunt;  ut  ventus  aemiapertam  jannto  bob 
cliiudit." — JoH.  DoLiEUS,  *  Medica  dogmatica,'  1691. 

History — Symptoms — Anatomy — jiEtiology — Dia^osis — Prognosis  and  irtaimid 
— Comparative  fregtiency  of  diseases  of  the  spinal  cord  in  hospikU  pradkt 

Synonyms, — ^Multiple  cerebro-spinal  sclerosis — Disseminated  sclerosig.— 
Fr,  Sclerose  en  plaques  (Vulpian) — Sclerose  en  ilots  multiples  et  diueminii 
(Liouville). — Gerrn,  Multiple  inselformige  Sclerose  (Leube) — ^Herdveiie 
Sclerose. 

In  Cruveilhier's  *  Atlas  of  Pathological  Anatomy/  published  between 
1835  and  1842,  there  are  figures  taken  from  four  patients  which  reprewnt 
the  spinal  cord  affected  with  "  grey  degeneration,"  in  the  form  of  patohei 
scattered  irregularly  through  its  substance.  In  two  of  these  cases  he  alio 
gave  the  clinical  features  of  the  disease.  About  the  same  time  CanweU 
figured  the  same  lesions  in  his  '  Illustrations  of  the  Elementary  Forms  of 
Disease '  (1838),  and  Marshall  Hall  described  the  characteristic  symptoiDS 
in  his  '  Diseases  of  the  Nervous  System '  (1841).  Although  from  time  to 
time  similar  cases  were  recorded,  it  was  not  until  1866  that  a  series  of 
observations  made  at  the  Salpetri^re  proved  that  the  lesion  in  question  b 
clinically  marked  by  a  remarkable  group  of  symptoms,  so  that  it  can  often 
be  recognised  during  life.  These  researches  were  made  by  Charcot,  Vulpiia, 
and  Bouchard.  The  subject  was  soon  taken  up  in  Germany,  and  in  England 
the  late  Dr  Moxon  published  a  case  in  the  *  Lancet,'  1873,  and  a  paper  con- 
taining eight  cases  in  the  *  Guy's  Hospital  Reports '  for  1875. 

Cruveilhier's  drawings  show  that  the  bulb  and  the  pons  are  affected  as 
well  as  the  cord,  and  the  same  morbid  change  has  since  been  found  in  the 
hemispheres.  Insular  sclerosis  might  therefore  with  equal  justice  be 
placed  among  cerebral  diseases ;  indeed,  several  of  its  symptoms  are  cere 
bral.  Hence  its  most  appropriate  place  seems  at  present  to  be  betwec 
diseases  of  the  cord  and  those  of  the  brain. 

The  slow  and  hopeless  course  of  the  disease  accounts  perhaps  for  " 
not  having  been  earlier  recognised  in  the  wards  of  ordinary  hospitals ;  n^* 
cases  were  probably  discoverable  in  workhouses  and  asylums.  Dr  Fa^ 
was  unable  to  find  a  single  case  in  the  post-mortem  records  of  Guy's  H 
pital  between  1854  and  1873  ;  but  in  the  ten  years  1880  to  1889  InclusiTe? 
had  12  cases,  and  since  1889  till  now  (1899)  36. 

Symptoms. — ^That  the  clinical  features  of  disseminated  adeiosis  ahotf 
vary  in  different  cases  is  no  more  than  we  should  expect  from  the  irregc 
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distribution  of  the  patches.  Charcot  spoke  of  it  as  polymorphous  in  its 
clinical  aspect.  He  with  other  French  writers  describes,  in  addition  to  the 
"  cerebro-spinal "  form  of  the  disease,  separate  "  spinal "  and  *'  cerebral " 
and  ''  bulbar  "  forms.  However,  notwithstanding  such  variations,  the  sym- 
ptoms present  a  degree  of  uniformity  which  is  remarkable.  This  uni- 
formity Dr  Moxon  regarded  as  *'  a  constant  average  result  of  the  numerous 
points  of  disease ; "  but  the  explanation  leaves  much  unexplained. 

We  may  refer  disturbance  of  the  special  senses  to  sclerosis  of  their 
nerves,  spasms  to  implication  of  the  lateral  columns,  and  mental  sym- 
ptoms to  cerebral  lesions;  but  neither  in  this  disease  nor  in  tabes  could 
we  have  predicted  the  symptoms  from  the  anatomical  lesions. 

Early  prodromal  symptoms  are  sometimes  observed  which,  according 
to  Dr  Buzzard,  closely  simulate  hysteria — ^loss  of  power  or  numbness  in 
one  limb,  pins  and  needles,  etc. 

The  first  characteristic  symptom  is  a  peculiar  tremor j  which  was  for- 
merly confounded  with  paralysis  agitans.  There  are,  in  fact,  records  of  two 
oases  diagnosed  as  examples  of  that  affection  by  Skoda  and  by  Hasse  re- 
spectively, in  which  patches  of  sclerosis  in  the  nervous  centres  were . 
discovered  after  death.  In  paralysis  agitans,  however,  the  trembling 
movement  is  less  extensive,  more  regular,  and  more  rhythmical  than  in 
insular  sclerosis ;  it  goes  on  at  rest,  and  is  not  increased  by  voluntary  move- 
ments. When  a  patient  with  insular  sclerosis  lifts  his  hand,  the  oscilla- 
tions increase  in  amplitude  as  it  is  raised,  until  they  become  violent  as  well 
as  disordered.  If  he  is  asked  to  carry  a  cup  to  his  lips  it  is  more  and  more 
■haken  tmtil  at  last  it  is  dashed  against  the  teeth,  and  its  contents  are  spilt. 
In  slight  movements  the  tremor  is  not  so  marked;  and  the  handwriting, 
although  shaky,  long  remains  legible. 

There  is  no  agitation  of  the  muscles  as  long  as  they  are  at  rest  and 
supported.  When  the  patient  is  lying  in  bed  one  could  not  tell  that 
anything  is  the  matter;  but  as  soon  as  he  is  asked  to  sit  up,  the  arms, 
and  then  the  head  and  neck,  begin  to  oscillate.  When  he  is  resting  in  a 
ohair  the  arms  are  quiet,  but  the  head  may  still  continue  to  show  a  slight 
tremxilous  movement.  If  he  attempts  to  get  on  his  feet  the  whole  trunk 
and  all  the  limbs  become  violently  shaken,  so  that  in  severe  cases  stand- 
ing is  out  of  the  question.  Mental  emotion  or  excitement  greatly  aggra-  | 
Tstes  the  tremor.  The  tremors  of  insular  sclerosis  are  earliest  and  most 
marked  in  the  arms,  next  in  the  head  and  neck,  next  in  the  legs,  and  lastly 
in  the  trunk.  The  facial  muscles  are  seldom  or  never  affected  with  these 
tremors.  The  tremors  are  really  slow — not  above  6  or  8  in  the  second ;  but 
as  Dr  Pitt  remarks,  they  seem  to  be  quicker  from  the  amplitude  of  the  move- 
ments of  the  hand. 

Secondly,  nystagmus  is  commonly  present.  It,  however,  differs  some- 
what from  the  ceaseless  oscillation  of  the  eyeballs  with  which  ophthalmic 
surgeons  are  familiar.  As  Dr  Moxon  pointed  out,  it  is  absent  so  long  as 
the  eyes  are  at  rest,  showing  itself  only  when  they  are  directed  to  an 
object.  In  this  particular  it  agrees  with  the  ''  intention  tremors,"  as  the 
Airman  writers  call  the  movements  described  in  the  last  paragraph.  It 
also  agrees  with  the  nystagmus  observed  in  Friedreich's  hereditary  ataxy 
(see  p.  707) ;  so  that  both  Friedreich  and  Erb  thought  that  the  anatomical 
lesion  might  prove  the  same. 

A  third  characteristic  symptom  of  disseminated  sclerosis  is  a  peculiar 
Section  of  the  speech.     The  pronunciation  is  slow  and  monotonous,  as  if 
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the  utterance  of  each  syllable  was  an  effort.  With  tbia  drawling,  inter- 
rupted, or  staccato  speech,  the  separate  gyllables  are*  irith  few  exceptiooii, 
distinct.  Charcot  found  the  letters  l,  p,  and  o  most  apt  to  be  slurred  orrr : 
l)r  Pitt  thinks  the  difficulty,  if  any,  is  with  o,  r,  R.  and  D.  German  writ^n 
tlescribe  the  articulation  as  *'  scanning/'  each  syllable  being  pronounced 
separately.  In  advanced  stages  speech  may  become  quite  unintelligible. 
The  voice  is  pitched  in  a  monotone^  and  so  is  remarkably  wanting  in  tlw 
cadence  which  gives  expression.  Leube  found  with  the  laryiigofcwpe  tb»i 
the  vocal  cords,  although  capable  of  closing  the  glottis*  were  yet  able  tu 
relax,  and  liable  to  changes  of  tension  (*  Deutschee  ArchiT/  1871), 

In  addition  to  these  more  distinctive  symptoms,  there  are  others  wkldi 
belong  to  disseminated  sclerosis  in  common  with  other  diseases  nf  li»< 
nervous  system. 

The  gait  is  often  from  an  early  stage  spaHic  in  character.  The  riiti- 
neous  reflexes  are  usually  normal,  but  sometimes  they  are  increased,  knee- 
jerk  is  exaggerated,  and  clonus  often  present.  The  extensioD-plantir  t^ 
flex,  first  noticed  by  Babinsky  in  1898,  and  described  above  (p,  652^  ii 
present.  In  the  later  stages  there  is  a  tendency  for  the  lower  bml*  19 
become  rigidly  extended  and  adducted — a  condition  at  first  trantitcry,  bet 
afterwards  permanent-  Moxon  mentions  that  one  of  his  patieati  «• 
obliged  to  sit  in  tm  elbow-chair,  so  that  when  her  legs  stiffened  ihe  caoW 
hold  on  to  the  arms  and  save  herself  from  sliding  down  on  to  the 
Such  early  contractions  are  painless,  but  at  a  later  period  a  painful 
nf  the  limbs  is  not  infrequent.  In  ordinary  cases  there  is  no  reacdoB  rf 
degeneration,  and  the  muscles  react  to  both  currents  until  ihey  imllf 
undergo  atrophy. 

Subjective  sensations  of  numhntsM  and  other  par8e!Sthe«iie  aw  ^ 
uncommon,  although  they  were  absent  in  Moxon's  eight  cases ;  wueilhiKi. 
or  impairment  of  tactile  sensibility,  can  seldom  be  made  out,  Imf  wits  uftfwsl 
in  a  case  of  I)r  Pitt's.* 

Symptoms  of  locomotor  cUa^m  are  now  and  then  present  m  nt>Hrui>w»it4 
sclerosis ;  this  is  supposed  to  depend  upon  the  existence  of  putthes  ift  tbf 
posterior  columns  of  the  cord. 

After  a  long  time  imraphgia  usually  develops  itself,  but  the  fuBtiioiw 
of  the  pelvic  orgaus  are  scarcely  affected.  Constipation  is  frequent  l»* 
there  i<9  no  incontinence  of  faeces,  the  sexual  organs  retain  their  powers  tm^ 
there  is  no  retention  of  urine  until  the  latter  st4iges  of  the  disetne. 

Among  other  cfphalic  sympt'Oms  amblyopia  often  oocmrs.  with  hmtpj^ 
ing  of  the  field  of  vision  and  achromatopsy,  and  transient  fHphpia  tt^ 
ocular  paresis  is  not  infrecjuent  at  an  early  stage  of  the  liiiiedMie.  ChiW* 
observed  that  the  impairment  of  sight  rarely  goes  on  to  complete  aoiAoro***' 
even  when  the  optic  nei-ves  have  been  found  sclerosed  in  their  *l>"if 
thickness  ;  and  he  referred  thia  to  the  persistence  of  naked  luns^Uadin  « 
the  midst  of  the  diseased  tissues.  The  optic  discs  are  often  fooxul  ilt0^ 
and  when  there  is  total  blindness  they  have  been  found  in  a  §tat«  of  vMt« 
atrophy.  Any  degree  of  optic  neuritis  with  distnrbed  Tision  roar  V  f 
important  indication  of  an  early  stage  of  insular  seleix>idBv  Tbt  jWp* 
are  unaffected  throughout  the  diseasp  :  T»ut  headache,  giddioest^  moi  ik^f' 
lessness  are  not  infrequent. 

As  the  diseaae  slowly  advances,   the   mtmory  and  inMti^tnti  hff^^ 

*  'Gay'f  Hoip.  Gszett^/  Mny,  1900,  pii.  SOOand  SS^ 
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gradually  impaired,  and  the  patient  sometimes  bursts  into  uncontrollable 
laughter,  or  cries  without  cause.     The  mental  condition  most  often  observed 
is,  however,  rather  the  self-satisfaction  of  paralytic  dementia,  or  the  con-  \ 
tented  apathy  of  myxoedema,   than   either   melancholy   or  irritability   of  / 
temper.     Patients  with  insular  sclerosis  always  say  they  are  better. 

Charcot  noticed  a  peculiar  fades  ;  the  expression  vague  and  uncertain ; 
the  lips  drooping  and  half  opened ;  the  features  wearing  an  air  of  dulness 
or  stupidity.  In  certain  cases  the  dSlire  des  grandeurs  and  other  symptoms 
of  general  paralysis  develop ;  in  others  the  mental  condition  passes  into 
melancholia,  with  refusal  of  food.  Brissaud  believes  that  the  uncontrollable 
laughter  which  marks  some  cases  of  insular  sclerosis  points  to  patches  in 
the  anterior  part  of  the  thalamus. 

A  cmrious  feature,  which  is  observed  in  about  one  fifth  of  the  cases  of 
disseminated  sclerosis,  is  the  occurrence  of  attacks  of  stupor,  followed  by 
transitory  hemiplegia.  These  apoplectiform  seizures  are  attended  with 
flushin<^  of  the  face,  a  rapid  pulse,  and  a  temperature  raised  to  104°  or 
even  106°.  The  coma  lasts  for  a  day  or  two,  and  then  passes  -off  into 
sleep.  Sometimes,  however,  a  seizure  of  this  kind  is  directly  fatal ;  one 
of  Moxon's  patients  died  so  in  ab^ut  twenty-four  hours.  Such  an  attack, 
even  when  it  is  recovered  from,  seems  always  to  lead  to  aggravation  of  the 
general  symptoms  of  the  disease. 

Lastly,  in  some  exceptional  cases  atrophic  paralysis  affects  the  upper  or 
lower  limbs,  the  face,  or  the  trunk.  At  the  same  time  their  electrical  ex- 
citability, which  otherwise  remains  normal,  is  lowered;  and  the  natural 
reaction  is  replaced  by  the  reaction  of  degeneration.  Charcot  says  that  the 
characteristic  symptoms  of  bulbar  paralysis  sometimes .  show  themselves, 
and  so  dysphagia  or  paroxysmal  dyspnoea  may  be  the  immediate  cause  of 
death. 

It  is  obvious  that  many  of  the  above  symptoms  of  insular  sclerosis  are 
due  to  the  disease  invading  the  lateral  or  the  posterior  columns,  the 
anterior  comua  or  the  nuclei  in  the  bulb  and  cerebnun,  so  as  to  pro- 
duce the  symptoms  which  belong  to  tabes,  to  spastic  paralysis,  or  to  atro- 
phic, spinal,  or  bulbar  palsy  respectively.  The  final  paraplegic  period, 
again,  with  bedsores,  retention  of  urine,  and  other  pelvic  symptoms,  belongs 
to  the  last  stage  of  all  chronic  disease  of  the  cord. 

Anatomy, — ^As  a  rule  the  morbid  change  is  at  once  obvious  when  the 
nervous  centres  are  examined  in  the  post-mortem  room.  BoumeviUe,  how- 
ever, recorded  one  case  in  which  they  appeared  to  be  healthy  until  the 
microscope  was  used.  The  patches  of  sclerosis  are  rounded  or  elliptical  or 
irregular  in  form.  In  the  cord  they  come  to  the  surface,  and  are  some- 
times seen  through  the  pia  mater.  In  the  brain  they  affect  the  white 
substance  of  the  hemispheres,  and  scarcely  ever  penetrate  into  the  cortex, 
but  they  are  often  visible  on  the  surface  at  the  base.  In  the  basal 
ganglia,  the  pons,  and  the  cord,  they  show  no  tendency  to  spare  the  grey 
matter,  or  to  affect  one  column  or  oomu  more  than  another.  Hence 
Insular  Sclerosis  is  not  a  "  systemic  "  disease  in  its  distribution,  nor  focal, 
nor  transverse,   but   essentially  indiscriminate  or   scattered.*     The   grey 

*  See  an  excellent  plate  in  Dr  BramweH's  work,  which  shows  the  distribution  of  the 
patches  of  sclerosis  throughout  the  cord  in  a  well-marked  case,  and  the  way  in  which  they 
atain  with  carmine.  This  is  an  example  of  the  larger  sized  islands.  In  Moxon's  paper 
in  the  Gay's  <  Reports '  (1875)  is  a  coloured  drawing  of  the  centrum  ovale,  with  smaller 
sclerotic  patches,  and  a  microscopic  section  of  the  cord. 
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patches  are  often  scattered  in  large  numbers  throughout  the  white  tuait«r 
I  of  the  hemispheres,  the  pons  and  thalamus ;  but  the  cerebellum  seldom  coq. 
tains  manj.  A  similar  change  is  frequently  present  in  the  optic  nerreg.  the 
olfactory  bulbs,  and  the  roots  of  the  various  cranial  and  spinal  omet. 
In  the  peripheral  trunks  it  has  only  occasionally  been  recognised:  Moxoo 
found  the  brachial  plexus  in  one  case  normal  on  each  side. 

The  oldest  patches  feel  hard,  but  recent  ones  are  softer  than  the  mi 
and  of  a  reddish  grey  tint,  pinkish  when  exposed  to  the  air,  but  gntduaU? 
become  yellowish  grey  and  less  translucent.  They  may  either  project  wme^ 
what  above  the  cut  surface,  or  lie  at  the  same  level,  or  be  slijrhtlv  de- 
pressed, the  first  condition  being  probably  the  most  recent  and  the  last  the 
oldest.  They  vary  from  a  microscopic  minuteness  up  to  the  size  of  a  haiel- 
nut  or  more.  Histologically  they  present  the  characteristic  appearances  of 
chronic  interstitial  or  grey  degeneration.  Charcot  believed  that  naked  axii- 
cylinders  persist ;  and  their  persistence,  after  having  long  lost  their  nheath 
of  myelin,  is  confirmed  by  several  recent  observers.  The  neunnrlia  ii 
highly  fibrillated  and  felted  together. 

The  affected  parts  are  found  not  to  be  so  sharply  defined  at  their  edgei 
as  they  appear  to  the  naked  eye ;  on  the  contrary,  the  sclerosis  fades  off 
very  gradually  into  the  healthy  tissue.  Moxon  remarked  that  granule-cells 
are  more  numerous  at  the  circumference  of  the  patches  (and  even  in  the 
apparently  normal  brain-substance  beyond)  than  towards  their  centres. 
Deiters's  cells  and  corpora  amylacea  are  present,  as  in  other  forms  of 
sclerosis. 

Pathology, — The  nature  of  the  change  in  the  nervous  centres  is  appa- 
rently the  same  as  we  have  described  in  spastic  paraplegia  and  in  tah^; 
but  the  distribution  is  different.  The  lesion  is  not  columnar  or  m- 
temic  in  transverse  distribution,  nor  is  it  confined  longitudinally  to  the 
lumbar,  dorsal,  cervical,  or  bulbar  part  of  the  cord,  but  is  present  in  all 
these  regions,  and  also,  unlike  the  other  scleroses  of  the  cord,  in  the  pons 
and  in  the  white  substance  of  the  brain. 

The  same  question  which  has  met  us  in  other  cases  arises  here.  Does 
the  morbid  process  begin  in  atrophy  of  the  nervous  element,  or  in  inte^ 
8titial  inflammation  of  the  neuroglia  1  In  this  case,  unlike  that  of  tahes, 
it  is  still  generally  held  that  it  begins  in  the  neuroglia,  and  probably  in 
the  lymphatic  sheaths  of  the  blood-vessels.  Marie  conjectures  that  the 
disease  is  toxic,  and  affects  the  nervous  system  through  the  blood  supplied 
to  it ;  while  Nothnagel  and  Striimpell  regard  the  patches  as  being  really 
neoplastic,  not  inflammatory  or  degenerative, — in  fact,  gliomata. 

Why  such  disseminated  lesions  should  cause  so  uniform  a  set  of  sym- 
ptoms is  not  clear ;  but  the  symptoms  are  not  so  uniform  or  so  unique 
as  was  at  first  supposed.  Nystagmus  is  present  in  other  diseases,  the 
mental  symptoms  are  associated  only  with  cerebral  distribution  of  the 
sclerotic  insulse,  and  spastic  symptoms  only  accompany  implication  of  the 
lateral  columns. 

Charcot  suggested  that  the  peculiar  tremors  depend  upon  the  persistence 
of  naked  axis-cylinders  in  the  parts  affected  with  the  sclerosis,  and  conceives 
that  the  transmission  of  volitional  impulses  may  become  interrupted  ani 
as  it  were,  jerking.  Ordenstein  is  disposed  to  think  that  Hie  tremor  d^ 
pends  in  some  way  upon  the  presence  of  patches  in  the  pons  and  itill 
higher  in  the  motor  tracts,  and  Erb  ^ays  that  an  analysis  of  twenty-two 
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recent  cases  tends  to  support  the  notion  of  the  connection  of  this  symptom 
with  abundant  islets  in  the  mesencephalon. 

The  natural  allies  of  insular  sclerosis  are  dementia  paralytica  and  : 
spastic  paralysis. 

Etiology. — Disseminated  sclerosis  is  now  ascertained  to  be  equally 
frequent  in  both,  sexes,  although  Charcot  found  twenty-five  females  to  nine 
males  among  the  first  thirty-four  cases  which  he  collected.  The  age  at 
which  it  most  frequently  develops  itself  is  between  twenty  and  thirty-five, 
but  it  has  been  several  times  observed  at  puberty,  and  instances  of  its 
occurrence  in  childhood  have  been  recorded.  It  has  seldom  been  known 
to  begin  in  persons  over  forty  years  old.  Now  and  then  it  has  occurred  in 
two  children  of  the  same  parents. 

Like  other  chronic  affections  of  the  cord,  it  has  been  ascribed  to  *^  chills," 
to  falls  and  blows  on  the  head,  and  to  moral  shock,  mental  excitement, 
or,  as  it  is  now  called,  **  worry  "  and  "  overstrain."* 

Charcot  cited  instances  in  which  the  disease  began  dming  convalescence 
from  enteric  fever,  cholera,  or  smallpox,  and  it  may  or  may  not  have  been 
preceded  by  syphilis.  It  has  also  been  ascribed  to  influenza  and  to 
plumbism.  All  that  we  can  conclude  is  that  these  several  antecedents  do 
not  protect  a  person  from  insular  sclerosis. 

Diagnosis, — ^This  is  not  always  easy,  and  in  some  cases  impossible, 
especially  in  the  earlier  stages  of  the  disease,  when  the  characteristic  triad 
of  symptoms  is  absent.  Tremors,  precisely  like  those  which  are  present  in 
this  disease,  may  occur  not  only  in  mercurial  poisoning  (when  the  history 
will  in  most  cases  remove  all  doubt),  but  also  when  the  lesion  is  a  ''  chronic 
cervical  meningitis  with  cortical  sclerosis,"  and  even  where  it  is  a  *'  primary 
or  consecutive  sclerosis  of  the  lateral  columns."  The  presence  or  absence  of 
the  other  characteristic  symptoms  of  these  affections  must  guide  the  observer 
to  a  decision  so  far  as  they  are  concerned. 

The  diagnosis  from  paralysis  agitans  is  not  the  most  difficult,  for  that 
•disease  occurs  in  older  patients,  the  tremors  continue  when  the  muscles  are  \ 
at  rest,  and  affect  the  fingers  more  than  the  arms,  and  the  trunk  more  than  ; 
the  head;  their  amplitude  is  smaller  and  more  uniform,  and  their  rate  is 
generally  quicker.  Moreover,  they  are  not  originated  or  much  increased  by 
the  patient's  voluntary  attempt  to  move.  In  paralysis  agitans,  a^ain,  the 
shake  precedes  the  palsy,  whereas  slight  loss  of  power  in  walking  is  often 
the  earliest  symptom  of  insular  sclerosis,  as  in  a  typical  case  recorded  in 
1875  by  Dr  Goodhart,  in  a  woman  of  thirty-eight,  where  characteristic 
lesions  were  found  after  death  (*  Path.  Trans.,'  xxvii,  p.  17). 

Diagnosis  of  insular  sclerosis  from  tabes,  from  Friedreich's  ataxia,  froii) 
spastic  paralysis  and  bulbar  palsy,  probably  means  only  that  in  mixed 
forms  of  disease,  we  must  distinguish  clinically  the  characters  of  one  type 
irhich  are  complicated  by  some  usually  associated  with  another.  Corre- 
sponding coincidences  of  posterior,  lateral,  anterior,  cornual,  or  bulbar 
sclerosis  with  disseminated  cerebro-spinal  sclerosis  have  been  found  post 
mortem. 

The  usual  tremors  are  occasionally  absent,  and  not  only  in  the  later 
%tages  of  the  disease,  as  Charcot  supposed,  for  Erb  refers  to  several  cases  in 

*  Baawinkel  records  a  case  in  which  a  man  fell  into  water  and  allowed  his  clothes  to  1 
^ly  upon  him,  three  days  before  the  first  symptoms  of  insular  sclerosis  appeared. 
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which  they  were  wanting  throughout  the  whole  course  of  the  disease.  H^ 
cites  Westphal  and  Killian,  who  recorded  instances  to  the  same  effect 

Occasionally  cases  which  during  life  presented  the  characteristic  speech, 
nystagmus,  tremors,  and  increased  knee-jerk  have  after  death  failed  to  ihow 
insular  sclerosis  of  the  brain  and  cord.  Some  of  these  were  probably  ca^  Qf 
dementia  paralytica  (general  paralysis  of  the  insane)  ;*  others  of  cerebnl 
tumour.  But  others  of  such  cases  recorded  by  Westphal  and  Striimpcll 
were  certainly  without  any  lesion  of  brain  or  cord  at  present  discorerable. 
They  are,  however,  so  rare  as  scarcely  to  disturb  a  diagnosis.  It  is  of  much 
greater  practical  importance  to  be  on  one's  guard  against  mistaking  hyh 
teria  for  disseminated  sclerosis  in  women.  Moxon  saw  several  patients 
about  whom  he  had  for  a  time  been  in  doubt,  but  who  completely  recoTered. 
See  also  Dr  Buzzard's  instructive  address  before  the  Neurological  Society  on 
the  "  Simulation  of  Hysteria  by  Organic  Disease  of  the  Nervous  Syrtem " 
('  Lancet,'  Jan.  23rd,  1890,  and  '  Brain,'  Feb.,  1890).  Perhj4)8  Uie  mott 
characteristic  symptoms  of  insular  sclerosis  as  against  hysteria  are  Babin- 
sky's  extension-reflex  and  the  presence  of  optic  neuritis. 

The  writer  had  a  remarkable  case  of  acute  paraplegia  in  a  young  ▼omao 
under  his  care  in  Guy's  Hospital  in  November,  1896.  She  had  shortly  be- 
fore been  admitted  under  Dr  Taylor  with  symptoms  of  acute  meningitis: 
pelvic  symptoms  speedily  appeared,  and  then  spastic  characters  developed 
The  case  became  chronic,  but  after  many  weeks,  lateral  nystagmus,  itoera/o 
speech,  and  intention-tremors  gradually  appeared,  and  the  case  becamd 
clinically  one  of  insular  sclerosis.  Finally  the  paraplegia  and  these  later 
symptoms  diminished,  and  she  at  last  recovered. 

Course,  prognosis,  and  treatment, — This  remarkable  disease  uauaily 
begins  insidiously,  with  slight  giddiness,  affections  of  sight  or  hearing. 
or  with  weakness  in  the  legs  and  difl&culty  in  walking.  As  an  exception  it 
may  commence  more  suddenly,  perhaps  with  an  epileptiform  fit. 

The   course  of  insular  sclerosis  is  irregularly  but  slowly  progreauTe. 
althoujrh  remissions  in  the  symptoms  may  occur  spontaneously  or  nnder 
treatment,  and  last  for  months.     The  average  duration  of  the  disease  ia  a^d 
to  be  from  five  to  ten  years,  the  most  rapidly  fatal  course  about  one  ye«i 
from  the  commencement,  and  the  longest  seventeen  years.     This,  howeTei. 
applies  to  cerebro-spinal  cases ;  those  in  which  spinal  symptoms  alone  s^ 
present  may  go  on  for  twenty  years. 

If  death  does  not  occur  in  one  of  the  ways  already  mentioned — ^he^ 
plegia,  epilepsy,  paralytic  dementia,  or  paraplegia  with  bedsores  and  cyst-i- 
— it  is  generally  caused  by  some  intercurrent  disease,  such  as  pneumot:^ 
pleurisy,  diarrhoea,  a^denia  of  the  glottis,  or,  most  frequent  of  all,  phthi:^ 
As  a  rule,  cases  of  insular  sclerosis  are  less  protracted  than  those  of  tabes-- 

Few  remedies  have  been  found  of  any  service.  The  administration^ 
strychnia  or  of  nitrate  of  silver  has  sometimes  appeared  to  diminish  ^ 
tremor  and  the  weakness  of  the  lower  limbs,  but  only  for  a  time.  Sc^ 
physicians  have  seen  transitory  benefit  follow  the  cold  water  treatm^= 
galvanism,  or  the  subcutaneous  injection  of  arsenic.  Many  of  the  dr^ 
priven  probably  do  harm.  The  only  rational  treatment  is  to  alleviate  i^m. 
vidual  symptoms,  and  to  make  the  patient  as  comfortable  as  he  cai^ 
made — particularly  to  keep  him  warm.  The  few  cases  like  that  mentic^^ 
above  which  ultimately  recover,  if  the  diagnosis  is  admitted  to  be  cor 
do  not  seem  to  have  been  decided  by  any  special  line  of  treatment. 

*  See  Dr  Bristowe'a  caae&\ii\v\«co\\«<^\A^^«^'^T%Qia^vMMMi%^\.VA 
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Before  passing  on  to  our  next  subject.  Diseases  of  the  Brain,  it  may  be 
d  interest  to  give  the  reader  some  notion  of  the  relative  frequency  of  the 
Diseases  of  the  Spinal  Cord  which  we  have  been  describing,  as  seen  in  the 
^vards  of  a  large  London  hospital.  For  the  first  set  of  statistics  the  writer 
is  indebted  to  his  former  house-physicians — Dr  Halstead,  now  of  Ramsgate, 
Bad  Dr  E.  W.  Goodall— for  1880—1889,  and  to  these  he  has  added  the  statis- 
tics of  the  hospital  registrar  for  the  following  nine  years  (1890 — 1898). 

Among  301  consecutive  cases  of  diseases  of  the  spinal  cord  there  were 
167  of  paraplegia — 105  men  to  62  women. 

These  might  be  classified  as  follows,  on  the  plan  adopted  in  the  chapter 
with  that  heading. 

(a)  Paraplegia  due  to  intrinsic  causes :  78  cases,  25  with  symptoms  of 
acute  myelitis  (probably  in  two  or  three  cases  heemorrhage  into  the 
meainges  or  cord),  and  the  remainder  chronic  cases  with  more  or  less 
marked  characters  of  spastic  paraplegia, 

ip)  Paraplegia  due  to  extrinsic  causes:  from  compression  by  caries  of 
tke  spine>  22  cases ;  from  cancer  of  the  spine,  3.  Paraplegia  due  to  tumours 
of  the  cord  or  meninges :  4  cases — tubercle  of  the  cord,  glioma  of  brain 
and  cord,  and  two  meningeal  tumours. 

{c)  Eighteen  cases  of  paraplegia  were  diagnosed  as  due  to  syphilis: 
12  were  alcoholie,  probably  not  all  of  them  due  to  peripheral  neuritis,  and 
SO  were  classed  as  hysterical  or  functionaL  One  of  the  last,  in  a  man  under 
the  writer's  care,  was  a  case  of  diver's  paraplegia. 

There  were  no  instances  recorded  as  Landry's  paralysis,  nor  as  hemi- 
paraplegia.  Cases  of  lead  palsy  and  of  alcoholic  paralysis  were  numerous, 
but  were  not  classified  among  other  forms  of  paraplegia  ;  and  many  of  them 
were  treated  as  out-patients. 

There  were  39  cases  of  atrophic  paralysis,  25  male  and  14  female.  Of 
these,  3  were  due  to  chronic  cervical  meningitis,  and  were  thus  patho- 
logically distinct  from  the  rest;  only  15  were  cases  of  infantile  paralysis, 
but  many  more  were  treated  in  the  out-patient  room  ;  there  were  2  of  spinal 
ttrtrophic  paralysis  in  adults,  11  of  progressive  muscular  atrophy,  1  of  bulbar 
palsy,  and  8  of  pseudo-hypertrophic  paralysis  in  children. 

There  were  83  cases  of  tabes,  including  2  of  Friedreich's  disease,  of 
'which  75  occurred  in  men.  Lastly,  there  were  12  cases  of  Insular  sclerosis 
— 5  in  men  and  7  in  women. 

The  statistics  for  the  subsequent  years  (1890 — 1893  inclusive),  also 
-taken  from  the  ^  Clinical  Reports '  of  Guy's  Hospital,  are  as  follows : 

In  these  nine  years  there  were  208  cases  of  Paraplegia  (including  about 
30  regarded  as  functional  or  hysterical ;  20  of  Progressive  muscular  atrophy 
in  adults,  including  two  of  bulbar  palsy ;  11  of  pseudo-hypertrophic  parar 
lyris,  beside  10  others  of  primary  muscular  atrophy  without  previous 
apparent  hypertrophy.  Lastly,  there  were  127  cases  of  Tabes,  and  36  of 
Inralar  sclerosis. 
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CEREBRAL  DISORDERS  DUE  TO  LOCAL  LESIONS  OF 
THE    ARTERIES 

'ATroirXf}^!!}  o\ov  tov  trxriviiag  [*.  e.  ffuifiarog']  xai  rrJQ  aie^iivnuQ  re  Kai  yvii^ijf  cai 
KtviieiktQ  icTi  irapakveiQ.  "Uv  H  Kardpxy  Ki^aXij,  iwl  fUv  rcittri  fittoXfft  rd  Xaii  «a^rirai 
ciKtd  ik  iv*  dpiCTipo'i(n,^AuETXV8,  A.D.  70.* 

"Paralyticos  plerumque  altero  latere  capton  spectamus.  Ha^c  hemiplegia  vocator. 
Fertur^et  sane  plurimoriim  jam  medicorum  observHtiouibas  confirxnatur,  latns  adrenam  ab 
eo  in  quo  cerebri  vitium  eit,  lie  resolvi." — Qbbgoby's  Conspectus,  1832. 

Anatomical  effects  of  Obstruction  of  the  cerebral  arteries  by  embolism,  tkrmbm, 
syphilitic  endarteritis — Effects  of  Hcemorrhage — Benal  disease,  atkerma, 
miliary  aneurysms,  as  causes  of  cerebral  hcemorrhage. 
Hemiplegia — Its  characters  and  extent — The  local  lesion — Course  and  seqmk. 
Aphasia — Amnesia — Agraphia — Their  charact^s,  seat,  and  physiology. 
Apoplexy — Symptoms,  onset,  and  course — Determination  of  localiiy—lU  dia- 
gnosis from  injury,  narcotic  poison,  alcoholic  intoxication,  pyamia,  vrmk, 
epilepsy — Diagnosis  of  the  anatomical  causes  of  apoplexy. 
Treatment  of  apoplexy  and  hemiplegia — Softening  of  the  brain. 

The  Spinal  Cord  and  the  Brain  are  so  closelj  related  in  their  structure 
.  and  histology,  in  their  development,  and  in  their  functions,  that  their  patho- 
logy might  be  expected  to  be  also  closely  connected.  This,  however,  is  not 
the  case.  The  acute  softening  we  call  myelitis  has  no  counterpart  in  the 
brain,  and  the  chronic  degeneration  of  the  neuron  with  sclerosis  of  the  neu- 
roglia which  we  have  found  to  play  so  important  a  part  in  the  pathology  of 
the  cord  is  only  represented  in  that  of  the  brain  by  two  not  very  frequent 
diseases,  Insular  sclerosis  and  Paralytic  dementia.  In  both  parts  of  the 
central  nervous  system  w^e  find  paralysis  from  pressure  of  the  containing 
bony  cavity ;  but  while  in  the  case  of  the  cord  disease  causes  this  compression 
at  least  as  often  as  accident,  in  the  brain  depressed  fracture  of  the  skull 
is  more  frequent  than  osseous  disease  as  a  cause  of  cerebral  symptoms.  The 
large  size  of  the  human  cerebrum  has  led  to  an  enormous  development  of 
its  blood-vessels ;  so  that  the  cerebral  arteries  are  larger  and  more  abun- 

*  *<  Apoplexy  is  a  paralysis  of  the  whole  frame,  both  of  feeling  and  sense  and  motiOD: 
and  if  the  head  is  affected  on  the  right  side,  the  paralysis  is  on  the  left,  bnt  on  the  right 
if  the  cephalic  lesion  is  on  the  left." 

In  contrast  with  this  clear  and  accurate  statement  of  ancient  Greek  medicine  ii  tbi 
doubtful  statement  made  in  the  present  century,  that  "  it  is  said  and  is  oertsisly  coo- 
firmed  by  the  observation  of  most  physicians  "  that  paralysis  is  on  the  oppoaitsiidetotlie 
lesion  of  the  brain. 
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dantly  ramified  than  those  of  any  other  organ  except  the  lung.  Hence,  we 
shall  find  that  haemorrhage,  which  is  very  rare  in  the  cord,  is  the  most  fre- 
quent and  important  pathological  event  in  the  brain ;  and  the  same  state- 
ment is  certainly  true  of  obstruction  of  the  arteries  by  an  embolus,  and 
probably  of  the  same  obstruction  by  a  local  thrombus. 

The  frequency  of  cerebral  tumours  and  cerebral  abscess  compared  with 
the  rarity  of  a  new  growth  and  the  absence  of  secondary  abscess  in  the  cord, 
probably  depends  on  the  great  size  of  the  brain  proper,  and  even  of  the 
little  brain  and  the  basal  ganglia,  when  compared  with  the  short  and 
slender  cord. 

The  higher  functions  of  the  cerebral  hemispheres  are  often  affected,  and 
thus  various  mental  symptoms  belong  to  diseases  of  the  brain  which  are 
entirely  absent  in  those  of  the  cord. 

Lastly,  the  division  of  the  hemispheres  explains  the  fact  that  cerebral 
paralysis  is  almost  always  one-sided.  Thus  Hemiplegia  is  as  characteristic 
of  lesions  of  the  brain  as  Paraplegia  of  those  of  the  cord. 

The  upper  projection-system  of  Meynert,  the  neurons  of  the  cerebral 
cortex,  with  their  axons  passing  down  by  the  corona  radiata,  the  internal 
and  external  capsules,  the  crura  cerebri,  the  longitudinal  fibres  of  the  pons, 
the  anterior  pyramids,  and  restiform  bodies,  form  the  theatre  of  cerebral 
diseases,  as  the  lower  or  peripheral  projection-system  with  its  neurons  and 
axons  in  the  cord,  the  nerve-roots  and  posterior  ganglia,  and  the  afferent 
and  efferent  nerves  and  nerve-endings  form  the  theatre  of  the  spinal  diseases 
described  in  the  preceding  chapters. 

The  pathological,  like  the  physiological,  boundary  between  Brain  and 
Cord  is  not  the  foramen  magnmn ;  for  the  Bulb  is  but  the  medulla  spinalis 
oblongata — ^the  continuation  upwards  of  the  cord — and  is  subject  to  at 
least  one  of  the  diseases  of  the  cord,  that  already  described  as  bulbar  para- 
lysis ;  while  it  is  as  rarely  affected  by  haemorrhage,  abscess,  or  tumour  as  any 
other  part  of  the  cord.  The  Pons  may,  however,  be  the  seat  of  tiunours,  and 
not  infrequently  of  arterial  lesions,  which  cause  a  fatal  form  of  apoplexy. 
In  fact,  the  pons  is  liable  at  once  to  the  chronic  morbid  processes  of  the 
cord,  and  also  to  the  characteristic  lesions  of  the  higher  cerebral  centres. 

We  will  first  give  an  account  of  the  anatomical  effects  of  diseases  of  the 
cerebral  blood-vessels;  and  then  proceed  to  discuss  their  clinical  sym- 
ptoms. 

The  arterial  lesions  fall  into  two  groups :  those  in  which  there  is  an 
arrest  of  the  flow  of  blood  from  occlusion  of  the  vessels  by  embolism  or 
thrombosis ;  and  those  in  which  an  artery  is  ruptured  and  allows  the  blood 
to  escape. 

Obstruction  of  the  cerebral  arteries. — The  obstruction  may  arise  outside 
the  skull.  In  a  case  under  Gull,  arteritis  deformans  of  the  arch  of  the 
aorta  led  to  complete  obliteration  of  the  innominate  and  left  carotid 
arteries,  so  that  the  left  subclavian  artery  alone  was  left  to  carry  on  the 
circulation  in  the  brain ;  the  patient,  a  woman  aged  forty-one,  died  para- 
lysed and  insensible  ;  and  the  brain  was  in  a  state  of  softening.  A  woman 
a£fected  with  carotid  aneurysm  was  once  admitted  into  Guy's  Hospital,  who 
had  nearly  a  year  before  been  attacked  with  hemiplegia  and  loss  of  speech  ; 
but  after  Mr  Durham  had  ligatured  the  common  carotid  artery,  she  regained 
her  si^ech  to  some  extent.  She  died  soon  afterwards,  and  it  was  found  that 
the  aneurysmal  sac  extended  upwards  by  the  side  of  the  internal  carotid 
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artery,  and  so  preseed  upon  it  that  until  the  tension  waa  lowered  by  ligatiir« 
of  the  Te&Bel  below,  the  blood  which  reached  the  internal  carotid  from  oolb- 
teral  sources  had  been  unable  to  pasa  on  to  the  brain.  A  much  lest  rait 
event  is  for  hemiplegia  to  set  in  afUr  ligattir«  or  compression  of  the  canitiit 
artery.  In  most  of  these  cases  the  paralysis  is  the  direct  rej&ult  ol  tli# 
operation.  But  in  another  case  hemiplegia  did  not  occur  until  tliree  diii 
after  the  ligature.  The  writer  remembers  when  he  waa  a  dres&er,  ham  l^r 
Stevenson,  the  eminent  medical  jurist,  who  was  then  house  surgeon,  liga- 
tured the  common  carotid  to  stop  hfBmorrhage  from  a  wound  in  the 
jind  paralysis  of  the  opposite  side  followed  at  once.  Perhaps,  in  such 
the  communicating  arteries  which  make  up  the  circle  of  Willis  toaf 
smaller  than  usuaL 

EmholUm, — In   the  great   majority    of   cases,    however,    the   eaiwr  of 
arrested  cerebral  circidation  lies  within  the  skuU  ;   and  it  ia  generallr  in 
I  embolon — a  clot  derived  from  some  distant  source,  and  washed  into  \ht 
vessel    by   the    blood^stream.     Most    frequently    the    starting-point    of  ll* 
morbid  process  is  in  endocarditis  of  the  mitral  or  aortic  valves.      At  iS 
autopsy  made  in  1877  a  rough  friable  mass  of  calcareous  deposit  waii  exfMwil 
upon  the  surface  of  the  mitral  valve,  and  a  fragment  of  the  same  msterisl 
was  found  wedged  in  one  of  the  Sylvian  arteries.     When  there  is  steaoiii 
of  the  mitral  orifice,  without  roughness  of  its  surface,  the  clot   is  <dtiii|^ 
always  derived  from  the  dilated  left  auricle,  where  thrombi  form  t&  t^^| 
recesses  between  the  fleshy  columns  of  the  appendix.     In  rare  instAOrtS 
the  primary  lesion  is  in  the  aorta  itself;   we  have  had  at  Guy's  fio^ui 
two  such  cases:   in  one  there  was  a  patch  of  softening  thrombus  fHlic^ 
adhered  to  the  arterial  wall ;  in  tfie  other  there  was  septic  ulceration. 

In  Dr  Fagge^s  record  of  inspections  during  twenty -three  yeara*  ht 
found  forty-seven  cases  in  which  it  was  believed  that  embolism  of  on^  ^ 
the  cerebral  arteries  had  occurred ;  although  in  twenty -one  no  clot  tu 
discovered  in  any  of  the  vessels  at  the  autopsy,  there  was  dises^  <rf 
the  cardiac  valves,  and  such  changes  in  the  brain  ns  are  known  to  nwnU 
from  embolism.  All  writers  admit  that  anatomical  proof  of  plugging  of  tit 
arteries  is  wiuiting  in  some  cases,  especially  when  life  has  been  pth 
longed;  and  suppose  that  the  clot  has  in  the  meantime  undergone  ^bMrp- 
tion-  Another  possible  explanation  is  that  the  spot  at  which  the  fmbdisR 
was  impacted  may  have  been  the  carotid  artery  within  the  pet  rim*  l»onie  or 
in  the  cavernous  sinus,  or  the  vertebral  artery  where  it  winds  rt»u»<l  tlnf 
arch  of  the  atlas — parts  which  generally  escape  examinatioiu 

The  vessel  into  which  the  clot  passes  is  almost  always  one  of  the  ^v 
arteries.  In  twenty-three  cases  of  cerebral  embolism.  Dr  Facsre  i""' 
that  these  vessels  were  blocked,  against  three  in  which  the  pltif  ^'** 
in  the  vertebral  artery.  The  fact  that  embola  entering  the  cnnjtid  ah 
almost  always  cai-ried  into  the  Sylvian  branch  is  doubtless  owme  to  it* 
course  being  more  in  a  direct  line  with  the  trunk  thaa  thai  of  the  t»« 
other  branches. 

It  does  not  appear  that  there  is  any  decided  difference  in  the  Eslitlitf 
of  the  right  or  left  Sylvian  artery  to  embolistn.^ 

•  It  bai  been  stated  that  the  left  Si^lviao  Artery  it  tnach  more  often  nlu|fe»^il  ihn  it' 
right  one,  and  an  explanation  for  tUii  tuppoied  (net  bus  been  found  iti  tht  flir^.^rft)rf    ' 
the  anfclei  at  wliich  the  Innominarte  artery  &nd  the  left  csrotid  art*r 
But  tliia  statctneot  is  not  confirmed  bj  experience  at  Guy *i  Hoepita],  \ 
one  cases  of  embolism  limited  to  the  Sylvian  artery  of  one  side  there  ii«i%  ckvro  i^ 
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Cerebral  embolism  affects  adults  of  all  ages,  and  is  as  common  in  women 
as  in  men  (cf.  infra^  p.  729).  In  Dr  Fagge's  experience  of  46  autopsies, 
12  cases  occurred  between  the  ages  of  thirty-one  and  forty  years,  as  com- 
pared with  10  between  twenty-one  and  thirty,  9  between  forty-one  and  fifty, 
8  between  fifty-one  and  sixty,  6  between  eleven  and  twenty,  and  1  above  the 
age  of  sixty. 

Dr  Pitt  collected  79  later  cases  of  cerebral  embolism,  44  in  men,  35 
in  women.  The  ages  varied  between  the  youngest,  thirteen,  and  the  oldest, 
seventy-three,  arranged  in  decades  as  follows:  imder  twenty,  18;  twenty- 
one  to  thirty,  15 ;  thirty-one  to  forty,  15 ;  forty-one  to  fifty,  10 ;  fifty-one 
to  sixty,  15 ;  sixty-one  to  seventy,  6 ;  and  over  seventy,  1.  Of  the  79 
cases,  68  showed  valvular  lesions,  most  frequently  mitral  stenosis, 
then  mitral  incompetence  and  then  left  sigmoid  disease,  often  com- 
plicating that  of  the  mitral  valves.  In  four  cases  an  ante-mortem  clot  was 
discovered  in  the  left  auricle,  and  two  in  the  left  ventricle.  Two  were  the 
result  of  ulcerative  endocarditis  of  gonorrhoeal  origin. 

In  three  fourths  of  the  cases  the  obstructed  artery  was  the  middle  cere- 
bral, and  the  right  was  as  often  the  blocked  vessel  as  the  left. 

Thrombosis  of  the  cerebral  arteries — the  formation  of  clots  in  situ, 
independently  of  any  extraneous  source — ^is  far  less  frequent  than  embolism. 
It  is  generally  secondary  to  disease  of  the  arterial  wall,  either  atheroma  or 
syphilitio  endarteritis.  The  vertebral  arteries  are  more  liable  to  be 
affected  by  thrombosis  than  the  carotids.  In  one  remarkable  instance 
recorded  by  Dr  Fagge,  both  the  carotid  arteries,  the  middle  cerebrals,  the 
anterior  cerebrals,  and  the  posterior  cerebellar  arteries  were  all  obstructed 
by  adherent  clots  in  the  case  of  a  man  of  thirty-five.  Thrombosis  usually  . 
occurs  at  a  later  period  of  life  than  embolism. 

Syphilitic  disease  of  the  cerebral  arteries  is  the  most  important  ca\ise 
of  local  clotting.  A  monograph  on  the  subject  by  Heubner,  of  Leipzig, 
appeared  in  1874;  there  he  states  that  a  Danish  writer,  Steinburg, 
first  attributed  to  an  affection  of  the  blood-vessels  many  of  the  cerebral 
symptoms  of  syphilitic  infection;  and  that  Wilks  ascertained  the  change 
by  adherent  clots  in  the  case  of  a  man  of  thirty-five.  Thrombosis  usually 
occurs  at  a  later  period  of  life  than  embolism. 

Heubner  foimd  that  the  process  begins  between  the  endothelium  and  the 
fenestrated  membrane,  where  a  niunber  of  cells  accumulate,  and  encroach 
on  the  calibre  of  the  vessel.  Dr  Fagge  observed  two  cases  at  Guy's 
Hospital  in  which  what  seemed  evidently  syphilitic  ulceration  of  the  verte- 
bral artery  passed  right  through  the  walls  of  the  vessel  into  the  substance 
of  the  pons.  The  arterial  affection  is  often  associated  with  gummata  in 
the  pia  mater  at  the  base  of  the  brain.  The  new  tissue  becomes  vascular, 
and  this  perhaps  saves  it  from  undergoing  retrograde  changes ;  at  any  rate, 
it  is  constantly  found  greyish  white  and  semi-translucent,  and,  as  stated 
by  Dr  AUbutt,  does  not  show  any  tendency  to  caseate.  As  the  channel  of 
the  artery  becomes  narrowed  the  blood  is  apt  to  coagulate,  and  thus  the 
local  circulation  is  arrested.  This  process  is  known  as  endarteritis 
obliterans.     Ultimately  a  process  of  cicatrisation  may  take  place,  the  cells 

wbieh  the  left  one  wm  affected,  and  ten  in  which  the  clot  entered  the  right  artery,  a 
difference  too  ilight  to  he  noticed.  The  error  (if  error  it  he)  has  arisen  from  the  statistical 
eolleetioB  of  miscellaneons  cases  from  Journals  and  Transactions;  the  interest  attaching 
to  apbasSa  mnst  have  often  led  to  the  pnhlication  of  cases  of  emholism  on  the  left  side, 
wbila  others  were  left  unrecorded.— C.  H.  F. 
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developing  into  connective  tissue,   and  the  veMel   imdergolD«r  cooi 
into  a  fibroins  cord* 

Syphilitic  endarteritifl  affects  the  carotid  artery  and  its  bninchi 
more  frequently  than  the  vertebral  and  basilar  and  their  lirancKe*- 
times  as  often  according  to  Heubner.  In  one  of  his  cases  the  ctra 
the  base  was  interrupted  at  four  distinct  points :  the  left  vertebral  utvr 
was  obliterated,  and  so  were  also  the  basilar,  the  left  middle  cerebral,  ifid 
the  origin  of  the  rif^ht  anterior  cerebral  arteries.  Several  arteries  mij  k 
diseased  simultaneously,  but  syphilitic  endarteritis  is  not  so  wideljr 
AS  atheroma.  Moreover,  it  affects  smaller  arteries  and  tends  to 
iind  occlude  rather  than  to  dilate  and  render  them  tortuous. 

It  is  generally  at  an  advanced  stage  of  syphilis  that  the 
arteries  become  affected.  Among  the  cases  collected  by  Heubner  tht 
oldest  patient  was  fiftj'-one  years  old,  the  youngest  twenty-two ;  md  tht 
numbers  were  distributed  over  the  three  decennial  periods  between  tirm|r 
and  fifty  years  of  age.  Of  fifty  cases  collected  by  Gowers,  all  ocetirrid 
tween  the  ages  of  twenty-one  emd  forty-five,  and  there  were  three  in 
to  one  in  women.  The  Sylvian  branch  of  the  internal  carotid  mttvy  m* 
affected  in  nineteen  out  of  twenty  cases. 

Syphilitic  endarteritis  of  the  brairu  like  other  remote   effects  ol  Inw^ 
often  occurs  with  no  history  of  the  disease,  and  unaccompanied  by  ei 
nodes,  or  its  other  obvious  signs.     At  Guy^s  Hospital,  since  the  fint 
recorded  by  Wilks  in  1863.  we  have  had  numerous  well-marked  ii 
of  the  affection,  besides  others  of  a  more  doubtful  character ;   eiccfSt 
,  few  with  a  history  of  syphilis,  the  evidence  of  their  origin  was  tJic 
of  gummata  in  the  liver  or  testes,  or  of  lardaeeous  disease, 

Effects  of  obftrurtion  of  cerebral  arterirK, — The   result  which  U 
obstruction  of  a  cerebral  artery,  whether  by  emljolus  or  throtDba%  i» 
times,  as  in  the  retina,  the  kidney,  and  the  lun^^s,  venous  bypentsuJA  fP^ 
refiux  hfemorrhaire,  but  more  fre<]uently  it  is  softening, 

Th45  anati>mic4il  relations  of  the  vessel  which  happens  to  be  obitiudrf 
of  course  determine  the  locality  and  extent  of  the  morbid  change :  uii  nptn 
this,  in  turn,  depends  the  nature  of  the  symptoms.  With  regard  ts  ifc* 
Sylvian  artery,  we  shall  find  that  the  whole  clinical  asj^ect  of  a  cssb  ifiifli 
according  as  this  vessel  ia  plugged  at  its  origin,  or  a  little  further  «a  il* 
course.  It  is  therefore  important  to  be  acquainted  with  the  exact  dirtrils^ 
tion  of  the  cerebr*U  arteries,  which  was  worked  out  by  two  ind^ptn^^ 
observers,  Duret  in  P^rance,  and  Heubner  in  Germany,  and  tlieir  iwoll* 
have  since  been  amply  confirmed. 

The  small  arteries  that  alone  enter  the  tissue  of  the  bf^il  '  "*• 
separate  systems,  which  may  be  distinguished  as  that  of  th*  ^ 

that  of  the  central  eantrlia  (the  cor[)Ujs  striatxmi  and  tbaJatQUJiv  Ii>* 
systems  are  independent,  with  no  anastomoses  Vietween  them  :  th**  Mnt  tf 
which  they  meet  within  the  cerebral  substance  is  situated  abnot  an  ^ 
and  a  half  beneath  the  convolutions.  The  *'  central "  arteries  io* 
directly  from  the  trunks  forming  the  circle  of  Willis :  and  ibey  iw  "*  •^ 
arteries,"  ?.  f .  they  do  not  anastomose  among  themselves.  The  •'cortlctl' 
♦irteries  spring  from  a  network  in  the  pi  a  mater,  where  there  is  iweltj  hn 
communication  between  the  tertiary  brancbes  of  the  same  tniiik»  tti 
sometimes  between  the  branches  of  different  trunks. 

Let  us  now  apply  these  facts  to  explain  the  effects  id  obstmciioQ  d  tfc« 
Sylvian  artery  at  different  points.     That  artery,  close  to  iti  ofij^  p^ 
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off  a  number  of  small  "central"  twigs,  which  supply  the  whole  corpus 
striatum  (except  the  inner  end  of  the  caudate  nucleus),  and  also  the  an- 
terior part  of  the  thalamus.  It  then  divides  into  four  terminal  branches, 
of  which  one  is  distributed  to  the  third  frontal  convolution,  while  the 
other  three  pass  to  the  second  frontal,  the  ascending  frontal  and  ascending 
parietal,  the  other  convolutions  of  the  parietal  lobe,  and  those  of  the 
temporo-sphenoidal. 

When  the  middle  cerebral  artery  is  obliterated  beyond  the  point  at 
which  its  "  central "  offshoots  arise,  the  superficial  parts  of  the  brain  are 
the  only  ones  to  suffer.  And  since  the  subdivisions  of  the  vessel  in  the 
pia  mater  anastomose  with  those  of  the  anterior  and  posterior  arteries,  it 
is  not  certain  that  ^n  the  supposed  case  any  softening  will  result.  There 
may  be  merely  a  temporary  interference  with  the  circulation  in  the  area 
to  which  the  Sylvian  branches  are  distributed;  or  a  limited  part  in  the 
midst  of  this  area  may  be  permanently  deprived  of  its  blood-supply;  or, 
lastly,  almost  the  whole  of  the  convolutions  fed  by  the  Sylvian  artery  may 
undergo  destruction.  Thus  Charcot  has  recorded  an  instance  in  which 
an  enormous  superficial  patch  of  softening  involved  the  ascending  frontal 
and  the  ascending  parietal  convolutions,  as  well  as  those  of  the  insula, 
while  the  corpus  striatum  and  thalamus  remained  intact.  The  differences  in 
the  result  in  different  patients  depend  partly  upon  variations  in  the  extent 
to  which  the  vessels  communicate  with  one  another,  partly  upon  whether 
the  plugging  takes  place  suddenly  or  gradually.  Moreover,  a  single  one 
of  the  four  terminal  branches,  such  as  that  to  the  third  frontal  convolution^ 
may  undergo  obstruction  apart  from  the  rest. 

On  the  other  hand,  when  the  seat  of  the  lesion  is  at  the  spot  where  the 
Sylvian  artery  arises  from  the  internal  carotid,  the  "  basal  ganglia  "  suffer, 
and  here  softening  is  almost  inevitable,  because  their  arteries  have  no 
anastomoses ;   it  is  only  when  the  closure  of  the  vessel  takes  place  very 
slowly,  as  the  result  of  chronio  disease  of  its  coats,  that  collateral  channels 
sometimes  seem  to  develop  themselves,  so  that  the  blood-supply  is  main- 
tained.    When  the  main  channel  of  the  Sylvian  artery  has  been  oblite- 
rated   extensive    softening   or   haemorrhage    in   the    corpus    striatum    and 
i  thalamus  is  likely  to  occur,  while  the  convolutions  may  entirely  escape. 
The  appearances  presented  after  death  by  the  affected  parts  of  the 
brain    vary  considerably   under   different   conditions.      When   the   patient 
dies  rapidly,  the  cerebral  substance  may  look  perfectly  healthy,  as  Dr  Fagge 
I  found  to  be  the  case  in  an  autopsy  on  a  man  who  was  attacked  with  hemi- 
I^legia  twenty-six  hours  after  ligature  of  the  internal  carotid  artery,  and 
Who  lived  only  fiffy-seven  hours  afterwards.     Even  when  closure  of  an  artery 
takes  place  gradually,  the  regions  of  the  brain  that  are  deprived  of  their 
Siormal  blood-supply  often  suffer  less  than  might  be  expected.     Heubner 
^kemarks  that  in  syphilitic  affections  of  the  cerebral  arteries  the  nutrition 
pof   the  cortex  is  seldom   seriously  interfered  with,   unless  two  adjacent 
runks  out  of  the  six  that  arise  from  the  circle  of  Willis  are  completely  . 
bstructed.     In  the  case  already  referred  to,  in  which  the  circulation  at 
he  base  of  the  brain  was  interrupted  at  four  distinct  points,  there  was  no 
oftening  at  all,  although  one  Sylvian  artery  was  obliterated. 

Softening  of  the  brain, — ^This  is  a  term  formerly,  and  even  now, 
nproperly  applied  to  cases  of  dementia,  whether  following  an  apoplectic 
•aroke  or  not.  True  histological  cerebral  softening  is,  though  not  constants 
le  most  frequent  result  of  obstruction  of  an  artery. 
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In  cases  of  embolum,  softening  is,  as  a  nile»  the  only  olimaga  preNfitnt 
by  the  parts  of  the  brain  deprived  of  their  blood-suppl^f,  Occiiiopallj. 
however,  there  is  rupture  of. the  diseased  artery  above  the  blocJCt  imd  omkv 
often  retlux  hsemon-hai^e  from  the  veins,  as  occurs  in  the  lungs  and  tlifecs 
from  embolus.  Indeed,  iifter  ligature  of  the  carotid  artery,  thir  con*- 
sponding  cerebral  hemisphere  is  sometimes  found  in  a  condition  of  tn&dte 
turgescence  as  in  the  early  stage  of  an  ''  infaretus/' 

The  two  conditions  of  haemorrhage  and  softening  oxaj  be  irrcicst 
together.  Thus,  Wilks  once  saw  as  the  result  of  embolism  a31  '  -^U 
on  the  affected  side  of  the  brain — including  ttie  veins  as  far  ^  ^ 

tudinal  sinus- — diBteiided  and  tilled  Avith  coagulu,  while  the  ccirebriii 
was  pulpy  and  dark  red.  In  other  cases  of  embolism  at  Guy's  Uuspitai, 
"red  softening'^  is  described,  and  in  two  other  cases  tough  yellow  wamt» 
were  found  which  exactly  resembled  the  wedge-shaped  patches  that  art  t^ 
common  in  the  spleen  and  the  kidney. 

A  more  frequent,  probably  a  later  change  after  arterial  -  Ii» 

been  c*dled  "white  softening.'*     The  brain-substance  is  dii  ^^ 

placed  by  a  milky  liquid,  which  occupies  an  ill-deiined  cavity,  coti  -v 

loose  shreds  of  connective  tissue,  and  perhaps  roofed  in  by  tL^    ^ 
or  by  the  ependyma  of  the  lateral  ventricle.     Every  intermedial! 
of   consistence   may    be    seen    up    to   a   point    at    which    one    cau   u^nui; 
perceive   any   ditference    from    the    healthy    substance    around,    tuatil  ww 
allows  a  gentle  stream  of  water  to  play  over  the  diseased  surface^  inbrti  ii 
soon  becomes  ragged  and  assumes  a  worm-eaten  ajipearance. 

The   softened    parts    of   the   brain   may    be   white,   or    %*eUow»  ur  iwt 
Distinctions  between  these  as  separate  alfections  have   no  real  i»xi>«TiiiLt*, 
and  have  led  to  great  confusion.     "  Ued  softening  "  derives  its  cham 
J  colour  from  a  multitude  of  minute  extravasations  of  blood.     In  «   * 
I  it  is  softening  with  capillary  htemorrhage.     The  reason  for  its  I       , 
seen  in  cases  of  thrombosis  or  syphilitic  endarteritis  being  that  m  ii*c« 
cases  death  does  not  take  place  soon  enough,* 

The  differences  in  colour  in  different  cases  of  softening  cif  th*  bwift 
depend  on  the  presence  or  absence  of  hemoglobin.     The  blood  uRfi-*^*** 
disintegration  with  the  tissue-elements  among  which  it  lie«»  and  uj  ! 
microscope  it  is  easily  recognised  in  the  form  of  yellow  i 
or  of  hrcmatoidin  crystals;    what  was  first  red  btnomee   I 
yellow,  or  if  there  is  no  hsemorrhage  it  remains  white. 

In  softened  brain-substance,  as  in  degenerated  spinal  O0fd«  art  i^ 
seen  *'  compound  granule-masses,'*  or  '*  corpu^^cles  of  Glugi*/'  oft<rn  is  Uip 
numbers.  These  mulberry-like  aggregations  of  minute  ^bhuIm  nf  Ul  m 
probably  desfenerated  exudation  cells.t 

Anbury  am    from   embolism, — The  coats  of   the   obstructed    artriy  iKt** 

sionally  become  softened,  and  jrield  immc»diately  above  the  seat  «f  ob*tj«^ 

tion,   80   that   an   aneurysm    is    formed.     The   embolus    in    ibeM?   v^t^  •• 

^  derived    from    ulcerative    (bacterial)    endocarditis,     and    leads    to    •»!»*»* 

*  Wb&t  tnoist  En^lisli  p«tho1og-i8t«  eull  **  white  vof tenia fr"  is  ttM^mMl  *'vtilovifAi»' 
tug**  by  Kindfldsch.     II?   uses  tht*  terra  ** wliitc  loft  t  '       '*  "  'v' poMt>«lrt0 

Appenrance  in  tlie  central  part;!  of  tlie  briiia  in  tiiRes  (if  ;»  S^eUaiit 

have  been  nccastonied  to  describe  a«  "yellow  ^-fK-n;.,  ^  ^^^i^  of  iWflffth 

bml  snb*tance  tbat  is  often  found  in  the  ncii 

f  Husru^nln  ftdmitu  no  less  thiin  iievea  ur  — iTie  nc^lrl  "f  IV 

iienrojprl'ifti  tlie  cells  which  make  op  the  walls  of  the  cnpiiiarnf»»  tl 

<f  the  lurterieft  the  nuclei  of  the  smooth  muscular  fibres  of  the  vcs->  ^ 

cukr  IjiDph-apnces,  the  apiudle-cells  of  the  cortex,  an<f  jn-obably  ev«,b  iU  ^iBflrjn--^** 
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softening  of  the  wall  of  the  artery.  Repeated  examples  of  this  were 
observed  by  Dr  Fagge ;  in  another  Dr  Goodhart  found  an  aneurysm  on  the 
Sylvian  artery  on  each  side.  Death  was  in  most  cases  due  to  rupture  of 
the  aneurysm,  blood  being  extravasated  into  the  pia  mater,  the  corpus 
striatum,  or  the  lateral  ventricle.  Cerebral  heemorrhage  has  been  found 
in  other  cases  of  ulcerative  endocarditis  with  vegetations  on  the  mitral  or 
aortic  valves;  probably  an  aneurysm,  itself  the  result  of  embolism,  was 
present  in  these  cases  likewise,  although  it  escaped  notice  at  the  autopsy. 

Cerebral  hosmorrhage, — ^Although  effusion  of  blood  into  the  brain  may 
be  the  result  of  embolism,  of  embolic  aneurysm,  of  purpura,  or  of  external 
injury,  yet  in  the  great  majority  of  cases  it  is  due  to  primary  disease  of  the 
cerebral  arteries  and  their  consequent  rupture. 

Since  the  days  of  Morgagni  it  has  been  known  that  haemorrhage  is  far 
more  apt  to  occur  in  or  near  one  of  the  corpora  striata  than  in  any  other 
part  of  the  brain;   but  Gendrin,  Charcot,  and  other  observers  arrived  at 
a  more  exact  determination  of  its  seat,  and  accounted  for  that  being  so 
generally  the  seat  of  rupture  of  an  artery.     On  the  outer  side  of  each 
lenticular  nucleus  lies  the  external  capsule.     In  recent  brains  the  two  struc- 
tures seem  to  be  continuous ;  but  after  a  brain  has  been  hardened  in  spirit 
it  is  foimd  that  they  can  be  separated  from  one  another  with  great  ease,  and 
apparently,   although  not  really,  without  any  nervous  fibres   being  torn 
through.    Thus  the  connection  between  them  must  be  somewhat  imperfect. 
Now  the  central  branches  of  the  Sylvian  artery  (p.  720)  which  supply  the 
corpus   striatum   run  upwards   for   some   distance   outside   the   lenticulus 
before  penetrating  its  interior.      These  are  more  liable  to  laceration  than  \ 
those    of   the    hemispheres   generally,    because    they    are    less    supported.  I 
Moreover   they  are  much  larger  than  the  nutrient  arteries  of  the  cortex, 
f    they  have  no  anastomosis  with  one  another,  and  they  arise  directly  from 
a  large  trunk,  almost  in  a  straight  line  from  the  heart.     Indeed,  as  Watson 
\    long  ago  noticed,  when  injections  are  forced  into  the  cerebral  arteries  of 
t   the  dead  body  it  is  in  the  corpora  striata  that  the  vessels  are  most  apt  to 
r   give  way,  and  the  wave  to  be  extravasated.     Charcot  called  one  large  len- 
I    ticulo-striate  branch  **  the  artery  of  cerebral  haemorrhage."* 

The  blood  begins  by  making  for  itself  a  space  between  the  lenti- 
culus and  the  external  capsule.  At  first  it  forms  a  thin  layer,  but  as 
it  increases  in  quantity  it  gradually  becomes  a  rounded  mass.  It  now 
flattens  out  the  island  of  Reil  and  the  claustrum,  which  lie  below  and  to 
its  outer  side  ;  it  pushes  inwards  the  corpus  striatimi,  and  also  the  thala- 
mus if  it  reaches  far  enough  backwards.  When  it  accumulates  slowly  it 
may  press  upon  the  parts  aroimd,  so  as  to  form  a  smooth-walled  cavity. 
But  more  frequently  it  tears  up  the  white  matter  of  the  hemisphere  and 
lenticulus.  In  some  rare  cases  it  reaches  the  superficial  convolutions  ;  more 
,  often  it  ruptures  into  the  lateral  ventricle.  Coagulation  quickly  occiu*s, 
mnd  at  an  autopsy  we  may  find  a  mass  of  clot  weighing  four  ounces  or 
■  more,  beside  a  red  liquid,  consisting  of  blood  mixed  with  cerebro-spinal 
fluid  in  the  lateral  ventricles.  Sometimes  a  clot  occupies  one  ventricle, 
rhile    the    contents    of   the    other    are    only   bloodstained,    with    perhaps 

•  It  18  true  that  the  rapture  of  any  artery  in  the  brain  is  always  preceded  by  the 
ecurrenoe  of  morbid  changes  in  its  walls ;  but  while  this  diseased  state  is  common  to  most 
if  the  cerebral  vessels,  the  special  liability  to  ru))ture  of  those  in  the  external  capsule  may 
m  explained  by  the  considerations  just  offered.— C.  H.  F. 
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a   little   clot  in   the  cornua.     Sir   Wm.    Broadbent  has   noticed   that  Uir 
middle  ventricular  cornu  close   to  the   seat  of  the   hsDiDorrhage  is  eon- 
monly  empty,  having  been  compressed  by  the  extrava«at«d  blood 
rupture  into  the  cavity  of  the  ventricle  took  place.     Not  infreqaentl; 
third  ventricle,  the  aqueduct,  and  the  fourth  ventricle  aro  all  filled 
moulded  coagula  exactly  fitting  their  cavities :  of  this  curious  conditiofi  l*^ 
have  a  drawing  and  preparation  made  by  Mr  Hilton  in  a  case  of  traumitiv 
cerebral  haemorrhage   (  Cat.   Mus.   Guy's   Hosp/).     The   blood   occftgionaiH 
escapes  along  the  subarachnoid  spnce  so  as  to  reach  the  eiterior  of  the  buR> 
and  pons,  and  the  parts  at  the  base  us  far  as  the  opposite  Sylvian  ti»uft 
The  tassLire   on  the  side  of  the   ha&morrhage  is   too  closely  com[ireaied  to 
receive  any  of  the  blood ;    indeed,  the  convolutions  of  the  vertex  (»f  thai 
hemisphere  are  often  greatly  flattened,  so  that  as  soon  as  the  skuli<a]iil 
taken  off  it  is  plain  which  side  is  affected. 

Seat  of  h€em^rrhaye,—Of  95  consec^itive  fatal  cases  of  eer«bfit  bsow 
rhage  al>served  by  Dr  Fagge — 

In  70  the  seat  of  the  lesion  was  in  or  near  the  ba&al  ganglia.  In  oilt 
i  of  these  cases  is  it  stated  that  the  blood  waa  confined  to  the  sufaitwiee 
of  the  hemisphere,  not  having  found  its  way  either  to  the  surface  or  inio 
the  lateral  ventricles.  In  57  it  is  expressly  recorded  that  laceration  into 
the  lateral  ventricle  had  taken  place ;  and  in  22  of  these  the  fourth  f^J- 
tricle  also  contained  either  a  clot  or  bloodstained  fluid.  In  0  caisoi  tJi» 
superficial  convolutions  were  reached.  In  6  instances  the  part  into  ibidi 
the  blood  was  eflfused  was  behind  the  thalamus,  somewhat  beyond  tbt 
limits  of  the  region  which  is  the  usual  seat  of  cerebral  hi^aioiTluige.  Twicf 
the  caudate  nucleus  was  alone  affected.  Next  to  the  external  capsuk  io 
liability  to  haemorrhage  comes  the  internal  capsule  and  the  arei  n^tifd 
by  the  thalarao-striate  (or  opto-striate)  artery,  and  next  the  grtr  f^ 
stance  of  the  corpus  striatum  and  the  claustrum.  The  right  side  of  tb; 
brain  was  attacked  in  36  of  the  70  cases,  the  left  side  in  34. 

In  12  of  the  remaining  25  cases  the  seat  of  the  haemorrhage  wai  io  tb^ 
pum :  in  1  it  was  in  the  right  half  of  the  cerehtUum,  Amoog^  tk 
cases  of  "  apoplexy  of  the  pons  "  there  were  5  in  whicJi  the  blood  lii^ 
escaped  into  the  fourth  ventricle ;  and  2  in  which  it  had  oo»ed  ««l 
through  the  convex  surface  of  the  pons,  so  as  to  reach  the  base  of  tb 
brain.  In  no  less  than  8  of  the  cases  in  which  there  was  luenmrrim^  ii 
the  neighbourhood  of  the  corpus  striatum,  blood  was  also  effused  fcnto  ^ 
pons ;  in  one  instance  three  independent  haemorrhages  were  found  to  ^ 
part. 

Lastly,  there  were  12  cases  in  which  the  extravasation  w««  into  tbe 
membranes  on  the  surface  of  the  brain.  "  Meningeal  ofKjplexy  "*  \m  oJlift 
described  as  a  distinct  affection  ;  and  this  is  justified  by  the  fiact  tltfi  >t 
is  sonietiuie«  connected  with  septiesemia,  puqinira,  anemia,  or  fvi^ 
monia,  and  is  sometimes  caused  by  blows  or  falls  on  the  he^d.  or  by  i^ 
increased  venous  pressure  in  the  infant  s  skull  caused  by  proloogfd  lilbior 
But  in  the  twelve  cases  here  cited  it  was  associated  with  rxaetiT  tiitf  ^lamf 
changes  in  the  heart  and  kidneys  which  we  shall  see  to  be  caomtonly  %9wA 
with  ordinarA*  cerebral  hiemorrhage.  and  there  is  every  re««oa  to  btfilft 
that  the  difference  in  seat  was  accidentaL  The  quantity  of  blood  ««^ 
often  large  :  tlie  nerves  n{  the  bni»e  of  tlie  brain  were*  baried  la  a  tlW 
clot,  and  the  extravasation  extended  along  the  Sylvian  flmirei  and  in  tfcr 
meshes  of  the  pia  mater  over  the  surface  of  the  heiuisphereo^  mod  ilio  ^ 
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some  instances  along  the  subarachnoid  space  to  the  spine,  and  into  the 
fourth  ventricle. 

Among  912  cases  ot  non-traumatic  intra-cranial  h»morrhage,  collected  j 
from  various  sources,  the  writer  found  that  nearly  65  per  cent,  were  in 
the  cerebrum,  and  more  than  five  sixths  of  these  in  the  corpus  striatum, 
thalamus,  or  adjacent  parts ;  that  more  than  20  per  cent,  were  meningealy  ; 
nearly  10  per  cent,  in  the  pons,  and  about  5  per  cent,  in  the  cerebellum — 
a  proportion  not  widely  different  from  that  observed  in  the  above  ninety- 
five  cases  collected  for  the  first  edition  of  this  book. 

Histological  effects  of  hasmorrhc^e. — ^When  life  has  been  prolonged  for 
a  few  days  after  the  occurrence  of  cerebral  haemorrhage  alterations  are  ob- 
served in  the  tissue  round  the  clot.  At  first  it  is  reddened,  or  visibly 
ecchymosed;  then  it  becomes  oedematous  and  of  a  yellow  colour,  exactly 
as  occurs  around  a  tumour  of  the  brain,  and  finally  passes  into  a  state  of  i 
softening.     Suppuration  appears  never  to  take  place  round  a  clot. 

The  later  results  oFcerebral  hceniorrhage  when  the'  patient  survives  the  ' 
attack  for  months  or  years  are  not  less  remarkable.     Sometimes  all  that 
is  left  is  a  soft  tawny  discoloured  spot,  containing  abundant  granule-masses 
and  crystals  of  haematoidin,  or  a  tough,  flat,  fibrous  mass — a  hsemorrhagic 
cicatrix.     Sometimes  there  is   a  membranous   cyst,   with   shreds   of   con- 
nective tissue  and  a  dear  or  turbid  fluid  in  its  interior.     The  cavity  may 
be  the  size  of  a  walnut,  or  even  as  large  as  a  bantam's  egg.     Such  ap- 
pearances have  been  plainly  recognised  thirteen  or  fourteen  years  after  the 
apoplectic  stroke,  when  the  patient  has  died  of  some  different  disease. , 
Possibly  even  haemorrhage  into  the  ventricle  may  not  be  invariably  fatal.      . 
Etiology, — ^The   immediate  causes   of   cerebral   haemorrhage   are   un- 
doubtedly disease  of  the  arterial  coats  and  increase  of  the  blood-pressure 
in  the  cerebral  arteries. 

It  is  equally  certain  that  in  this  country  the  most  frequently  found 
condition  in  cases  of  haemorrhage  into  the  brain  is  chronic  Bright' s  disease 
t  with  hypertrophy  of  the  left  ventricle.  Among  116  cases*  which  came 
:  tmder  observation  consecutively  in  the  deadhouse  of  Guy's  Hospital  some 
^  morbid  condition  of  the  kidneys  was  found  in  eighty-six ;  while  in  only 
'  fifteen  out  of  the  whole  number  is  it  reported  that  these  organs  were 
■  healthy.  But,  strange  to  say,  Continental  pathologists  seem  not  to  have 
■:  found  the  kidneys  diseased  in  a  similar  proportion  of  cases.  Charcot  and 
\  Bouchard  say  that  interstitial  or  parenchymatous  nephritis  was  present  in 
^  only  three  among  forty-nine  cases  of  theirs  in  which  it  was  looked  for, 
^'  there  being,  however,  thirteen  other  cases  in  which  the  kidneys  were 
•  **  simply  atrophied."  Nothnagel,  in  '  Ziemssen's  Cyclopaedia,'  appears  to 
be  equally  ignorant  of  the  close  connection  between  rellal  affections  and 
cerebral  haemorrhage,  for  he  quotes,  almost  without  comment,  the  state- 
ment *of  Frerichs  that  among  241  cases  of  Bright's  disease  there  were  only 
■ix  in  which  effusion  of  blood  into  the  brain  occurred.  This,  indeed,  is 
not  so  incompatible  with  the  English  observations  as  might  at  first  sight 
appear.  For  the  small  red  kidney  described  by  Bright  is  far  more  common 
in  England  than  on  the  Continent,  and  none  of  our  cases  have  been  examples 
I  of  tubular  (epithelial  or  parenchymatous)  nephritis ;  and  comparatively  few 
■'  of  them  seem  to  have  presented  mixed  epithelial  and  interstitial  changes. 

J  *  All  those  instances  were  excluded  in  which  there  was  reason  to  helieve  that  embolism 
fi  WM  the  starting-point  of  the  lesion,  and  also  a  few  cases  of  meningeal  hsemorrhage  which 
J  eeeomiNUiied  parpnra,  or  were  doe  to  an  injury. 
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In  the  great  majority  the  renal  affection  has  been  of  the  "granular''  oi 
cirrhotic  kind,  the  cortex  having  shrivelled  up  into  a  mere  relic.  In  a 
few  instances  one  kidney  had  undergone  destruction  from  a  stone  in  ita 
pelvis,  or  the  two  organs  were  each  converted  into  a  congeries  of  cyiti. 
It  is  possible  that  in  these  cases  the  occurrence  of  cerebral  haemorrhage  vis 
merely  an  accidental  coincidence. 

All  trustworthy  observers  are  agreed  that  morbid  changes  in  the  arte- 
rial walls  precede  their  rupture ;  but  when  the  cerebral  arteries  are  alretdr 
diseased,  there  can  be  no  doubt  that  the  hypertrophied  left  ventricle 
and  high  tension  of  chronic  Bright's  disease  make  the  haemorrhage  more 
likely,  just  as  we  shall  see  that  it  not  infrequently  follows  a  sudden  isd 
temporary  increase  of  blood-pressure. 

Sometimes  the  arteries  which  arise  from  the  circle  of  Willis  are  foand 
to  be  extremely  atheromatous y  or  their  walls  are  extensively  calcified. 

In  the  case  of  a  man  aged  forty,  who  died  in  Guy's  Hospital  in  1869, 
and  who  had  a  hypertrophied  heart  and  granular  kidneys,  there  was  a  fmall 
aneurysm  on  the  left  middle  cerebral  artery  which  had  given  wav  and 
poured  blood  into  the  Sylvian  fissure,  while  there  was  also  a  large  dot 
outside  the  corpus  striatum,  with  laceration  into  the  lateral  ventricle, 
apparently  of  independent  origin. 

In  1866  Bouchard  discovered,  in  a  case  of  cerebral  haemorrhage  taken 
from  the  wards  of  M.  Charcot,  two  small  aneurysms  upon  one  of  the  vewelg; 
and  afterwards  published  seventy-seven  cases  of  what  he  termed  miliary    I 
aneurysms.     These  are  minute  globular  or  fusiform  swellings,  from  one  fifth     1 
of  a  millimetre  to  one  millimetre  (-j^ir  to  ^V  ^^  ^^  inch)  in  diameter,  w  a*    ! 
to  be  plainly  visible  to  the  naked  eye.     They  are  sometimes  very  soft,     ] 
sometimes  firm  and  elastic,  sometimes  hard  like  grains  of  sand.    In  colour     { 
they  are  purple,  or  reddish  brown,  or  greyish,  according  to  the  thickness  of     | 
their  walls  and  the  state  of  their  contents,  which  may  be  either  fluid  or 
more    or  less   decolourised   clot.      Sometimes   only   two   or   three  can  be 
discovered  in  the  whole  of  the  brain  after  careful  search ;   sometimes  as 
many  as  a  hundred  have  been  counted.     They  are  most  conspicuous  upon 
the  surface  of  the  convolutions,  and  their  favourite  seat  is  the  deep  layer 
of  the  grey  matter.* 

Sir  William  Gull  long  ago  taught  that  it  was  chiefly  in  young  subjects 
that  intra-cranial  aneurysm  should  be  suspected  as  a  cause  of  cerebral 
hflemorrhage  :  and  Dr  Church,  in  tabulating  a  series  of  cases  of  this  kind, 
confined  his  attention  to  individuals  under  twenty  years  of  age.  But  of 
nine  cases  observed  by  Dr  Fagge,  while  seven  were  between  fourteen  and 
twenty-six,  one  patient  was  thirty-four,  and  another  fifty  years  old.  We 
have  already  seen-  that  cerebral  embolism  is  also  not  so  strictly  limited 
to  an  early  period  of  life  as  has  been  supposed. 

Miliary  aneurysms  are  not  found  with  especial  frequency  in  that  region 
of  the  brain  which  we  have  seen  to  be  so  generally  the  seat  of  effusions  of 

*  As  Charcot  and  Bouchard  admit,  when  an  extensive  effasion  of  blood  into  the  brain 
hns  occurred,  it  is  difficult  to  find  the  miliary  aneuryim  the  rupture  of  which  ledtotbe 
hsemorrhage.  The  best  way  is  to  place  the  affected  hemisphere  in  a  basin,  and  to  cbang* 
the  water  frequently  by  tilting,  without  shaking  it.  After  a  time  the  clots  becone 
loosened  and  float  away,  leaving  a  number  of  little  bloody  maasei  connected  by  ratenlir 
filaments  with  the  brain  tissue  beneath.  Most  of  these,  when  magnified,  ahoir  oaly  tbt 
open  ends  of  vessels,  torn  across  secondarily  by  the  extravasated  blood,  and  corered  iritli 
little  caps  of  fibrin  that  require  to  be  carefully  distingmihed  from  actual  aaenrymi;  btt 
at  length  some  are  found  which  contain  spherical  ampall»,  conttnuoua  with  amall  arteritft 
and  split  on  one  side. — C.  H.  ¥. 
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Uood.  Liouville  demon8trat€d  a  similar  affection  in  the  arteries  of  other 
parts,  and  found  miliary  aneurysms  beneath  the  mucous  membrane  of  the 
CMophagus  and  upon  the  surface  of  the  heart.  Indeed,  the  leaion  is  but  one 
of  the  effects  of  a  wide-spread  arterial  change — a  chronic  ''  sclerous  periar- 
teritis,''— consisting  in  thickening  of  the  arterial  sheath  and  of  the  adven- 
iitia,  with  overgrowth  of  nuclei,  while  the  muscular  coat  undergoes  atrophy.* 

Apart  from  the  formation  of  aneurysms,  large  or  small,  there  is  no 
liioubt  that  this  diffused  change  in  the  arteries  of  the  brain  increases  the 
tiflk  of  hfemorrhage.  In  twenty  autopsies  on  cases  of  localised  softening 
Dr  Fagge  found  in  a  large  majority  granular  kidneys  and  hypertrophied 
fceart;  while  there  was  not  a  single  instance  in  which  the  kidneys  were 
Iwalthy.  In  the  ages  of  the  patients,  and  the  fact  that  most  of  them  were 
^males,  these  caaes  correspond  exactly  with  those  of  cerebral  haemorrhage ; 
ted  probably  it  was  a  mere  accident  that  death  occurred  before  any  of  the 
iloftened  arteries  gave  way. 

I  Sex  and  age. — Cerebral  haemorrhage  does  not  occur  with  equal  fre- 
i|iiency  in  the  two  sexes  or  at  different  periods  of  life.  Men  are  much 
inore  liable  to  it  than  women.  Of  113  consecutive  fatal  cases  at  Guy's 
^OBpital,  82  occurred  in  men,  and  only  31  in  women. 

Among  110  of  these  cases,  in  the  reports  of  which  the  ages  of  the 
tients  are  stated,  there  were  6  between  twenty-one  and  thirty,  18  between 
irty-one  and  forty,  37  between  forty-one  and  fifty,  29  between  fifty- 
ne  and  sixty,  17  between  sixty-one  and  seventy,  and  3  above  the  age 
seventy.  These  figures  do  not  quite  correspond  with  the  statements  of 
iiost  writers,  who  make  the  frequency  of  apoplexy  increase  up  to  the  age 
iaf  seventy  or  even  eighty  years,  not  only  relatively  to  the  numbers  of  per- 
ikms  living  at  different  ages,  but  also  absolutely.  It  may  be  that  men  at 
1^  middle  period  of  life  are  more  likely  than  those  who  are  older  to  be 
Ibrought  to  the  hospital  when  attacked  with  apoplexy,  because  their  rela- 
•ives  are  not  so  apt  to  suppose  that  the  case  is  hopeless. 

^  Gintrac's  658  cases  (excluding  meningeal  apoplexy),  as  quoted  by  Bastian,  g^ve  for 
|b0  corresponding  ages :  under  20,  6  per  cent. ;  21—30,  7  per  cent. ;  31 — 40, 11  per  cent. ; 
1(1 — 50,  15  per  cent.;  51— GO,  20  per  cent.;  61—70,  23  per  cent.;  and  above  70, 19  per 
imit.  Hippocrates  ('Aphor.,'  lib.  vi,  §  57)  says  that  men  are  most  liable  to  apc^lezy 
Isttveen  the  ages  of  forty  and  sixty. 

'  Gout  is  only  indirectly  a  cause  of  cerebral  haemorrhage,  by  setting  up 
kranular  disease  of  the  kidneys.  There  is  an  old  belief  that  apoplexy  is 
particularly  common  in  men  with  short  thick  necks  and  florid  faces,  but 
niis  is  very  doubtful.f 

*■  Cerebral  haemorrhage  sometimes  occurs  first  while  the  patient  is 
making  some  violent  effort,  as  in  running  to  cat<?h  a  train.  It  is  be- 
lieved that  sudden  emotions,  straining  at  stool,  prolonged  laughing,  cough- 
ing, or  sneezing  are  also  capable  of  bringing  on  the  rupture  of  an  artery  in 
[Ihe  brain,  and  this  may  be  true  provided  that  the  vessel  is  in  a  diseased 
amdition.  But  one  must  not  forget  that  cerebral  haemorrhage  often  occurs 
Airing  sleep,  when  the  pressure  in  the  cerebral  vessels  is  probably  low. 
Watson  refers  to  two  cases  in  which  men  were  attacked  by  hemiplegia 

•  We  are  brought  by  these  investigations  on  sclerous  periarteritis  to  almost  the  same 
"lit  to  which  we  are  led  by  the  observations  of  Gull  and  Sutton  on  '* arterio-capillary 

<Mis."     Indeed,  it  seems  clear  that  the  French  and  the  English  pathologists  have  been 

lying  the  same  morbid  process,  and  their  general  agreement  confirms  the  accuracy  of 
iMr  conclusions.  It  is  strange,  however,  that  MM.  Charcot  and  Bouchard  failed  to 
aoUce  the  aiTection  of  the  kidneys. — C.  H.  F. 

t  QusB  (animse)  subito  rcvelluntur  e  crasso  corpore  multnm  corporeas  molis  secuin 
fvnnt :  tales  autem  mittit  apoplexia. — Erasmi  CoUoquia :  Charon, 
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while  in  the  act  of  sexual  intercourse ;  and  a  most  severe  case  of  afjoplejj 
followed  by  hemiplegia  occurred  under  these  circumstances  in  a  man  fiftj 
years  of  age,  a  patient  of  the  writer,  who  remained  hemiplegic  for  more 
than  two  years,  and  then  died  of  a  second  attack. 

The  symptoms  of  obstruction  and  of  rupture  of  the  cerebral  arteriw 
differ  in  some  points;  but  the  three  most  important  —  hemiplegia, 
Aphasia,  and  Apoplexy — are  common  to  both,  and  will  now  be  separately 
considered.     They  are  each  of  great  pathological  and  clinical  interest. 

I  HsBCPLBOiA. — The  division  of  the  encephalon  into  two  separate  hemi. 
spheres,  each  with  its  own  system  of  blood-vessels,  makes  unilateral  lesions 
frequent,  in  striking  contrast  to  the  extreme  rarity  of  hemiparaplegia. 

Motor  symptoms, — ^The  limbs  which  are  affected  are  always  those  on 
the  side  opposite  to  the  lesion  in  the  brain.  This  depends  upon  the  fact 
that  the  motor  columns  cross  over  in  the  anterior  pyramids ;  those  which 
emerge  from  imder  the  right  half  of  the  pons  Varolii  passing  down  into 
the  left  half  of  the  spinal  cord,  and  vice  versd.  Thus  any  unilateral  affw- 
tion  of  the  nervous  centres  situated  above  the  decussation  of  the  pyramid*, 
if  it  causes  paralysis  at  all,  affects  the  opposite  side.''*' 

It  is  remarkable  that  this  fact  was  well  known  to  the  Greek  phpiciani, 
who  correctly  explained  it  as  due  to  the  nerves  crossing  like  the  letter!; 
but  it  was  forgott-en  or  doubted  as  late  as  the  present  century.  Compare 
the  quotations  which  are  printed  at  the  head  of  this  chapter  from  AretcoB 
in  the  first  century,  and  from  Dr  James  Gregory,  professor  of  medicine 
at  Edinburgh,  in  the  nineteenth. 

Although  hemiplegia  means  a  stroke  paralysing  half  the  ^odr,  the 
extent  to  which  it  affects  the  muscles  varies  greatly.  As  a  rule,  in  what 
may  be  called  "  oommon  cerebral  hemiplegia " — ^the  hemipligie  ctrihrak 
vulgaire  of  Charcot — the  paralysis  affects  the  opposite  arm  and  leg.  the 
lower  part  of  the  face  and  the  tongue.  In  the  most  severe  forms  the 
muscles  of  the  whole  of  the  face  are  paralysed,  and  even  those  of  the  trunk 
are  obviously  weakened ;  in  slighter  attacks  the  tongue  and  face  almost  en- 
tirely escape,  and  in  some  the  leg  also  is  so  little  affected  that  the  case 
might  be  mistaken  for  one  of  brachial  monoplegia.  Moreover  the  hand 
is  always  more  affected  than  the  arm,  and  the  arm  than  the  shoulder,  the 

^  foot  than  the  hand,  and  the  leg  than  the  thigh.  The  ocular  and  laryngeal 
muscles,  those  of  mastication,  and  the  diaphragm,  always  escape.  In  the 
facial  muscles,  commonly  all  that  is  noticeable  is  a  little  loss  of  expression 

*  There  are  some  canes  on  record  which  seem  to  be  exceptions  to  this  rule,  and  tbeie 
were  once  brought  forward  by  Brown-S^uard  to  establish  the  possibility  of  hemiplepi 
on  the  same  side  as  the  lesion  on  which  it  depends.  But  the  number  of  cases  of  this 
kind  is  altogether  insignificant  in  comparison  with  that  of  cases  on  which  the  nileof  deoii- 
nation  is  based.  In  some  of  the  supposed  exceptions  it  is  most  likely  that  the  reportm 
have  written  "right"  for  "left,"  or  "left"  for  "right "—in  case-taking  in  euy erwr. 
Our  records  at  Guy's  Hospital  contain  two  cases  in  which  it  is  stated  that  the  disctse  vu 
on  the  same  side  as  the  paralysis;  and  one  of  these  is  in  the  handwriting  of  Dr  Wilb,wlM 
leaves  the  statement  entirely  without  comment.  There  can  be  no  donbt  that  it  wu  a  ihp 
of  the  pen.  In  other  cases  probably  there  really  were  two  lesions:  one,  the  more  oos* 
spicuous,  on  the  same  side  as  the  hemiplegia;  the  other  on  the  oppodte  tide— perhtpia 
minute  spot  of  softening— which  really  caused  the  imralysis,  but  was  overlooked.— C.  H.F. 

Another  explanation,  viz.  that  in  some  persons  there  is  no  crossing  of  the  aoterior 
pyramids,  is  unsatisfactory :  first,  because  there  is  no  evidenee  that  the  eroning  is  sbicit 
in  the  cases  in  question ;  and  secondly,  because  in  man  and  aaimalt  the  erosiiiig  ii  ^ 
variable  completeness,  and  w^en  d%f^d«n\>  \%  v^\»\A^  tniiiSA  ^i^  foe  Iiy  erottiBg  lower  dovi. 


HKMIPLEGIA  729 

about  the  mouth,  which  may  appear  to  be  drawn  over  to  the  opposite  side ; 
and  not  infrequently  the  face  escapes  entirely. 

Henry  W —  was  admitted  into  Guy's  Hospital  on  February  20th,  1860, 
under  the  care  of  Dr  Gull,  for  right  hemiplegia,  which  was  almost  complete. 
The  state  of  his  face  was  very  interesting.  When  told  to  shut  his  eyes  he 
could  close  them  both.  But  whereas  he  could  wink  with  the  left  eye  alone, 
he  could  not  do  it  with  the  right  alone ;  and  when  he  was  asked  to  com- 
press the  eyelids  firmly  the  left  orbicularis  palpebrarum  alone  obeyed  the 
will,  the  right  one  merely  bringing  the  upper  and  lower  lids  into  contact, 
without  any  wrinkling  of  the  skin.  This,  and  the  further  observations 
which  Dr  Fagge  made  on  the  same  patient,  led  him  to  the  conclusion  that 
**  those  movements  which  are  performed  in  harmony  by  the  two  sides  of  I 
the  face  or  body  remain  unimpaired  in  hemiplegia."  In  1866,  in  an  article 
in  the  '  Medical  and  Chirurgical  Review,'  Broadbent  first  laid  down  this  law,  ' 
and  it  has  received  general  acceptance.* 

The  exemption  of  habitually  bilateral  movements  (not  always  performed 
by  corresponding  muscles  of  the  two  sides)  is  seen  in  the  case  of  the  muscles 
of  the  eyeballs  and  in  that  of  the  masticating  muscles. 

Almost  invariably,  when  recovery  takes  place,  the  patient  regains  power 
in  the  leg  earlier  than  in  the  arm ;  he  may  perhaps  be  able  to  walk  with  a 
crutch  at  a  time  when  he  can  scarcely  move  the  fingers  at  all,  and  if  any 
part  remains  permanently  paralysed  it  is  the  upper  limb.  These  facts  may 
be  explained  by  the  movements  of  the  arm  being  more  independent  tliani 
those  of  the  leg,  and  fiumish  a  further  illustration  of  Broadbent's  rule  that 
the  limb  of  which  the  movements  are  more  highly  specialised  and  less 
automatic  suffers  most  and  longest. 

The  highly  difTerentiated  movements  of  fingers  are  more  affected  than 
the  coarser  movements  of  the  shoulder.  The  tongue  and  the  lips,  however, 
are  only  partially  paralysed ;  when  protruded  from  the  mouth  the  tongue 
is  more  or  less  distinctly  turned  towards  the  side  on  which  the  limbs  are 
paralysed,  and  the  patient  often  articulates  indistinctly  and  mumbles  in  his 
speech.  A  slight  degree  of  paralysis  becomes  more  evident  if  the  patient 
pushes  his  tongue  first  to  the  right  and  then  to  the  left  side. 

The  hypoglossal  nerve  and  the  portio  dura — arising  as  they  do  above 
the  decussation  of  the  anterior  pyramids — nevertheless  resemble  the  nerves 
of  the  limbs  in  showing  impairment  of  function  on  the  side  opposite  the  i 
lesion  in  the  brain.     This  depends  on  the  fact  that  the  fibres  from  the 
roots  of  those  nerves  undergo  an  independent  decussation  in  the  pons. 

In  severe  cases  of  hemiplegia  the  loss  of  power  extends  to  muscles 
which  are  usecT  in  association  with  those  of  the  opposite  side.  Thus  the 
chest  does  not  expand  fully  on  the  paralysed  side,  at  least  when  a  deep 
breath  is  being  taken.  Dr  Walshe  determined  this  by  actual  measurement 
('Lancet,'  1849).  Broadbent  himself  pointed  out  that  when  a  hemiplegic 
patient  is  made  to  raise  himself  from  the  recumbent  posture  by  his  abdo- 
minal muscles  alone,  the  rectus  on  the  paralysed  side  can  be  felt  to  act 
somewhat  less  powerfully  and  a  little  later  than  on  the  healthy  side.  So, 
also,  if  he  is  told  to  close  the  jaws  firmly,  the  masseter  and  temporal 
muscles  do  not  contract  quite  simultaneously  or  with  equal  force  on  the 
two  sides. 

*  In  1860  or  1861  I  read  before  the  Physical  Society  of  Guy*s  Hospital  a  pai)er  in 
which  I  d<nreloped  the  fame  theory ;  of  course,  as  I  did  not  print  it,  the  priority  rests  with 
Dr  Broauheut.— C.  H.  F. 
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It  is  remarkable  that  >vLeu  there  ia  profound  imraljsis  o(  the  liM  or 

,  arm,    luovepeiits   \YhiL'h    the   patient    is    quite   unable    to   exec'Ute   \ry  hi» 

^  own  will  niaj  still  be  called   forth   by   emotional  or  involuntiwy  stimah. 

f  Thus  a  heiuiplegic  may  raise  his  shoulders  in  yawning,  or  eontnicx  hi» 

zygumatic  muscles  in  laughter,  when  he  cannot  perform  the  same  m^nt- 

nients   by    a   voluntary    effort.     We    may    associate    theae    fucta   with  th/t 

curious  observation  that  when  a  man  is  speechless  from  a^jopleiy  an  oatli 

may  be  forced  from  him  by  some  sudden  emotion.     The  escape  of  tJir 

muscles  of  respiration,  of  the  lai^Tix,  and  of  organic  lifd  in  hemiplagix 

^>oints  to  the  same  rule,  for  which  there  seems  to  be  no  anatomical  exphuu- 

tion  :  nor  do  we  see  such  limitation  of  peripheral  paralysis  (say  of  the  portio 

dura)  or  of  paraple^a,  so  that  we  must  refer  the  fact«  above  stated  of 

the  limitation  of  cerebral  paralysis  to  a  physiological  or  erolutiooaiT  St- 

ferentiation  of  function. 

As  HughlinfTs  Jackson  many  years  ago  pointed  out,  patienta  who  tr* 
iiphasio  from  a  lesion  situated  above  the  corpus  striatum  oti  one  aide  irr 
sometimes  quite  unable  to  protrude  tl»e  tongue  from  between  the  tm^^. 
We  have  several  times  observed  this  at  Guy's  Hospital,  moat  clearly  io  * 
patient  under  the  writer's  care  in  Philip  Ward,  in  January.  1890.     It  i««u* 
to    be    an    instance   of   bilateral    paralysis   from    a    unilateral    leMioa;   but 
we  may  perhaps  attribute  it  to  an  inhibitory  influence  transui 
.wards  upon  the  associated  nuclei  of  the  ninth  nerves  in  the  p 
I  than   believe  that  both   sides  are   *'  represented ''   iu  each   cerebral  hftn» 
sphere*     This  is  the  hypothesis  suggested  by  Jackson  to  account  for  ^ 
supposed  occurrence  of  paralysis  of  all  the  limbs  as  the  reault  of  an  iii!e< 
tinn  of  one  hemisphere. 

As  an  exception  to  the  rule  above  stated,  that  the  oculo-motor  nert^ 
do  not  share  in  hemiplegia,  we  sometimes  see  that  the  eyes,  instead  of  i 
directed  straight  for\vard,  are  turned  to  one  side,  and  this  side  is  i' 
*»[ipoRite  to  that  of  the   paralysis,   so  that,   for  the   purpose  of  artiii 
ijii?mory,  one  may  say  that  t&e  patient  **  is  looking  towards  the  litsiuD  ^t 
his  brain/'     This  conjugtUe  dtviatktn  of  the  eyes  is  by  some  writer  tt- 
giirded  as  due  to  a  paresi8  of  certain  ocular  muscles^ — the  extern;  " 
the  side  of  the  paralysed  arm  and  leg.  the  internal  rectus  on  the 
tethers  have  supposed  it  to  depend  upon  spasm  of  the  antagonist  muw;^*'* 
and  thus  to  be  analogous  to  the  state  of  **  early  rigidity"  which  will  pn 
sently  be  described.     But  the  whole  face  and  head  may  also  be  drnwu  owr 
away  from  the  hennplegic  limbs,  and  in  such  cases  Pn^vost  found  tbat  th« 
stemo-mastoid  and  the  trai»eziu8  nmscles  are  not  necessarily  iu  a  stat*  t' 
contraction.     Moreover,  Jackson  ha«  pointed  out  that  when  ''  early  ri^tiity 
comes  on   in  the   arm  and  the   leg,   the  **  conjugate   deviation  "  lM?eoui«» 
reversed,  the  eyes  being  now  directed  towards  the  side  of  the  poralvii*;  '* 
case  in  point  was  noted  by  Dr  Fagge  in   1867  in  a  patient  of  Dr  R*^* 
Thus  it  seems  clear  that  this  remarkable  symptom  is  not  of  n  apaim^v 
nature,  and  Vulpian  and  Provost  are  probably  right  in  sui        '        '  * 
refiresents,  in  a  rudimentary  form,  the  rotatory  movement 
mnnetje)  which  results  in  animals  from  unilateral  injuries.      I 
under  the  care  of  Charcot  for  left  hemiplegia  with  coujugjt 
the  eyes  was  several  times  found  lying  across  her  bed  with  her  head  to  tke 
right  and  her  feet  to  the  left.     Prcvost  showed  tliat  conjugate  dt?rtatkm  9^ 
the  eyes  is  not  limited  to  affections  of  any  one  region  of  the  brain: 
fifty-eight  cases  which  he  collected  there  were  four  of  meningeal 
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rhage,  and  four  others  in  which  the  cortex  was  alone  affected.  It  is  gene- 
rally transitory,  lasting  only  a  few  hours  or  a  day  or  two ;  but  sometimes  it 
persists  for  weeks  or  months. 

We  have  seen  that  in  common  cerebral  hemiplegia  there  is  no  complete 
paralysis  of  any  of  the  cranial  nerves,  but  in  a  less  common  group  of  cases 
palsy  of  the  third  or  of  the  seventh  nerve  is  associated  with  hemiplegia, 
and  then  the  seat  of  the  disease  oan  be  determined  with  more  than  usual 
exactness. 

The  facial  nerve  (partio  dura  of  the  seventh)  may  be  affected  in  two 
different  ways.  First,  the  lesion,  if  it  is  situated  in  the  upper  part  of  one 
lateral  half  of  the  pons,  may  destroy  the  motor-facial  nucleus,  and  so  cause 
a  total  loss  of  power  in  the  face  on  the  same  side  on  which  the  arm  and  leg ' 
are  paralysed  ;  and  since  the  nucleus  of  the  sixth  nerve  is  very  close  to  that 
of  the  seventh,  paralysis  of  the  external  rectus  may  perhaps  be  present  in 
addition.  Secondly,  an  affection  of  the  lower  part  of  the  pons  on  one  side 
may  cut  the  fibres  of  the  facial  nerve  as  they  are  passing  across  the  motor 
tract,  after  they  have  decussated  on  their  way  outwards  from  their  nucleus. 
The  paralysis  of  the  face  is  then  on  the  opposite  side  to  that  of  the  limbs. 
Or,  thirdly,  it  is  not  impossible  that  an  extensive  unilateral  lesion  of  the 
pons  might  cause  paralysis  of  both  sides  of  the  face  by  destroying  the 
nucleus  of  one  facial  nerve  and  the  fibres  of  the  other. 

Again,  when  hemiplegia  involves  the  third  nerve,  the  ocular  muscles  it 
supplies  suffer  on  the  side  opposite  the  seat  of  disease  in  the  crus  cerebri. 
An  instance  of  this  has  been  placed  on  record  by  Sir  Hermann  Weber  ('  Med.- 
Chir.  Trans.,'  vol.  xxviii).  A  man,  aged  fifty-two,  was  attacked  with  para- 
lysis of  the  right  side  of  the  body  and  of  the  muscles  supplied  by  the  left 
iliird  nerve ;  he  died  after  two  months,  and  an  oblong  clot  of  blood  was 
found  in  the  left  crus. 

Gubler  and  other  French  writers  have  given  the  name  of  "  HemipUgie 
dlUrne  "  to  cases  in  which  either  the  portio  dura  or  the  third  nerve  is 
affected  on  the  side  opposite  to  the  limbs.  '^  Crossed  hemiplegia "  is  the 
English  equivalent. 

Sensation, — ^Feeling  is  much  less  affected  than  motion ;  but  there  is 
every  reason  to  believe  that  anaesthesia  is  present  in  recent  cases,  although 
its  recognition  may  be  difficult  or  impossible  in  patients  whose  conscious- 
ness is  much  obscured.  It  is,  however,  far  more  transitory  than  the  motor 
paralysis,  often  passing  off  in  a  few  days,  and  sometimes  still  earlier.  In| 
this  respect  lesions  of  the  brain  resemble  those  of  the  spinal  cord  and  of 
the  peripheral  nerves.  In  slight  cases  of  hemiplegia  sensation  is  apparently 
unaffected,  and  even  in  the  most  profound  it  is  never  completely  abolished. 
The  hands  and  feet  are  more  affected  than  the  proximal  part  of  the  limbs, 
and  the  face  less.  But  in  exceptional  cases,  as  Gull  stated  in  his  Gulstonian 
Lectures  (1849),  anaesthesia  is  more  marked  than  motor  paralysis.  In  one 
case  the  writer  noticed  this  in  each  of  a  series  of  hemiplegic  attacks,  some 
affecting  the  right  and  others  the  left  side,  in  a  patient  seventy-two 
years  old.* 

Subjective  sensations  of  formication  and  numbness  are  frequently  asso- 
ciated with  partial  anaesthesia,  and  sometimes  there  is  a  condition  of  hyp^- 
algesia,  or  increased  susceptibility  to  painful  impressions.  Sometimes,  too, 
spontaneous  pains  are  experienced  in  the  joints  on  the  affected  side,» 
particularly  in  the  shoulder-joint. 

*  The  patient  was  no  other  tban  the  late  Sir  William  Gull  himself. 
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Trophic  changes, — Hetnipleglc  limbs  are  often  reddened  and  wvxwo 
thfui  those  of  the  opposite  side — a  diEerence  which  ia  attributed  ta  mwt- 
Terence  with  the  functions  of  the  vaso-motor  nerves.  The  inequtilt^  irf 
tempeniture  amounts  to  soiuething  less  than  one  decfree  Centigrade: 
after  some  months  It  ceases  to  exist.  In  some  cases  there  is  eitxr^m 
sireftting;  or  slight  oedema  is  discoverable.  In  a  case  at  Gujs  Ho^pil 
dropsy  (of  renal  origin)  was  limited  to  the  arm  and  leg  that  were  paraln 
and  the  late  Dr  Laycock,  of  Edinburgh,  published  several  examples 
this  curious  fact.  Charcot  described  as  frequent  in  hemiplegia  raj^ 
sloughing  of  the  skin  over  the  gluteal  muscles — an  acute  bedsore  (d.  ^ 
till)  ;  and  he  regarded  the  affection  as  of  tropho-neural  origin*  Such  bed 
sores  are  certainly  very  rare  in  cases  of  hemiplegia  seen  in  this  cotinli; 
and  et|ually  so  other  trophic  affections  of  the  akin  such  aa  are  noticd  , 
peripheral  paralysis. 

Aa  a  rule  contractions  in  the  paralysed  limbs  by  reflex  action  are  Ufli 
readily  excited  than  on  the  healthy  side  ;   aa  an  exception,  more  rewljh 
In  the  latter  case   some  amount  of  tonic  spasm  is  often  present ;  the  elb 
is  flexed  and  resists  extension,  and  the  fingers  are  bent  in  upon  the  pal 
of  the  hand.     This  condition  waa  described  by  Todd  \mder  the  natoe  i 
'*  early  rigidity."     The  muscles  do  not  waate,  and  do  not  lose  their  far 
contractility,    or   show   any   other    signs   of  the    reaction   of  de<?enerBtAOl 
Subsequent   rigidity   or    *  late   contraction  '■    of    the    limbs   is   among 
sequelae  of  hemiplegia  (p.  731). 

Yinon  in  hemipU^ia. — In  certain  exceptional  eases  hemipleirin  lmv^'4 
the  sight ;  but  there  is  difference  of  opinion  as  to  the  kind  of  in 

According  to  Jackson  it  is  lateral  homologous  hemiopia,*  coii^ 
halves  of  each  retina  being  affected  in  such  a  way  that  the  patient  h  i 
to  see  towards  the  paralysed  side.     If,  aa  is  probable,  only  the  inner  | 
of  the  optic  nei'ves  decussate  at  the  chiasma,  we  have  a  satisfmlriry  fiplsn 
tion  of  this  ''  homoloirous  lateral  bemiopia."     In  one  instance,  in  which  th 
paralysis  was  on  the  left  aide,  the  autopsy  showed  a  single  lesion  of  ti 
right  thalamus,  the  posterior  half  of  which  was  softened  and  of  a 
yellow  tint  ('Lancet/  May,  1875),     The  heniiopia  had  been  of  the 
marked  description.     The  man  bad  sometimes  seen  nnly  half  a  word,  nfadim 
"  land  "  for  ''  midland,"  and  remarking  to  his  son  that  "  Liver  *'  was  a  qu 
name,  when  it  really  was  "  Oliver/* 

Charcot,  however,  maintained  that  there  h  a  "  crossed  amblyt»pi» ' 
impairment  of  vision  in  one  eye  on  the  paralysed  side.     The  acuteoeas  < 
vision  is  often  diminished  by  one  half :  moreover  the  visual  field  is  narro*^ 
on  all  sides,  and  this  limitation  of  the  field  is  more  marked  for  «onie< 
than  for  others.     The  first  to  be  lost  is  violet ;  then,  in  succession,  | 
red,  orange  ;  t)ic  colours  for  which  vision  is  retained  longest  are  ydlo" 
blue,  but  even  they  may  at  last  be  indistinguishable,  so  that  rvety  obj^* 
appears  of  a  ijrown  colour,  as  if  painted  in  sepia. 

In  a  case  of  Dr  Bastian's,  a  le«Ion  limited  to  one  of  the  anteritir  corp^rt^ 
quadrigemina  caused  crossed  amblyopia,  not  lateral  hemiopia.     He  thiM^ 
there  must  be  a  second  decussation  of  the  optic  tracts  for  thode  fibrtf  «liw' 
do  not  cross  in  the  chiasma. 

Seat  of  tite  lest  on.- — As  Hutchinson  long  ago  showed*  hemiplegia  i»  ' 

*  These  tennt  (hnlf-^'if^ht  and  Imlf-blitidncs!)  jir«  dow  niiiAlly  confined  to  UtemllH 
0t  the  flold — whether  homolngoua  (or  liomooyntmts)  or  "  croa*ed/*     TIm»  iamii  I 
hemianopiot  keiHianopMia,  Are  used  indifferently  to  tx^nren  the  nuae  eonditiiMi. 
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infrequent  when  meningitis  is  limited  to  one  half  of  the  brain,  as  after 
surgical  injiuries ;  but  as  a  rule  even  extensive  destruction  of  the  cortex 
of  the  cerebrum  is  followed  by  no  definite  signs  of  paralysis,  so  long  as  it 
spares  the  "  motor  area."  The  experiments  of  Fritsch  and  Hitzig,  and 
those  of  Ferrier  and  Yeo,  Schafer  and  Horsley  (to  which  we  shall  more  fully 
refer  in  the  next  chapter),  have  shown  that  irritation  of  convolutions  of  this 
area  causes  movements  in  the  opposite  limbs ;  and  also  that  destruction  of 
these  convolutions  can  produce  a  permanent  paralysis.  Cortical  lesions,  to 
use  Jackson's  terms,  are  both  ''  discharging "  and  ''  destroying "  lesions. 
Diseases  of  the  ascending  frontal  and  parietal  convolutions  may,  if  suffi- 
ciently extensive,  give  rise  to  permanent  hemiplegia,  although  the  corpus 
striatiun  remains  perfectly  healthy.  Softening  of  this  motor  region  of  the 
cortex  is  an  occasional  result  of  obstruction  of  the  Sylvian  artery,  beyond 
the  origin  of  its  '^  central "  branches,  whether  by  thrombosis  or  embolism. 
The  paralysis  seems  to  be  indistinguishable  from  that  caused  by  a  lesion 
of  the  motor  tract,  and  is  followed  by  the  same  consecutive  degeneration  of 
the  lateral  columns  of  the  cord,  which  will  be  described  a  little  further  on. 
On  the  other  hand,  similar  affections  of  the  sphenoidal,  anterior  frontal,  and 
occipital  regions  cause  no  permanent  hemiplegia. 

We  may  therefore  conclude  that  lesions  of  the  motor  gyri,  and  of  the 
fibres  which  run  thence  through  the  corona  radiata,  may  cause  hemiplegia^ 
just  as  lesion^  may  which  destroy  the  external  capsule,  the  crura  cerebri^ 
or  any  other  section  of  the  motor  tract. 

As  regards  the  lesions  of  the  basal  ganglia,  Charcot  maintained  that, 
whenever  a  lesion  is  limited  to  one  of  the  grey  nuclei  of  the  corpus  striatum  ' 
(the  lenticulus  or  the  cauda),  the  hemiplegia  is  always  transitory,  and  very 
often  incomplete ;  whereas  if  the  internal  capsule  is  involved  it  is  conmionly 
.complete  and  persistent;  but  he* admits  that  neither  the  nucleus  caudatua 
nor  the  lentioulus  can  be  wholly  destroyed  without  other  parts  being  alsa 
affected.  The  limitation  of  paralysis  to  a  single  limb  points  not  to  a 
limited  lesion  of  the  corpus  striatum,  but  to  a  lesion  of  the  cortex.  Jackson 
agrees  with  this  statement,  and  to  explain  it,  supposes  that  "  the  whole 
corpus  striatum  is  represented  in  miniature  by  every  single  part  of  it."^ 
In  their  passage  through  the  internal  capsule,  the  fibres  which  belong  to 
the  upper  limb  and  those  of  the  lower  may  be  distinguished.  The  cortical 
centre  for  the  leg  muscles  lies  nearer  the  median  plane  than  that  for  the 
arm  muscles ;  and,  in  the  internal  capsule,  the  fibres  for  the  leg  are  situated 
further  outwards  than  those  for  the  arm. 

Charcot  believed  that  in  affections  limited  to  the  anterior  two  thirds- 
of  the  internal  capsule  there  is  no  loss  of  sensation;  while  in  those  which 
involve  its  posterior  third  there  is  hemianesthesia  on  the  same  side  as  the 
paralysis. 

The  bend  (genu)  of  the  motor  tract  and  its  posterior  limb  between 
the  lenticular  nucleus  and  the  thalamus  is  the  most  frequent  seat  of  haemor- 
rhage and  consequent  ordinary  hemiplegia;  next  its  anterior  limb  between 
the  lenticular  and  caudate  nuclei ;  and  lastly,  the  external  capsule  of  the 
thalamus. 

Afitr-tfftcU, — ^Hemiplegia  is  often  recovered  from,  the  patient  gradually  , 
regaining  the  use  of  his  limbs,  until  at  length  no  difference  can  be  made  ■ 
out  between  the  two  sides.     As  already  remarked,  the  rule  is  for  the  leg  to 
recover  before  the  arm ;  the  patient  may  be  able  to  walk  with  a  crutch  at 
a  time  when  the  hand  is  still  motionless.     Trousseau,  however,  relates  two- 
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instances  in  each  of  which  power  was  restored  in  the  arm  earlier  than  in  the 
leg,  and  he  maintains  that  when  this  is  the  case  the  prognosis  is  particolariy 
unfavourable.  The  writer  haa  met  with  one  such  case,  and  here  aUo  the 
leg  never  completely  recovered. 

In  many  cases  hemiplegia  is  permanent.  The  patient  may  for  the  rm 
of  his  life  be  unable  to  move  any  part  of  his  arm,  or  he  may  regain  |H»wer 
in  it  to  a  greater  or  less  extent. 

In  almost  every  case  the  affected  muscles  pass,  sooner  or  later,  into  a 
state  of  contraction,  which  is  known  as  late  rigidity.  Bouchard  found  it 
absent  in  only  one  out  of  thirty-two  cases  that  he  examined.  It  generallj 
consists  in  flexion  of  the  joints ;  the  elbow  is  bent  at  nearly  a  right  angle, 
the  wrist  is  pronated  and  flexed  on  the  forearm,  and  the  fingers  are  drawn 
in  upon  the  palm  of  the  hand,  so  that  the  nails  sometimes  penetrate  the 
skin  and  produce  painful  ulcerations.  Much  more  rarely  a  position  of  ex- 
tension is  assumed ;  the  elbow  may  then  b©  straight,  the  wrist  may  be 
thrown  back,  and  the  fingers  may  assume  the  griffin's-claw  attitude  which 
was  described  as  occurring  in  progressive  muscular  atrophy  (p.  669).  The 
leg  is  less  apt  than  the  arm  to  become  contracted,  even  when  it  remains 
paralysed ;  if  at  all,  the  hip-  and  the  knee-joints  are  flexed,  and  the  heel 
drawn  up.  This  form  of  rigidity  sets  in  so  gradually  that  the  exact  i»eri«Ki 
at  which  it  begins  cannot  be  determined.  Bouchard  speaks  of  a  case  in 
which  it  was  present  in  a  marked  degree  two  months  after  the  apoplectic 
attack  which  had  caused  the  hemiplegia.  Sometimes  one  can  overcome  the 
spasm  by  a  little  traction  upon  the  affected  parts ;  sometimes  it  resist* 
the  application  of  even  a  painful  amount  of  force.  The  muscles  are  gradu- 
ally wasted  from  disuse ;  but  this  atrophy  occurs  much  later,  and  never 
approaches  the  degree  of  anterior  polio-myelitis. 

In  1866  Bouchard  suggested,  in  the  '  Archives  G^nerales,'  that  late 
rigidity  was  an  indication  of  certain  changes  in  the  lower  parts  of  the 
cerebro-spinal  axis,  which  had  been  discovered  by  Tiirck  in  1853,  and  had 
been  previously  noticed  by  Cruveilhier  as  occurring  after  unilateral  lesions 
of  the  brain.  These  changes  are  to  some  extent  visible  to  the  naked  eye ; 
the  crus  cerebri  is  smaller  than  on  the  healthy  side,  and  presents  a  grey 
streak  towards  its  inner  edge ;  the  anterior  pyramid  is  grey  and  wasted,  w 
that  the  decussation  of  the  pyramids  is  more  conspicuous  than  usual. 
Below  this  point  there  is  no  marked  alteration  on  the  surface,  but  transverse 
sections  of  the  spinal  cord  show,  in  the  lateral  column  of  the  side  opposite  to 
the  lesion  in  the  brain,  a  triangular  grey  patch,  which  gradually  diminishes 
in  size,  but  is  traceable  down  to  the  lumbar  enlargement.  Sometimes  it  is 
only  after  hardening  and  staining  that  the  change  is  discoverable  by  the 
microscope.  It  consists  in  degeneration  of  the  nerve-fibres  which  paw 
down  the  cord  from  the  brain,  and  also  in  the  formation  of  new  connectiTe 
tissue.  In  other  words,  there  is  descending  sclerosis  of  a  definite  tract  of 
the  lateral  column,*  precisely  like  that  which  follows  spinal  lesions  (p.  6511 

•  Many  nerve-fibres  escape  the  degrenerative  process;  and  Bouchard's  theory  wiitbtt 
these  unaltered  nerve-fibres  cause  the  contracted  state  of  the  muscles. 

Hitzig  proposed  a  different  explanbtion  of  **  late  rigidity."  He  points  out  ('Arch.  f. 
Psjch.,'  1872)  that  prolonged  rest  is  followed  by  a  relaxation  of  the  contracted  moiclft; 
that,  for  instance,  after  a  night's  sleep  the  paralysed  limbs  are  often  flaccid  and  mpple. 
and  remain  so  until  the  patient  begins  to  exert  the  opposite  limba  in  fitting  oat  of  bed. 
Again,  he  has  observed  that  voluntary  efforts  with  the  unaffected  arm  often  eaoie  as 
increase  in  the  rigidity  of  the  affected  arm.  In  one  of  hia  cases,  as  toon  as  the  patifntvii 
made  to  lift  a  heavy  we*)g\\t  w\l\\\\\a\«l^V%.Ti^AVv^^^'*Q^Wk\^  %»,d  f<iv«flQ^er  of  the  ptnlfied 
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Charcot  believed  that,  once  set  up,  the  sclerosis  may  spread  as  an 
independent  affection  to  the  anterior  grey  cornua,  causing  the  muscles  to 
become  again  flaccid  and  to  imdergo  a  rapid  degenerative  atrophy;  or  to 
the  posterior  cornua,  inducing  partial  anaesthesia;  or,  kstly,  to  the  oppo- 
site lateral  column,  giving  rise  to  a  contraction  of  the  other  lower  limb, 
as  is  supposed  to  have  occurred  in  a  case  of  Dr  Bastian's. 

Whatever  its  explanation,  late  rigidity  seems  to  be  related  to  certain 
forms  of  mobile  spasm  which  may  also  present  themselves  in  hemiplegic 
limbs,  but  more  rarely,  and  only  when  the  loss  of  voluntary  power  is  incom- 
plete. They  vary  in  different  cases.  Sometimes  a  more  or  less  marked 
tretnor  is  observed,  either  while  the  limb  is  at  rest,  or  only  when  it  is  made 
to  execute  some  voluntary  effort.  Charcot,  for  example,  mentions  an  in- 
stance in  which  the  act  of  carrying  a  glass  to  the  mouth  was  attended  with 
rhythmical  movements,  so  that  the  liquid  in  it  would  be  spilt.  In  other 
CBBQ%  spasms  are  seen,  which  are  more  or  less  choreiform  in  character,  so 
that  Weir  Mitchell,  who  described  them  in  1874,  called  the  condition  **  post- 
hemiplegic chorea." 

Lastly,  some  cases  of  chronic  hemiplegia  are  attended  with  slow  involun- 
tary movements,  principally  affecting  the  thumb  and  fingers,  as  described  by 
Hammond  in  1871  under  the  term  athetosis.  The  name  (d^rros,  without  a 
fixed  position)  is  intended  to  signify  that  the  parts  concerned  in  the  spasm 
cannot  be  kept  still.  They  are  constantly  moving,  without  any  voluntary 
effort  on  the  part  of  the  patient.  The  fingers  are  alternately  flexed  and 
extended,  with  varying  degrees  of  adduction  or  abduction,  so  as  to  give  the 
hand  a  peculiar  aspect;  and  the  toes  may  present  similar  changes  of  posi- 
tion. Gowers  discussed  the  '*  post-hemiplegic  disorders  of  movement  "  in 
the  '  Med.-Chir.  Transactions '  for  1876.  Those  which  the  writer  has  seen 
have  been  in  young  patients.  Athetosis  is  often  observed  without  antece- 
dent hemiplegia. 

Aphasia.* — Beside  hemiplegia  another  symptom  of  cerebral  obstruction 
cr  haemorrhage  is  Aphasia,  or  loss  of  speech,  a  condition  of  great  and  varied 
interest.  The  following  is  the  account  of  it  given  more  than  a  hundred 
years  ago  by  Heberden  in  his  famous  *  Commentaries ' : 

"  The  inability  to  speak  is  sometimes  owing  not  to  the  paralytic  state 
el  the  organs  of  speech  only,  but  to  the  utter  loss  of  the  knowledge  of 
language  and  letters,  which  some  have  quickly  regained  and  others  have 
recovered  by  slow  degrees,  getting  the  use  of  the  smaller  words  first,  and 
heing  frequently  unable  to  find  the  word  they  want  and  using  anrither  for 
it  of  quite  a  different  meaning — as  if  it  were  a  language  which  they  had 
once  known,  but  by  long  disuse  had  almost  forgotten.  After  an  apoplectic 
■tate  for  several  days,  one  person  was  forced  to  take  some  pains  in  order  to 
leam  again  to  write,  having  lost  the  ideas  of  all  the  letters  except  the 
initials  of  his  two  names." 

4g1it  hand  becHme  quite  stiflT,  althouprh  they  had  before  been  free  from  spasm.  He  supposes 
ihat  the  contractions  of  hemiplegic  limbs  represent  an  excess  of  those  co-ordinated  move- 
■mts  in  distant  pnrts  wliich  naturally  accompany  every  action  of  the  body. 

*  It  has  been  called  alalia  and  aphemia  ;  but  of  these  names  the  first  is  of  doubtful 
lafthority,  and  the  second  would  mean  in  Greek,  not  loss  of  8])eech,  but  loss  of  reputation. 

^msia  is  the  correct  term :  A^avia  fi  txft  is  a  phrase  used  by  Euripides,  and  in  the  form 

^  Bcrcif  ixiuv  by  Homer. 

To  express  want  of  power  to  write  the  term  agraphia  has  been  coined,  and  for  want  of 
Ulity  to  recognise  written  characters,  alexia. 
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Aphasia  is  altogether  distiuct  from  a  mere  iuipainneut  u(  mnkc 
such  as  occm-s  in  bulbar  paralysis  (p,  673),  and  often  forms  part  <if  ci 
cerebral  hemiiilegia  (p.  721)).  Thiil  is  due  to  LiDi>erfection  in  the  tnOft- 
ments  of  the  tongue  and  |>alate,  and  the  sjwech  is  more  or  lee*  thick  Mui 
difficult  to  be  understood.  Aphasia  must  aLso  be  distinguisbed  from  Uir 
1  eongciiiial  condition  of  a  deaf-tnute,  and  the  emotional  paralrsis  of  speed 
I  which  lusts  only  a  few  moments.  In  aphaiiia,  if  the  ^latient  etui  uttrr  n 
word  at  all.  he  pronounces  it  clearly  and  distinctly.  He  mar  be  allog^llitt 
mute  ;  or  he  may  occaisionally,  when  excited,  ejaculate  an  oath  ;  or  he  nwj 
pofi8e«8  the  power  of  saying  two  or  three  words  of  a  short  sentence — toiae^ 
times  c<irrectly,  but  often  only  in  answer  to  every  question  put  to  him. 

Troustieau  relates  the  case  of  a  man  named  Paquet,  who  for  four 
months  said  nothing  but  cou^i-si,  cousin^  and  who  kept  utteiiag  ihfi^ 
three  syllables  on  all  occasions,  whether  he  was  in  a  passion,  or  wisbed  tii 
express  gratitude,  or  wanted  to  ask  for  something.  Only,  if  he  iiecsmr 
very  excited,  he  would  sometimes  say  itaeon^  nm^un — probably  an  abbrvTUt- 
tion  of  the  oath  mere  fuaa  de  Dim.  Broadbent  had  a  patient  whu  coald 
scarcely  say  anything  but  O/i,  shameful*  shameful f- — Oh^  pitij!  pttjf!  Of 
two  cases  recorded  by  Broca,  one  patient  bad  only  four  words,  i/uit  mm. 
troUy  and  (oujours  :  and  another  said  tan^  tan^  to  every  question  for  tweaty* 
one  years.  The  patient  is  apt  to  use  one  word  for  another;  sometisiH 
there  Is  a  likeness  in  sound  between  the  two,  as  when  purqin^  iakei  t^ 
place  of  perjury^  pamphhl  of  camphor^  di^prrsinn  of  </*V  or  koai 

instead  of  tub  :  sometimes  none,  as  when  a  patient  of  Dr  W  jlr  tfiid 

two-shilting  piece  for  spfctach^, 

A  person  familiar  with  two  or  more  languages  may  lose  the  jjotrcr  «f 

'  speak in<]f  in  one  of  them,  while  he  retains  it  in  the  others.     Trousseau  gi^e* 

an  instance  of  this  in  a  Russian,  who  before  his  illness  spoke  Frenrf^h  lik«  • 

Parisian  ;  and  Bastisn  has  seen  two  similar  instances*  one  in  a  Uenxuii  v^ 

had  lung  been  resident  in  England. 

Dr  Ogle  (*  St  George *s  Hosp.  Rep./  toL  ii)  draws  special  attention  tothf 
'  fact  that  grammatic^il  form  is  always  observed :  substantives  are  tiM<i  f^ 
the  place  of  substantives,  verbs  for  verbs,  numerals  for  numerals.  M. 
patient  employed  trou  to  express  any  number,  but  corrected  wbat  br 
by  holding  out  the  proper  number  of  fingers  at  the  same  time.  Broodl 
patient  possessed  only  one  place-name.  Burlington,  where  she  had  lited 
a  eliild. 

Sometimes  a  patient  who  can  utter  only  one  or  two  words  by  hiBiM^ 
able  to  repeat  others  if  prompted.     Thus  Trousseau  relates  the  cifie  A 
man  named  Marcon,  who  could  only  say  if  a  foi  and  Vrl  notn  d'un  ropi^ 
but  who,  when  asked  "Are  you  from  tlie  Haute  Loire!**  answered  Sa»^ 
Loire ;  and  then  to  the  query,  ''  What's  your  name?  '*  rejieated  Hauft  Lotrt- 
"  But  your  name  is  Marconf  "      Yes,  »ir.     *'  What  deptu-tment  do  yoa  cwa*^ 
from/"     Marco f{  :    and  so  forth.     We  shall  hereafter  see,  howevfr.  tb»i 
such  a  case  as  this  is  not  mcrr  aphasia. 

About  1886  we  had  for  several  months  a  patient  in  Mary  Ward  who  hf^' 
"*  common  cerebral  hemiplegia  "  of  the  right  side  with  aphasia^  and, 
ing    a    word    occai§ionaIly    ejaculated    at    random    and    immediatrk 
gotten  again,  her  only  language  was  the  repetition  of  the  -^ 

Nometiraes  with  a  more  open  vowel  sound,  so  as  to  come  v»  Bi       

patient.     She  seemed  intelligent,  and  was  cheerful,  taking'  interrat  ia  A^ 
mlnu'  iirifl  iTjiibiJil  n-f  fAt^rv  of  her  paralysed  nm^iilos  :  nwtt}  W  y%n>t  ttirima 
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see  how  perfectly  by  help  of  her  one  word,  uttered  with  perpetual  variety 
of  accent  and  intonation,  she  was  able  to  convey  acquiescence  and  negation, 
pleasure  and  pain,  entreaty,  remonstrance,  and  gratitude.  Much  pains 
were  taken  to  teach  her  fresh  words ;  but  though  she  learnt  one  for  a  time, 
she  quickly  lost  it  again ;  and  when  after  several  months  she  left  the  hos- 
pital, able  to  walk  with  support  and  having  some  power  over  her  arm,  she 
went  out  repeating  ten-ten^  with  a  new  meaning  of  farewell. 

Agraphia. — ^In  some  cases  of  aphasia  the  patient  loses  the  power  of  ex- 
pressing himself  in  other  ways  as  well  as  in  speech,  but  is  sometimes  able 
to  express  his  thoughts  with  his  pen.  Trousseau  relates  the  case  of  a  carrier 
of  the  Paris  Halles,  who  came  into  the  room  making  signs  that  he  could  not 
speak,  and  handed  in  a  note  in  which  the  history  of  his  illness  was  detailed. 
He  had  written  it  himself,  and  it  was  perfectly  well  worded.  A  few  days 
previously  he  had  suddenly  lost  his  senses,  and  remained  unconscious,  for 
nearly  an  hour.  When  he  came  to  he  had  no  paralysis,  but  he  could  not 
articulate  a  single  word.  In  the  course  of  five  or  six  weeks  he  completely 
recovered ;  but  what  was  remarkable  was  that  during  the  whole  course  of 
the  disease  he  could  manage  all  his  affairs  by  substituting  writing  for  speech. 
Such  cases  are  very  exceptional.  As  we  shall  presently  see,  paralysis  of  the 
right  hand  is  very  often  present  in  those  who  have  aphasia,  and  of  course 
it  is  then  difficult  for  the  patient  to  write ;  but  we  may  ascertain  whether 
the  power  of  combining  letters  to  form  words  is  preserved  by  giving  such  a 
patient  the  loose  wooden  letters  that  children  play  with,  asking  him  to  spell 
his  name  or  to  put  together  a  sentence.  He  may  be  quite  incapable  of 
doing  80  ;  indeed,  he  may  not  even  be  able  to  pick  out  the  letters  that  make 
up  the  one  or  two  words  that  he  is  perhaps  able  to  articulate.  Trousseau's 
patient,  for  instance,  whose  one  word  was  oui,  could  not  point  to  the  letters 
/>,  1/,  i,  in  a  book.  This  condition  of  inability  to  read  or  spell  has  been 
named  alr.ria. 

The  impairment  of  power  to  write  is  sometimes  marked  when  speech  is 
but  little  affected.  Jackson  records  the  case  of  a  partially  aphasic  patient 
ivho  could  talk  pretty  well,  although  she  made  mistakes  in  speaking,  and 
called  her  children  by  wrong  names ;  but  when  told  to  sign  her  name 
she  wrote  Sunnil  Sielaa  Satreni,  in  which  there  was  no  resemblance  to 
the  real  name  either  in  sound  or  spelling ;  and  when  told  to  write  her 
address  she  put  down  Suntsr  met  is  mer  tin  a — lain.  If  there  is  much  im- 
pairment of  the  intelligence  the  value  of  agraphia  aa  a  symptom  is  dimin- 
ished;  but  both  Trousseau's  patient  with  aphasia  and  no  agraphia  and 
Jackson's  with  agraphia  and  little  aphasia  appeared  to  have  had  their  full 
mental  faculties. 

Again,  it  has  been  shown  that  in  some  cases  of  aphasia  the  memory  of 
^Mer  modes  of  expression  is  lost,  beside  spoken  and  written  language. 
*W>u88eau  says  that  a  patient  may  be  imable  to  imitate  the  face  of  a 
I*®**«on  who  is  crying,  although  when  he  feels  grief  the  expression  of  his 
^^^utenance  shows  it  clearly  enough.  In  the  case  of  Paquet,  who  said 
J^^liing  but  Cousisiy  Trousseau  first  held  out  his  hands  and  moved  his 
^^g'ers  as  though  playing  the  clarionet,  and  asked  this  man  to  do  the  same. 
*^^^<juet  immediately  executed  the  same  movements  with  perfect  precision; 
•"^^  when  asked  whether  he  knew  that  the  attitude  was  that  of  a  clarionet 
^*^3rer  he  would  assent  by  nodding  his  head.  Yet  when  told,  a  few  minutes 
^"^erwards,  to  do  it  again,  he  often  was  imable. 

An  aphasic  patient    whose  case  was  carefully  studied  by  Dr  Scoresby 
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\  are  ta|^J 


Jackson  ('  Edin.  Med*  Joum.,*  1867)  was  totally  unable  to  play  tht  pana. 
He  put  hunseli  in  the  proper  position,  and  placed  Ma  fingers  on  ^ 
but  he  could  not  play  a  single  bar,  not  even  of  a  piece  of  ruudlc  m" 
he  had  been  familiar  before  his  illness ;  jet  he  could  hum  the  same  ixint 
pretty  well.  H#  played  draughts  with  skill;  and  Paquet  alao  could  pUy 
backgammon  and  dominoes  perfectly,  and  would  cheat  when  he  found 
himself  losing. 

Amnesia. — It  is  important  to  notiod  that  the  very  words  which  c& 
aphasic  patient  is  unable  to  utter  may  be  perfectly  understood  by  him  vhtn 
spoken  by  another  person.     This,  indeed,  is  but  an  illustration  of  a  hrfod 
t  distinction  which  is  traceable  throughout  the  faculty  of  speech.     A  duid 
'  learns  the  meaning  of  words  addressed  to  it  by  others  long  before  it  csa 
^  itself  speak.     A  person  partially  acquainted  with  a  foreign  tongue  rwoe 
niees  many  words,  if  spoken  distiuctiy  by  anyone  else,  which  h*  '  *  .^ 

been  unable  to  cjUI  from  his  memory  if  he  wanted  them  in  *  n. 

Nay,  we  all  of  us  understand  the  meaning  of  many  English  words  when  ** 
hear  them  which  we  never  use   ourselves.      Adopting  terms  used  Ly  Dr 
Moxon,  we  may  say  that  there  is  a  great  difference  between  "  inwuiins 
and  **  outgoing  ^'  language  ;  or,  following  Dr  Broadbent,  that  words 
considered  in  two  distinct  aspects  :  first  as  "  intellectual  symboU, 
^1  as  *'  motor  processes."     In  ordinary  aphasia  and  agraphia  it  is  the 
langungc  and  motor  proceM€8  that  are  interfered  with  :    in   ajnDema 
I  alexia  it  is  the  incoming  language  and  perception  of  intellectual  ^rnjlwli. 
The  same  distinction  is  denoted   by   Wernicke's   terms :    moior  (urdi- 
nary)  aphasia^  including  agraphia,  and  sentory  aphasia^  includitig  alesim^ 
Charcot's  *'  verbal  and  graphic  amnesia  "  describe  the  auditori'  and  fiifliJ 
forms  of  sensory  aphasia  which  are  denoted  by  *  word-deafnesa  '*  and  "  «<*4* 
blindness  "  respectively.* 

The  local  hiion. — It  has  now  been  established  that  aphaaia — in^lofe 
agraphia — is  almost  invariably  dependent  upon  a  lesion  of  the  hft 
the  brain.     This  was  first  stated  by  Broca  as  the  result  of  a  cajie  mii^.u  •- 
published   in  the   *  Bulletin   de   la   Suci^te   Anatomique '   for   1861.1    X^ 
aasociation,  though  previously  overlooked,  is  beyond  question.     If 
nimiber  of  hemiplegic  patients  be  taken,  it  will  be  found  that  many  * 
paralysed  on  the  right  side  are  speechless  ;   probably  every  one  whr*c  kti 
arm  and  leg  are  paralysed  will  be  able  to  articulate  ajs  distinctly  »»  the  coo- 
dition  of  the  tongue  and  lips  will  allow.     In  much  rarer  ea«ei«  apluuia  ^ 
be  found  to  exist  without  any  paralysis,  and  the  lesion  is  almnst  iatjiriibh 
in  the  left  side  of  the  brain. 

Lastly,  to  complete  the  argument,  the  exceptions  '  '» 

the  rule,  for  in  left-handed  persons  (whose  right  h»  ''* 

precedence  in   movements  which   the   left  does  in  the   rest  oi 
loea  of  speech  goes  with  paralysis  of  the  left  limbs»  and  not  u.;!. 

•  It  may  be  that  perception  of  the  meftning^  of  the  words  tpokea  by  otbofi,  sad  aitmi 
words  for  one'a  tell,  sre  functiont  of  different  parU  of  the  brain.  Or,  ifiaiBi  it  n»y  V 
that  both  "  incoming"  find  "otitgolng"  lungn&ge  hare  their  se^t  in  the  mxtm  loealifcy, tet 
that  the  latter  requires  for  its  execution  90ine  snbordmat*  nervoua  c^nti-ea  wblcK  Imi« 
nothinsr  to  do  with  the  former.  The  second  of  the»e  bypotbesea  win  defrndrd  with  ffUl 
ability  by  Dr  Broadbcnt  in  the  '  Med.-Chir.  Transactiona  *  for  1872. — C.  H.  F. 

f  It  waa  atated  nearly  thirty  years  nfter  the  event  thai  Dr  Manr  Das,  of  Suuiiftifata^ 
read  a  paper  on  the  subject  before  n  Medical  Congress  at  Montpellier  in  lS3SvW«ltiN 
taemoir  btta  never  been  seen  since.  Its  title  was  "  Lesion  de  la  moitie  gaaeb*  ila  r^itcJfUir 
coincident  arec  Toabli  des  sig^nes  de  la  penile/'  Certainly  no  on»«  etUitr  ta  I^f^ifla 
T#ondon,  was  acquainted  with  the  views  of  M.  Dax  when  Broca  pnHiahed  U«  | 

X  The  relation  of  the  left  side  of  the  brain  to  morement  and  fp««eh  ««i 
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the  right  limbs ;  or,  in  other  words,  it  depends  upon  disease  of  the  right  ,' 
hemisphere  instead  of  the  left.  Examples  of  this  association  were  recorded 
bv  Dr  Hughlings  Jackson  ('  Med.  Times  and  Gaz.,'  1866),  Dr  John  Ogle 
(lancet,'  1868),  and  Dr  Wadham  ('  St  George's  Hospital  Reports,'  1869), 
and  two  well-marked  cases  have  occurred  in  the  writer's  experience :  one 
about  1870,  a  man  in  Stephen  Ward  with  Left  Hemiplegia,  who,  to  his 
siuT)rise,  was  aphasic ;  and  the  other  a  boy  of  eleven  in  John  Ward,  in  1883, 
who  had  Right  Hemiplegia  and  spoke  perfectly. 

Further,  it  was  proved  by  Broca  that  aphasia  is  caused  by  lesions  of  a 
particular  part  of  the  surface  of  the  brain  on  the  left  side.  Bouillaud  was 
long  ago  led  by  clinical  observation  to  connect  the  faculty  of  language  with 
the  anterior  lobes  of  the  brain,*  and,  indeed.  Gall  had  previously  suggested 
the  same  localisation.  But  it  was  not  until  a  second  of  Broca's  cases  was 
published,  in  November,  1861,  that  anything  like  precision  of  localisation 
was  arrived  at  in  regard  to  loss  of  speech.  The  case  in  question  was  that 
of  a  man  named  Lelong,  aged  84,  who  after  an  attack  of  apoplexy  lost  the 
power  of  uttering  words,  with  the  exception  of  four,  although  he  knew  all 
that  was  said  to  him,  and  could  make  himself  understood  by  gestures.  He 
died  at  the  end  of  a  year  of  a  fracture  of  the  femur.  At  the  autopsy  the 
posterior  third  of  the  second  and  of  the  third  left  frontal  convolutions  were 
found  to  have  been  destroyed  by  softening,  their  place  being  occupied  by 
a  secondary  hsemorrhagic  cyst. 

Ever  since,  the  third  left  frontal  has  been  known  as  Broca's  convolution, ' 
and  it  is  now  admitted  that  motor  aphasia  always  depends  on  a  lesion  in-, 
▼olving  that  region,  if  we  limit  it  to  the  'posterior  part  of  the  third  lefti 
frontal  gyrus,  and  extend  it  to  the  back  of  the  second  frontal  and  adjacent 
parts  of  the  ascending  frontal  and  gyri  operti. 

It  appears  that  no  disease  of  the  corpus  striatiun,  or  even  of  the  in- 
ternal capsule,  is  capable  of  causing  loss  of  speech.     The  general  accu- 
racy of  this  assertion  is  proved  by  the  fact  that  cerebral  haemorrhage,  in 
the  position  in  which  it  usually  occurs,  leaves  the  speech  unimpaired.     In 
1876  Broadbent  ('  Brit.  Med.  Joum.,'  i,  p.  436)  knew  of  no  case  on  record 
in  which  lesion  of  the  corpus  striatum  alone  had  given  rise  to  this  symptom. 
At  first  sight  this  seems  inexplicable,  since  it  is  difficult  to  see  how  any 
e£Fect  can  be  produced  by  destruction  of  a  convolution  which  may  not 
equally  follow  the  division  of  those  conducting  fibres  which  connect  it  with 
"tlie  basal  ganglia,  or  even  with  the  spinal  centres.     Broadbent  meets  the 
^lifficulty  by  supposing  that  there  are  two  distinct  routes  by  which  impulses 
pass  from  Broca's  convolution  to  the  nerve-nuclei  in  the  pons,  to  the  cortex, 
^  and  to  the  spinal  cord.     One  is  the  straight  path  through  the  left  corpus 
striatum,  the  other  is  by  commissiural  fibres  which  go  to  the  third  frontal 
[;  wmvolution  on  the  opposite  side,  and  thence  down  through  the  right  corpus 
striatum.     So  long  as  either  of  these  routes  remains  open,  speech  is  pos- 
sible ;  it  being,  of  coiurse,  assumed  that  the  nuclei  on  opposite  sides  are  so 
elosely  associated  together  by  cross  connections  as  to  be  set  in  action  simul- 
taneously.    It  follows  from  Broadbent's  hypothesis,  that  if  hemiplegia  and 

16  writer  in  the  *  Guy's  Hosp.  Reports  *  for  1870,  and  more  fully  and  satisfactorily  by 
r  Wm.  Ogle  in  a  paper  on  "  Dextral  Pre-eminence  "  (*  Med.-Chir.  Trans.,*  1871). 

*  Bovilland,  as  M.  Broca  handsomely  admitted,  bad  also  recognised  tbe  special  relation  | 
I  the  left  side  of  tbe  brain  to  spoken  language.    "  X'est-ce  pas  que  nous  ^crivons,  nous 
mAnoDMf  etc.,  de  la  main  droite  ?  .  .  .  eb  bien,  serait-il  absolument  impossible  que  pour 
jrtoins  metes  aux  quels  sont  affect^«  les  bemispberes  c^r^braux— la  parole,  par  exerople — 
rat  foMions  pour  ainsi  dire  gaucbers  ?"     (Discours  k  TAcad.  imp.  de  M^ecine,  1865.) 
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aphasia  occur  together,  the  lesion  must  be  one  which  either  involves  tmi^ 
taneously  Broca's  convolutions  and  the  corpus  striatum,  or  else  affecti  i& 
extensive  area  of  the  left  hemisphere  in  the  neighbourhood  of  the  fiunn 
of  Rolando.  Whichever  is  the  case,  the  cause  of  the  disease  must  almdlt 
always  be  obstruction  of  the  Sylvian  artery,  whether  by  embolism,  throm- 
bosis, or  syphilis.* 

Again,  aphasia  cannot  be  caused  by  a  lesion  of  any  part  of  the  left 
hemisphere,  except  Broca's  region.  No  doubt  cases  are  very  rare  in  which 
a  morbid  change  is  limited  to  a  single  spot  on  the  convexity  of  the  bnk 
But  a  woman  at  Guy's  Hospital  suffering  from  cancer  of  the  breast  had 
transitory  attacks  of  aphasia ;  it  was  conjectiured  that  she  had  a  secoodair 
nodule  in  the  third  frontal  convolution  on  the  left  hemisphere  of  her  brain : 
and  this  diagnosis  was  afterwards  verified  by  an  autopsy.  As  Broadbent 
observed  in  1872,  it  is  remarkable  how  large  a  proportion  of  apparently 
exceptional  cases  break  down  under  careful  scrutiny. 

It  is  probable  that  the  centre  for  sensory  aphasia,  or  word-deafnesg,  is 
in  the  superior  temporo-sphenoidal  convolution,  and  that  for  agraphia,  or 
word-blindness,  in  the  angular  gyrus  and  occipital  cortex.  Agraphia  without 
aphasia  would  depend  on  a  destroying  lesion  of  the  centre  for  the  right  hand 
in  the  left  ascending  frontal  and  adjacent  part  of  the  middle  frontal 
convolution. 

Theory  of  aphasia, — Reverting  now  to  the  physiological  causation  of 
aphasia,  we  ask  why  loss  of  speech  is  always  dependent  on  a  lesion  of  the 
surface  of  the  left  hemisphere — except  in  left-handed  persons,  in  whom,  aa 
we  have  seen,  the  lesion  is  in  the  corresponding  part  of  the  right  hemi- 
sphere. The  late  Dr  Moxon  first  threw  light  upon  this  curious  fact,  and 
suggested  an  explanation  which  has  virtually  been  accepted  by  subsequent 
writers.  His  view  (*  Med.-Chir.  Rev.,'  1866)  is  that  the  two  halves  of  the 
brain  originally  resemble  one  another  in  their  functional  capacities,  hat 
that  in  the  course  of  education  one  side  only  becomes  stored  with  those  ideas 
of  associated  movements  which  are  required  for  the  performance  of  bi- 
lateral actions,  such  as  are  concerned  in  speech  ;  or,  as  he  elsewhere  puts  it, 
one  side  of  the  tongue  guides  the  other ;  just  as  the  right  hand  guides  the 
left  one  when  they  are  made  to  execute  similar  motions,  for  this  requires 
far  less  attention  than  the  execution  of  opposed  motions  by  the  two  hands 
at  once.  Dr  Moxon  did  not  explain  why  the  process  of  education  should 
take  place  on  one  side  of  the  brain  rather  than  the  other ;  but,  as  we  hare 
seen,  the  associated  movements  which  make  up  the  act  of  writing,  and  in 
which  only  one  hand  is  concerned,  are  so  closely  connected  with  those  of 
speech,  that  agraphia  often  accompanies  aphasia.  Now  it  is  true  that 
everyone  does  not  write  ;  but  perhaps  even  a  savage  from  his  earliest  infancr 
employs  one  hand  rather  than  the  other  in  the  gestures  by  which  he  aids 
speech,  and  the  hand  of  the  orator  is  the  right  hand.  Broca  himself  aur- 
mised  that  this  preference  of  the  left  hemisphere  for  so  many  other  purposes 
led  to  the  education  of  convolutions  of  that  hemisphere  for  the  "motor 
processes  concerned  in  speech." 

Theory  of  amnesia. — We  have  still  to  ask  what  are  the  relations  of 

**  If  in  a  given  case  plugging^  of  the  Sylvian  artery  should  be  OTerlooked  it  aifbt 
easily  be  supposed  that  the  only  disease  was  in  the  corpoa  striatnm,  and  that  Uui  W 
caused  the  aphasia.  In  July,  1877, 1  made  an  autopsy  in  which  K  would  hava  bseaqaik 
possible  to  commit  this  mistake;  the  patient  was  aphasic,  and  the  ooly  obrions  lenoaof 
the  brain  was  in  the  coTpu«  a\.m>V.xxm\  \Ai\>\.VA  ^^Wvuel  artery  contained  en  enbolism  stits 
very  commencement. — C.  H.'t. 
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aphasia  to  "'  incoming  "  language — ^that  part  of  the  faculty  of  speech  which 
consists  in  the  recognition  of  words  spoken  by  others.  Most  modem 
writers,  fc^owing  Dr  Sanders  and  Dr  William  Ogle,  admit  a  separate 
variety  of  aphasia^  which  they  term  amnesic  or  amnemonic.  The 
oharacteristic  symptom  of  it  is  that  the  patient  is  able  to  utter  words,  pro- 
vided that  he  has  first  heard  them  spoken  by  another  person ;  in  fact,  one 
may  be  able  by  proocqptiiig  to  make  him  speak  pretty  freely,  although  he 
may  be  incapable  of  saying  anything  in  reply  to  a  question  which  does  not 
suggest  its  own  answer.  But  the  value  of  this  test  is  limited  to  the  cases 
in  which  it  yields  a  positive  result ;  if  the  man  continues  speechless,  after 
one  has  repeated  again  and  again  the  word  or  the  sentence  which  he  is 
asked  to  utter,  one  learns  nothing  by  the  experiment.  That  the  memory 
for  '*  incoming  "  language  is  not  altogether  lost  may,  indeed,  sometimes  be 
gathered  from  the  gestures  of  intelligence  which  such  a  person  makes  if  the 
right  word  is  suggested  to  him,  and  from  his  strongly  marked  dissent  when 
other  words  are  substituted.  Moreover,  in  those  cases  in  which  an  attack 
of  i^hasia  rapidly  passes  off,  the  patient  may  be  able  to  give  a  complete 
account  of  all  that  occurred  during  his  illness,  and  to  state  that  his  power 
of  thinking  was  unaffected.  Prof.  Lordat,  for  example,  who  once  suffered 
in  this  way,  afterwards  stated  that  he  was  able  to  combine  and  to  distin- 
guish abstract  ideas.  He  thought  over  the  subject-matter  of  a  lecture,  and 
found  that  he  could  dispose  in  his  mind  the  chief  points  without  difficulty, 
and  introduce  any  changes  that  he  pleased.  And  yet,  when  he  thought  of 
the  Doxology,  he  was  not  able  to  recollect  a  single  word.  We  must  leave 
it  to  the  metaphysicians  to  discuss  how  far  it  is  possible  for  the  mental 
processes  to  be  carried  on  without  conscious  revival  of  words ;  but  it  is  clear 
that  in  M.  Lordat's  case  the  fault  lay  in  the  machinery  of  expression  alone — 
always  supposing  that  he  was  able  to  recall  past  states  of  consciousness  with 
complete  accuracy. 

When  aphasia  is  incomplete,  so  that  the  patient  can  utter  one  or  two 
words,  and  uses  them  in  answer  to  every  question,  he  is  often  perfectly  con- 
scious of  his  mistakes.  Every  physician  has  seen  such  cases,  and  will 
remember  the  shake  of  the  head,  the  puzzled  look,  the  smile — half  amuse- 
ment, half  vexation — ^the  repeated  attempts  to  find  the  right  word,  and  the 
beam  of  satisfaction  if  by  chance  it  comes  off  the  tongue  at  last. 

These  facts  seem  to  prove  beyond  dispute  that  the  memory  of  language 
may  be  unimpaired,  even  when  there  is  complete  aphasia. 

Mental  condition  in  aphasia. — ^Let  us  now  look  at  another  side  of  the 
question.  Many  patients  affected  with  partial  aphasia  go  on  uttering  the 
same  word  for  months  or  years,  without  seeming  to  know  that  anything  is 
amiss  with  them.  Trousseau  studied  very  carefully  the  case  of  an  artist 
who,  according  to  his  own  account,  suffered  from  nothing  but  failure  of 
speech,  and  was  able  to  understand  perfectly  all  that  he  read.  It  turned 
out  that  he  made  the  grossest  mistakes  in  reading  aloud,  that  he  wrote  one 
word  for  another,  and  that  when  asked  to  sketch  a  hiunan  figure  he  drew 
like  a  child  who  had  never  been  taught.  In  another  case  Trousseau  found 
that  the  patient,  who  read  the  newspaper,  and  expressed  by  signs  that  he 
understood  it  perfectly,  was  nevertheless  in  the  habit  of  reading  the  same 
page  over  and  over  again  in  the  same  day.  A  third  patient,  a  girl  under 
his  care,  had  for  a  whole  year  one  book  in  her  hands,  and  almost  always  read 
the  same  page.  He  advised  as  a  <]:ood  test  of  the  understanding  of  an 
aphasic  patient,  to  take  up  a  book  and  read  a  few  lines,  telling  the  patient 
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to  follow  with  his  eyes,  and  to  turn  over  at  the  proper  moment ;  the  artijt, 
whose  case  has  already  been  referred  to,  could  never  do  this  correctly. 
\  Trousseau  concludes,  in  spite  of  the  facts  mentioned  in  the  previous  pari- 
graph,  that  in  aphasia  there  is  not  merely  loss  of  speech,  but  also  impair- 
ment of  intelligence.  The  lesions  which  cause  aphasia  are  in  most  cueh 
such  as  interfere  with  the  supply  of  blood  to  a  considerable  area  of  one 
hemisphere,  and  therefore  it  is  not  surprising  that  they  often  produw 
mental  symptoms  independent  of  loss  of  speech. 

That  other  symptoms  have  no  connection  with  the  aphasia  ig  proved 
by  the  fact  that  there  is  often  anosmia  in  the  corresponding  noetriL  Id 
the  *  Med.-Chir.  Transactions '  for  1870,  Dr  William  Ogle  refers  to  seven 
instances  of  this :  he  supposes  that  the  so-ccdled  external  root  of  the  olfac- 
tory bulb  becomes  implicated  when  it  is  passing  to  the  floor  of  the  fissure 
of  Sylvius. 

The  question,  however,  is — ^not  what  defect  of  understanding  may  be 
found  in  aphasic  patients,  but  what  amount  of  intelligence  they  ever  retain. 
Instances  of  pure  aphasia,  unattended  with  paralysis  of  the  limbs,  are  es|»e- 
cially  worthy  of  study  in  reference  to  this  question.  In  such  cases,  while 
the  loss  of  speech  is  often  absolute,  the  intellect  may  be  quite  unimpairei 

The  following  is  a  striking  instance :  — "  About  three  in  the  morning. 
as  near  as  I  can  guess,  I  woke  and  sat  up,  when  I  felt  a  confusion  and  in- 
distinctness in  my  head,  which  lasted,  I  suppose,  about  half  a  minute.  I 
was  alarmed,  and  prayed  God  that,  however  He  might  afflict  my  body,  He 
would  spare  my  understanding.  This  prayer,  that  I  might  try  the  inte^tr 
of  my  faculties,  I  made  in  Latin  verse.  The  lines  were  not  very  pood,  but 
I  knew  them  not  to  be  very  good.  I  made  them  easily,  and  concluded  my- 
self to  be  unimpaired  in  my  faculties.  Soon  after  I  perceived  that  1  had 
suffered  a  paralytic  stroke,  and  that  my  speech  was  taken  from  me.  1  had 
no  pain.  ...  I  then  wrote  to  Dr  Taylor  to  come  to  me  and  bring  Dr 
Heberden.  ...  In  penning  this  note  I  had  some  difficulty ;  my  hand,  I 
know  not  how  or  why,  made  wrong  letters  "  (Dr  Johnson  to  Mrs  Thrale, 
June  17th,  1783,  anno  cetatis  74).  He  recovered  quickly  in  a  few  days 
from  this  attack  of  aphasia  with  partial  agraphia,  but  without  motor  para- 
lysis ;  and  the  cerebral  haemorrhage  (for  such  no  doubt  it  was)  did  not 
return. 

But  after  all,  cases  like  those  of  Dr  Johnson  and  Prof.  Lordat  are  the 
exceptions.  One  sees  patients  with  right  hemiplegia  who  go  on  for  year* 
unable  to  utter  a  single  word,  or  to  communicate  in  any  way  with  their 
friends.  It  would  be  sad  to  suppose  that  such  persons  are  really  in  powes- 
sion  of  all  their  mental  faculties,  and  that  they  are  living,  as  it  were, 
imprisoned  behind  an  iron  mask.  Happily  this  is  as  unlikely  as  it  would  be 
melancholy,  for  these  j)atients  show  often  by  their  gestures  that  they  are 
not  miserable,  and  in  most  cases  they  are  obviously  impaired  in  intellect. 
Moreover,  those  who  suffer  from  left  hemiplegia,  dependent  upon  any  exten- 
sive lesion  of  the  right  hemisphere,  manifest  an  equally  marked  deficiency 
of  intelligence,  although  they  are  not  deprived  of  speech. 

These  considerations  lead  to  the  conclusion  that,  although  loss  of 
speech  is  often  associated  with  inability  to  imderstand  "  incoming "  Un- 
guage  or  recognise  mistakes  miade  in  "  outgoing "  language,  yet  the  two 
things  are  essentially  independent  of  one  another,  and  that  when  aphasia 
associated  with  amnesia  indicates  a  lesion,  we  may  conclude  that  the  leoon 
extends  beyond  tbe  \im\t%  ol  "fttooittl^  x^^^xi. 
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Broadbent  arrived  at  nearly  the  same  Goncliision  6cf.  '  Med.-Chir. 
Trans./  1872,  p.  174).  He  maintains  the  truth  of  Broca's  wieory,  so  far  as 
concerns  the  seat  of  the  lesion  when  aphasia  occurs  independently  of  any 
failure  of  intelligence.  This  theory,  however,  does  not  imply  that  the  whole 
of  the  faculty  of  language  is  localised  in  any  one  part  of  the  hemispheres ;  | 
it  only  asserts  that  a  certain  spot  in  the  left  hemisphere  contains  machinery  j 
without  the  use  of  which  a  person  cannot  utter  words,  nor  convey  his 
thoughts  in  writing. 

Recovery  from  aphasia, — ^Although  a  patient,  after  a  paral3rtic  stroke 
with  aphasia,  regains  his  speech  soon  after  consciousness  is  restored,  and 
although  he  regains  the  articulation  which  has  been  damaged  before  the 
power  in  his  leg,  and  long  before  that  in  his  arm — ^yet  when  a  patient  with 
right  hemiplegia  continues  aphasic,  his  recovery  of  speech  comes,  as  a  rule, 
latest  of  all,  when  there  only  remains  slight  awkwardness  in  the  fingers  or 
an  almost  imperceptible  halt  in  the  gait. 

There  is  reason  to  believe  that  when  Broca*s  region  has  been  destroyed 
the  power  of  speech  may  still  be  recovered,  not  by  regeneration  of  the 
lost  tissue,  but  by  the  corresponding  part  of  the  right  hemisphere  taking  j 
on  the  action  of  the  left ;  just  as  a  draughtsman  after  losing  his  right 
hand  would,  in  learning  to  draw  with  his  left,  be  educating  not  only 
his  muscles  and  nerves,  but  also  the  motor  centres  of  his  right  hemi- 
sphere. 

The  writer  had  several  years  ago  under  his  care  in  Stephen  Ward  a 
young  man  who  was  admitted  with  complete  aphasia  and  right  hemiplegia, 
probably  the  result  of  syphilitic  stenosis  of  his  left  Sylvian  artery.  While 
slowly  regaining  power  of  movement  and  improving  in  health,  the  sister  of 
the  ward  tried  to  teach  him  to  speak,  and  found  the  only  way  was  to  begin 
from  the  beginning,  by  naming  objects  (and  printed  words — so  as  to  teach 
him  to  read  again  also),  and  making  him  imitate  sounds  over  and  over 
again.     The  result  was  a  good  degree  of  success. 

In  the  same  way  the  monophrasic  woman  mentioned  before,  who  said 
tenrten,  was  taught  by  two  successive  clinical  clerks  to  print  letters  with 
her  left  hand,  and  to  recognise  printed  letters.  Here  the  success  was 
limited,  perhaps  owing  to  the  greater  age  of  the  scholar  or  the  smaller 
patience  of  the  teachers^ 

Aphasia  in  lunatics. — There  is  still  one  question  which  it  is  necessary 
to  consider :  is  aphasia,  when  it  occurs  in  persons  of  unsound  mind,  invariably 
dependent  upon  a  lesion  in  Broca's  region?  Dr  Ba^tian  mentions  the  case 
of  a  lunatic  who  did  not  utter  a  single  word  for  several  years,  except  during 
two  brief  intervals,  once  when  he  had  an  attack  of  pleurisy  that  lasted  some 
days,  and  once  when  he  was  suffering  from  toothache.  The  late  Dr  Forbes 
Winslow  met  with  a  similar  instance;  a  person  who  had  been  insane  for 
fifty-two  years  did  not  speak  during  thirty  years,  but  recovered  speech  and 
answered  questions  perfectly  well  during  the  last  fifteen  years  of  his  life.  In 
ioch  cases  there  is  surely  no  reason  to  suppose  that  there  was  any  local 
lesion  in  the  brain. 

The  same  may  be  said  of  some  cases  which  Trousseau  gives  as  examples 
of  aphasia;  for  instance,  that  of  the  lady  who  welcomed  her  visitors  by 
exclaiming  pig,  animal,  fool,  without  imderstanding  the  meaning  of  her 
words;  and  also  of  an  example  of  agraphia  in  a  lunatic  at  Broadmoor, 
where  the  inability  to  write  was  of  an  amnesic  type,  and  may  be  regarded  as 
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one  of  the  symptoms  of  mental  disorder  ('  The  Brain  aa  an  Organ  of  Mlitd,' 
3rd  ed.,  p.  660y.* 

Apoplexy. — This  t^rm  originally  signified  a  "  stroke  "f  by  which  the 
patient  falls  ''  like  an  ox  struck  down  by  the  butcher ; "  and  we  Bhali  here 
I  use  it  in  this,  \ts  proper  sense.  Unfortunately  the  word  was  traniferred  bj 
metonymy  to  effusion  of  blood  upon  the  brain,  which  waa  found  to  be  tl^ 
most  common  cause  of  such  attacks  when  autopsies  began  to  be  made; 
and  this  use  of  the  word  was  afterwards  extended  to  haemorrhages  in  other 
parts,  so  that  pulmonary  apoplexy,  retinal  apoplexy,  and  apoplexy  of  the 
suprarrenal  capsules  are  spoken  of.  There  is  no  advantage  in  miscallini^ 
apoplexy  a«  a  mere  synonym  for  haemorrhage ;  and  in  clinical  medicine  it  it 
!  desirable  to  have  a  name  for  the  sudden  attack  of  insensibility  which  is  dae 
to  suddenly  increased  pressure  within  the  cranial  cavity — usually  but  not 
always  rupture  of  an  artery — as  distinguished  from  failure  of  the  heirt* 
action  or  syncope  on  the  one  hand,  and  on  the  other  from  narcotic  or  alco- 
holic poisoning,  uraemia,  epilepsy,  or  external  injury.  , 

Symptoms, — ^A  patient  in  an  apoplectic  fit  lies  ''  deprived  of  sense  and 
motion."  He  is  not  asleep,  for  he  cannot  be  roused  ;  but  there  may  be  ranr- 
ing  degrees  of  insensibility.  Sometimes  the  well-known  voice  of  a  wife 
or  daughter  may  elicit  an  unintelligible  muttering  in  reply,  or  a  spoon  put 
to  the  lips  may  cause  them  to  be  closed,  or  one  hand  may  be  raised  to  nib 
the  side  of  the  face.  More  often  there  is  not  even  partial  consciousnen; 
the  limbs  remain  in  whatever  position  they  happen  to  lie,  and  no  stimoliu 
excites  a  response ;  the  breathing  and  the  beating  of  the  heart  alone  indi- 
cate life. 

The  pupils  are  torpid,  or  insensible  to  light ;  they  are  sometimes  dilated 
or  minutely  contracted,  and  often  unequal.  In  severe  cases  of  apoplexy, 
the  conjunctivae  can  be  touched  without  exciting  reflex  movement  in  the 
eyelids,  and  the  cutaneous  reflexes  are  diminished  or  abolished.  Pinehing 
or  pricking  the  skin  seldom  leads  to  any  sign  of  consciousness,  but  some- 
times the  hand  or  foot  is  drawn  away  on  one  side  and  not  on  the  other,  or 
when  the  arms  are  lifted  and  allowed  to  drop  upon  the  bed,  one  only  falls  as 
a  dead  weight ;  or  the  arm  and  leg  on  one  side  may  be  rigid.  These  aw 
important  indications  of  hemiplegia,  as  is  also  the  conjugate  deviation  of 
the  eyes  described  above  (p.  730). 

llie  countenance  sometimes  is  pale,  sometimes  congested  and  purple, 
with  livid  lips  and  tongue,  while  the  features  are  often  swollen,  and  the 
forehead  bathed  in  perspiration. 

The  Umperature  is  chiefly  important  for  prognosis.  As  BoumeviUc 
found,  there  is  at  first  a  slight  fall,  about  2°  Fahrenheit.  In  rapidly  fatal 
oases  a  normal  or  subnormal  temperature  continues  until  death :  but  if  life 
is  prolonged  the  temperature  rises  to  99°  or  about  100°.  When  death 
occurs  at  an  interval  of  more  than  ten  hours  from  the  commencement  of 
^  the  attack  it  is  often  preceded  by  a  rapid  elevation  of  temperature,  and 
this  is  always  an  unfavourable  siprn.     In  one  fatal  case  at  Guy*8  Hospital 

*  The  reader  is  referred  for  a  fall  and  interesting-  discauion  of  aphasia  and  itsrtriHiM 
to  the  Lumleian  Lectures  of  Dr  Bastian  before  the  Royal  College  of  Phjiieians  in  1897 
(•  Lancet,*  April  3rd— May  Ist,  1897). 

t  O^r.  'AvowXriyia,  iwowXriVa,  a  stroke,  a  classical  Greek  word  from  irmtXn^m^^ 
strike,  to  disable  (Soph.,  '  Antigone,'  v,  1189,  where  it  is  applied  to  syncope),  lied  by 
Hippocrates  of  a  "stroke"  of  the  palsy,  bnt  applied  to  one  limb,  at  raiXoc  arorX^cncvr, 
a  paralysed  leg.— Xat.  SidetaUo.^-Fr.  Cou^  da  9MXL%.'—Oerm.  Sehlagflnae. 
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the  thermometer  r^stered  107^.  When  recovery  is  to  take  place,  the 
temperature,  if  it  haa  risen,  returns  to  the  normal  point  two  or  three  days 
after  the  attack  began. 

The  pulse  may  be  either  increased  or  diminished  in  frequency ;  the  pro- 
gnosis is  bad  if  it  is  greatly  above  or  greatly  below  the  average — say  below 
60  or  above  120.  Unfortunately,  the  converse  is  not  always  true.  As  a  ; 
rule  the  pulse  becomes  more  rapid  as  the  case  goes  on  towards  a  fatal  < 
termination ;  but  a  still  worse  sign  is  irregularity,  a  succession  of  frequent 
beats  followed  by  a  series  of  beats  at  long  intervals.  Formerly  great  stress 
was  laid  upon  the  "  full "  and  "  labouring  "  character  of  the  radial  pulse 
in  apoplexy,  and  it  was  supposed  to  indicate  venesection.  We  now  refer 
this  character  either  to  want  of  elasticity  from  atheroma  of  the  aorta,  or  to 
the  high  arterial  tension  of  c]ut)nic  Bright's  disease. 

The  breathing  is  often  infrequent;  there  may  be  as  few  as  three  or 
four  respirations  in  the  minute.  Towards  the  last  the  patient  may  cease  to 
breathe  for  perhaps  a  minute,  and  a  purple  flush  appears  over  the  coun- 
tenance, but  afterwards  a  deep  breath  is  again  drawn,  the  face  resumes  its 
natural  colour,  and  the  respiration  goes  on  as  before.  This  may  be  re- 
peated several  times,  until  at  length  the  final  breath  is  drawn ;  but  the  | 
heart  may  go  on  beating^  for  a  considerable  time  still.  In  some  cases  the  - 
respiration  assumes  the  characters  described  by  Cheyne  and  afterwards  by 
Stokes,  and  known  by  their  names. 

In  many  cases  apoplexy  destroys  life  by  a  more  gradual  increase  of 
obstruction  to  the  breathing.  One  cause  of  this  is  the  supervention  of 
congestive  oedema,  beginning  in  the  bases  of  the  lungs  and  spreading  u))- 
waxds  through  their  dependent  parts — so  called  hypostatic  pneumonia.  An- 
other is  the  accumulation  of  a  thin  mucus  in  the  air-passages,  which  forms 
a  froth  with  the  inhaled  air,  and  may  fill  tfie  bronchi  and  even  the  trachea. 
Dyspnoea,  again,  is  often  caused  by  the  entrance  of  fluid  nourishment  into 
the  air-passages;  for  when  a  patient  is  insensible,  milk  and  beef-tea  and 
brandy  are  very  apt  to  run  down  into  the  larynx  without  giving  rise  to  any 
warning  cough  or  sensation  of  choking. 

Yet  another  important  cause  of  dyspnoea  is  the  impediment  to  the  act 
of  respiration  which  is  due  to  paralysis  of  the  tongue  and  fauces.  Everyone 
who  has  made  many  examinations  on  the  bodies  of  those  who  have  been 
suffocated  knows  how  large  a  quantity  of  frothy  fluid  is  found  in  the  air- 
passages,  even  when  death  has  been  rapid  ;  but  an  apoplectic  patient  may 
lie  for  days  in  a  condition  of  dyspnoea.  This  is  shown  not  only  by  the 
lividity  of  his  countenance,  but  also  by  the  stertor  that  accompanies  the 
entrance  and  exit  of  air.  The  causes  that  lead  to  the  occurrence  of  this 
sound  were  clearly,  pointed  out  by  Dr  Bowles,  in  the  *  Med.-Chir.  Trans.'  for 
1860.  He  admits  that  when  the  mouth  is  partially  open  the  soft  palate 
sometimes  drops  upon  the  tongue,  and  vibrates  as  the  air  rushes  beneath 
it ;  but  he  ascribes  far  more  importance  to  a  change  in  the  position  of  the 
tongue  itself ;  he  shows  that  when  the  mouth  falls  open,  the  pinnt  of  attach- 
ment of  the  lingual  muscles  to  the  symphysis  is  carried  backwards,  and 
he  thinks  that  the  tongue  then  comes  into  contact  with  the  posterior  wall 
of  the  pharynx.  As  might  be  expected,  this  is  most  apt  to  occur  while  the 
patient  'lies  supine.  As  Dr  Bowles  says,  turning  him  over  on  his  side. 
with  the  mouth  inclined  so  that  the  saliva  and  mucus  can  drain  away,  is 
often  followed  by  disappearance  of  stertor  and  by  decided  improvement  in 
other  symptoms. 
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1  When  the  breathing  is  noi^  the  cheek  is  often  puffed  out  at  each  «- 
piration,  in  consequence  of  paralytis  of  the  buooinator  mysole;  this  vprn- 
[J torn  18  unfavourable. 

Duration, — The  period  that  an  apoplectic  seizure  lasts  is  Terr  Tsrij 
1q  some  exceedingly  rare  instances  death  takes  place  in  a  few  mini 
Abercrombio  relates  how  a  woman  who  seemed  to  be  ia  perfect  health  wii 
one  evening  at  a  crowded  meeting,  when  she  uttered  a  loud  scream,  and 
fell  down  insensible.  She  waa  immediately  curried  out,  remained  pole  and 
uncoDSoiouB,  and  within  five  minutes  she  was  dead-  Hughlings  Jackfon 
mentions  a  similar  case  of  a  woman  who  wfts  sitting  at  the  tea-tftble,  whidl 
she  stopped  in  the  middle  of  a  laugh,  cried  out,  '*  Oh»  my  head !  "  fell 
in  her  chair,  and  died  within  not  more  than  five  minutes.  In  both  tl 
cases  meningeal  haemorrhage  was  found. 

In  1864  there  was  brought  to  Gu/s  Hospit>al  the  body  of  a  wommn 
had  died  in  a  few  minutes  as  she  was  returning  home  from  the  theatre 
with  her  children  ;  in  that  instance  also  a  large  quantity  of  blood  had  be«i 
poured  out  over  the  sides  and  base  of  the  brain. 

Dr  Fagge  once  found  at  an  autopsy  a  large  clot  in  thfi  left  hemiiphefv. 
bursting  into  the  lateral  ventricle.      The  patient*  a  man  aged  forty-ouc, 
was  in  a  siurgical  ward  for  some  laryngeal  affection^  and  liad  been  ir&i 
down  to  the  dispensary  to  fetch  the  medicines ;  on  his  way  he  had  a  fil» 
became  comatose,  and  died  within  ten  minutes, 
I         One  would  have  expected  that  htemorrhage  into  the  fx>n8  would  oftfo 
•  cause  instantaneous  death.     But  Jackson  remarks  that  he  has  never  seen 
such  a  case,  although  he  has  known  a  woman  lie  deeply   comatose  hr 
some  hoursy  in  whom  this  part  was  afterwards  found  hollowed  out  into  * 
mere  shell.     In  the  most  rapidly  fatal  case  of  a  clot  in  the  pons  rewrderf 
at  Guy's   Hospital  death  occurred  in  forttj   minutes;    two  patieut-i  liTwi 
each  for  two  hours,  one  nine  hours  and  a  half,  one  thirteen  hours,  no^ 
sixteen  hours,  and  one  two  days. 

Of  seventy-eight  cases  of  luemorrhage  into  the  pons  collected  by  Bode 
and  quoted  by  Ross,  forty-sir  proved  fatal  within  twentif-fmir  houn. 

Meningeal,  like  pontine,  haemorrhage  conmionly  proves  fatal  vitlufl 
forty-eight  hours.  But  in  the  ordinary  form  of  apo^ileiy,  in  which  hW 
is  effused  into  the  neighbourhood  of  the  corpus  striatum,  lift*  is  often  nuip- 
tained  for  a  much  longer  period.  In  twelve  such  cases  at  Guy's  Hospital 
death  did  not  occur  until  between  the  second  and  the  seventh  daji;  ^ 
in  six  cases  at  the  end  of  ten,  twelve,  thirteen,  sixteen,  nineteen,  wnA  t^*> 
nineteen  days  respectively.  It  is  worthy  of  remark  that  two  among  the 
six  cases  were  examples  of  a  very  rare  occurrence,  the  formation  of  a  ^<'* 
within  the  substance  of  the  brain,  which  was  large  enough  to  destroy  lif«- 
but  which  yet  failed  to  reach  either  the  lateral  ventricle  or  the  %\ai^^ 
and  in  a  third  case  the  seat  of  the  hfemorrhage  was  quite  eiceptionfll. 
being  the  interior  of  one  occipital  lobe. 

In  twenty-four  consecutive  fatal  cases  of  cerebral  hfemorrhage  under  the 
present  writer's  care,  death  took  place  under  twelve  hours  in  seven,  under 
twenty-four  in  eleven  ;  on  the  second  or  third  day  in  three;  oo  tli»ftwwt^* 
fifth,  or  sixth  in  eight ;  and  on  the  ninth  in  two. 

In  many  cases  after  an  apoplectic  attack,  consciousness  i*  itfti»»^ 
more  or  less  gradually.  After  a  few  hours  one  is  perhaps  able  to  wm  ^ 
patient  so  that  he  will  give  his  name,  although  when  left  to  hitiitcif  ^ 
still  takes  not  the  slightest  notice  of  anything.     For  several  days  br  p**^ 
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rally  remainB  drowsy  and  apathetic,  or  if  he  talks  his  ideas  are  confused 
and  perplexed.  Occaaionally  he  is  delirious,  talking  incoherently,  and 
trying  to  get  out  of  bed,  and  in  such  cases  the  prognosis  is  not  good, 
in  spite  of  the  fact  that  the  coma  has  passed  off.  Nothnagel  says  it  is  ' 
exceptional  for  recovery  to  occur  if  insensibility  persists  for  a^  long  as 
forty-eight  hours.  In  cases  which  terminate  favourably,  as  the  patient  re- 
gains consciousness,  hemiplegia,  with  or  without  aphasia,  becomes  manifest. 
Prodroma. — The  older  writers  laid  great  stress  upon  certain  symptoms 
which  they  believed  to  be  frequent  precursors  of  apoplexy,  and  which  they 
therefore  designated  **  warnings  "  or  *'  molimina."  Under  these  names  they 
included : — epistaxis,  ecchymosis  of  the  conjunctivae  after  coughing  or  sneez- 
ing;  and  the  frequent  recurrence  of  giddiness  in  a  person  advanced  in 
years.  These  last  symptoms  are  no  doubt  likely  to  be  due  to  disease  of  the 
cerebral  arteries,  which  may  soon  lead  to  their  rupture  ;  and  arterial  disease 
may  lead  to  other  nervous  disorders — such  as  thickness  of  speech,  diplopia,  ^i^^ 

partial  ptosis,  sensations  of  numbness  and  formication  in  the  hand  or  fingers,   P;'»  *- 
partial  loss  of  power  in  the  arm,  or  dragging  of  the  foot.     If  any  of  these 
occur  in  an  old  man  or  woman,  one  cannot  overlook  its  possible  significance 
as  a  warning  of  apoplexy. 

Indeed  such  symptoms  are  often  the  results  of  a  small  cerebral  haemor- 
rhage, which  has  already  taken  place,  and  precede  the  effects  of  a  larger 
one. 

Onset. — ^Abercrombie,  many  years  ago,  observed  that  cerebral  haemor- 
rhage comparatively  seldom  leads  to  sudden  loss  oi  sense  and  motion,  or  (in 
other  words)  to  the  classical  form  of  apoplectic  seizure.  A  precise  clinical 
history  of  the  cases  in  which  extravasation  of  blood  is  most  apt  to  be  foimd 
is  given  in  his  celebrated  work.  The  first  symptom,  he  says,  is  a  pain  in 
the  head.  The  face  becomes  pale,  the  body  cold,  and  the  pulse  very  weak ; 
there  is  nausea,  or  even  vomiting;  and  he  may  fall  to  the  grovmd  faint 
and  exhausted.  Often  a  slight  convulsion  occurs.  After  a  little  while  he 
may  be  able  to  walk  home ;  he  is  quite  sensible,  but  oppressed  ;  he  remains 
cold  and  feeble,  with  cadaverous  pallor  of  the  coimtenance.  By  degrees  he 
recovers  his  warmth,  his  face  regains  its  natural  appearance,  and  his  pulse 
improves  in  strength.  Then  he  becomes  flushed,  answers  questions  slowly, 
and  gradually  sinks  into  coma,  from  which  he  rarely  recovers. 

All  subsequent  writers  have  recognised  the  truth  of  this  picture.     After  ' 
fracture  of  the  skull,  when  the  middle  meningeal  artery  is  torn  through, 
there  follows  a  very  similar  series  of  events ;  and  the  name  of  "  ingravescent 
apoplexy  "  has  been  given  to  cases  which  run  such  a  course. 

Cerebral  haemorrhage  seldom  produces  sudden  coma.  No  doubt  the 
patient  is  often  insensible  when  first  seen ;  perhaps  he  is  picked  up  in  the 
street,  or  found  lying  on  the  floor,  or  in  a  water-closet ;  or  the  seizure  may 
have  come  on  during  sleep.  But  Trousseau  says  that  although  his  atten- 
tion was  for  fifteen  years  directed  to  the  question,  he  did  not  in  that  time 
meet  with  a  single  instance  in  which,  when  an  attack  of  apoplexy  due  to 
cerebralJLsBmorrhage  occurred  in  the  presence  of  witnesses,  it  did  not  begin 
more  or  less  gradually.  An  exception  must  be  made  for  those  rare  cases 
which  destroy  life  in  a  few  minutes  (p.  746),  and  another  exception  is 
allowed  by  Trousseau  himself  for  certain  caaes  which  begin  with  an  epi- 
leptiform seizure,  an  exception  endorsed  by  Hughlings  Jackson.  But 
ingravescent,  not  sudden,  apoplexy  is  the  rule  in  cases  of  large  cerebral 
liaemorrhage. 
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It  must,  however,  be  admitted  that  the  symptoms  before  coma  sets  in 
are  more  variable  than  would  appear  from  Abercrombie's  description.    Pain 
in  the  head  is  often,  perhaps  most  often,  absent.     Not  infrequently  the 
only  thing  which  is  noticed  by  the  patient  is  a  numb  feeling,  or  a  sense  ci 
weight  in  one  of  the  limbs.     Thus  Trousseau  relates  the  case  of  a  woiuan 
who  while  returning  from  market  noticed  that  she  dragged  her  right  leg, 
and  that  her  right  arm  felt  heavy,  so  that  she  changed  into  her  left  haoda 
folded  newspaper  which  she  was  carrying,  lest  it  should  fall  into  the  mad; 
she  walked  upstirs  into  her  room,  took  off  her  clothes,  and  got  into  bed; 
after  which  she  became  hemiplegio  and  comatose,  and  remained  in  a  state 
of  stupor  for  three  days.     Another  patient  of  Trousseau  had  noticed  while 
at  dinner  that  one  of  his  hands  felt  heavy ;  he  was  not  giddy,  but  faltered 
a  little  in  his  speech ;  he  tried  to  rise  from  his  chair,  but  one  of  his  legg 
being  paralysed  he  fell  down.     His  children  lifted  him  up,  and  with  their 
help  he  walked  into  the  next  room,  where  Trousseau  found  him  in  three 
quarters  of  an  hour  perfectly  conscious ;   but  his  left  arm  and  leg  were 
almost  powerless.     Coma  set  in  in  a  few  hours,  and  he  died  the  next 
morning. 

Convulsive  movements  are  only  occasionally  observed  in  cases  of  genuine 
apoplexy  from  cerebral  haemorrhage — not  congestion  cirihrale  apofiecti- 
forme.  Dr  Pitt  found  it  twice  in  79  cases  at  Guy's  Hospital.  It  is  usually, 
but  not  always,  limited  to  the  paralysed  limbs,  and  when  the  head  is  affetted 
by  this  clonic  spasm  it  is  turned  away  from  the  seat  of  hsemorrhage,  i.  e. 
towards  the  paralysed'  side. 

Among  the  early  symptoms  of  cerebral  haemorrhage  is  a  tranaitorr  Ion 
I  of  consciousness,  from  which  the  patient  quickly  recovers,  so  that  it  is 
separated  by  an  interval  from  the  final  coma.     To  this  Trousseau  frives 
the  significant  name  of  "  cerebral  surprise."     The  writer  once  saw  a  strik- 
ing instance  of  this  kind.     He  was  sent  for  to  an  old  lady  who,  while  at 
'  supper,  **  became  faint  "  and  slid  from  her  chair  to  the  ground.     'NVhen  he 
.  arrived  she  was  on  a  sofa,  and  said  she  was  much  better,  but  within  a  few 
minutes  she  became  again  unconscious,  and  died  in  deep  coma  a  few  houn 
later.     Next  day  he  found  a  large  haemorrhage  into  the  ventricle. 
.       The  probable  explanation  is  that  the  first  extravasation  of  blood  acts  as 
la  shock,  and  stuns  the  patient  as  with  a  blow ;   the  heart  is  faint,  the 
'blood-pressure  falls  and  the  haemorrhage  is  arrested.     After  an  interval  the 
heart  recovers,  fresh  haemorrhage  takes  place  and  produces  the  ordinary 
ingravescent  coma.     In  some  cases  the  coma  is  preceded  by  deliriiun. 

Diagnosis  of  the  seat  of  the  lesion. — Speaking  generally,  the  most  pn»- 
bable  seat  of  cerebral  haemorrhage  is  the  most  common  one — the  regi«  *n  (^i 
the  corpus  striatum,  and  particularly  the  external  and  internal  cai^s^ulrt 
(cf.  supra,  p.  724).  If  a  second  or  third  attack  has  proved  fatal,  thore  i« 
very  likely  ventricular  haemorrhage.  If  death  has  come  on  unus^nftWy 
rapidly  there  is  probably  either  moderate  effusion  in  the  pons,  or  a  vert 
large  one  on  the  surface  or  into  the  ventricles. 

The  fact  that  lesions  affecting  the  cerebral  convolutions  so  ofteKJi.  i^^* 
rise  to  convulsive  seizures  has  led  some  observers  to  suppose  tha^-  «%>i^^ 
sjTiiptoms  are  especially  apt  to  occur  in  cases  of  meningeal  heemorrW*aq^ 
but  our  cases  do  not  bear  this  out.  Nor  is  rigidity  of  the  limbs  no*^&A 
having  been  frequently  present — a  fact  which  Dr  Goodhart  pointed  ^^^^"^^ 
the  *  Guy's  Hospital  Reports '  for  1876.  It  seems,  however,  that  dL  -^src' 
hemiplegia  is  not  oiten  oV>%eT\e^  Vti  Wi\^  lorca  q1  ^^qi^^x^  \  the  blood 
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it»  way  too  eaaily  along  the  subarachnoid  space  at  the  base  of  the  brain 
to  compress  one  hemisphere  more  than  the  other. 

It  is  doubtful  whether  extravasation  of  blood  into  the  lateral  ventricle 
can  be  recognised  at  the  bedside.  The  recurrence  of  coma,  after  recovery 
from  a  first  seizure,  was  attributed  to  this  cause  by  Nothnagel;  but  we 
have  seen  that  it  is  conmion  in  all  cases  of  apoplexy.  Others  have  sup- 
posed that  the  presence  of  ventricular  effusion  is  indicated  by  paralysis  of 
all  four  limbs  succeeding  to  hemiplegia ;  or  by  early  rigidity  of  the  paralysed 
arm  and  leg,  as  maintained  by  Durand-Fardel.  But  neither  supposition  will 
bear  the  test  of  post-mortem  experience.  In  1874  Dr  Fagge  made  an 
autopsy  in  the  case  of  a  lad,  aged  seventeen,  who  had  died  fifteen  hours  after 
having  been  found  lying  on  the  ground  unconscious.  Not  only  both  lateral, 
but  also  the  third  and  fourth  ventricles,  were  full  of  clot,  which  was  in  equal 
abundance  on  the  two  sides.  No  cause  for  the  haemorrhage  could  be  found ; 
but  there  had  been  repeated  epileptiform  fits.  In  1876  an  old  womaii  died 
in  the  Clinical  Ward  of  Guy's  Hospital  of  apoplexy  without  hemiplegia. 
The  right  ventricle  was  full  of  clot,  which  had^come  from  the  superficial 
part  of  the  caudate  nucleus,  the  internal  capsule  being  quite  uninjured. 

In  haemorrhage  of  the  pons  the  pupils  are  often  contracted  to  pins' 
points,  and  the  respirations  are  infrequent — perhaps  not  more  than  six  or 
four  to  the  minute ;  but  occasionally  we  have  seen  dilatation  of  the  pupils, 
and  the  breathing  is  sometimes  hurried  and  irregular.  Large  haemorrhage  \ 
into  the  pons  almost  always  produces  deep  coma  with  flapping  cheeks  and  | 
insensible  pupils.  Death  is  not  instantaneous :  ten  minutes  appears  to  be 
the  shortest  period  on  record — ^thirty  or  forty  minutes  to  four  or  five  hours 
the  most  common;  but  occasionally  death  may  be  delayed  for  twenty-four 
hours  and,  in  a  case  of  the  writer's,  for  forty-eight.  Haemorrhage  into  the 
pons  sometimes  leaves  behind  it  a  permanent  difficulty  of  articulation. 
Crossed  hemiplegia  can  seldom  be  made  out  satisfactorily  while  the  patient 
is  insensible,  but  if  he  recover  from  coma  this  symptom  proves  that  the 
lesion  is  unilateral  in  the  pons  or  the  upper  part  of  the  bulb. 

Haemorrhage  into  the  cerebellum  is  remarkably  rare,  and  very  seldom 
large ;  if,  however,  it  occurs  near  the  surface  and  breaks  into  the  fourth 
ventricle,  death  quickly  ensues  from  compression  of  the  respiratory  centre  of 
the  bulb.     The  diagnosis  of  local  lesions  is  more  exact  in  caaes  of  tumour  ' 
than  of  haemorrhage  (cf.  infra,  pp.  786-8).  • 

General  Diagnosis. — ^In  the  diagnosis  of  apoplexy  one  has  to  bear  in 
mind  many  possibilities ;  in  few  diseases  is  it  more  important  or  more  diffi- 
cult to  form  a  right  judgment.  Error  may  arise  in  two  ways :  sometimes 
from  the  absence  of  any  trustworthy  history ;  sometimes  from  the  doubtful 
nature  of  the  symptoms. 

Thus  a  man  may  be  discovered  comatose  and  stertorous  in  bed  or  on 
the  pavement,  and  there  may  be  no  one  to  say  what  has  happened ;  often 
it  is  impossible  to  depend  upon  the  statements  of  those  in  whose  company 
he  is  found;  and  sometimes  there  is  suspicion  of  foul  play.  In  all  such 
cases  the  following  possibilities  must  be  taken  into  careful  consideration 
before  deciding  that  the  case  is  one  of  apoplexy :  that  the  patient's  brain 
has  been  injured  by  external  violence,  as  by  a  blow  or  a  fall,  with  or  with- 
out fracture  of  the  skull ;  that  the  disease  is  abscess,  tumour,  or  meningitis  : 
that  he  has  taken  narcotic  poison ;  that  the  poison  is  alcohol ;  and  that  the 
coma  is  due  to  unemia,  to  diabetes,  &c.,  or  to  the  effect43  of  an  epileptic  fit. 

1.  As  regards  injury  to  tike  brain,  difficulties  arise  in  several  wav«.. 
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Tliere  may  be  no  brube  upon  the  face  or  bead,  and  no  displacement  of  anjr 
part  of  tbe  calvaria,  so  that  it  is  only  at  the  autopsy  that  we  discofer  %ht 
iikuli  to  be  fractured,  or  the  brain  on  one  side  bniieed.  Even  then,  ftiw  w 
by  no  means  justitied  in  concluding  that  the  case  wns  or  «f 

accident  or  of  injury  inflicted  by  others.     The  patient  may  L  i  i*r 

been  drunk,  and  in  falling  may  have  fractured  his  skull.  A  man  wn*  once 
admitted  into  Guy's  Hospital  who  was  driving  in  a  cart,  when  he  fell  and 
was  picked  up  insensible.  He  died  after  four  days,  and  the  surface  uf  tlst 
bruin  was  found  to  be  extensively  bruified ;  but  as  he  was  known  tn  li^  ft 
subject  to  epilepsy,  it  appeared  that  one  of  these  attacks  hud  been  the  c^uie 
of  his  falling. 

We  must  bear  in  mind  that  meningeal  haemorrhage  often  occurs  tm  iht 
result  of  disease ;  it  is,  therefore,  only  when  the  brain-substaoce  itwjll  i» 
eechymosed  that  we  are  justified  in  attributing  to  external  violence  ca*eft  in 
w^hich  blood  is  foimd  etfused  on  the  surface  of  the  brain.     On  the  '^ther 
hand,  we  hrive  had  sevend  instances  in  which  a  severe  injury  of  th^»  *kiill 
with  laceration  of  the  cerebral  convolutions  has  been  associated  with  hanufr 
rhage    into    the    ceutral    parts.     Some    of    these    have    undoubtedly    lit^fi 
examples   of   primary    haemorrhage,    the   superficial    injuries    havini'  ticen 
caused  by  the  patient's  falling  upon  a  kerbstone  or  the  like  ;  but  it  is  cerrtia 
that  a  fall  or  a  blow  upon  the  head  may  in  rare  cases  cause  rupture  fif  «» 
artery  in  the  interior  of  the  brain. 

Ill  1865  a  patient  was  admitted  wbo  hud  be«n  found  lying  by  the  side  of  a  crmMtlk* 
handle  of  which  seemed  to  hsve  struck  him  on  the  head,  for  there  wm«  a  woiaud  of  the  lol^^ 
At  the  autopsy  tbe  left  corpos  striatum  aod  thalamus  were  found  to  he  dastfy^«d  h^  » 
brge  mass  of  blood  lying  between  them. 

lu  1862  tt  rnati  wns  admitted  who  had  fallen  seveml  feet  upon  his  hen  T  r  .{frvna 

on  which  he  had  been  workings.     His  skull  was  found  fractured,  bat  tl;*  rnrl.^ 

were  full  of  blood,  aud  the  rigrht  corpus  Btriattun  was  broken  up  by  a  Urtre  nui  wmdi  pro- 
jected through  an  opening  in  its  surface.  His  fellow* workmen  thought  he  had  orerbslsiKel 
himself,  as  he  had  shown  no  signs  of  having  a  fit;  bat  the  question  was  Itit  opai  ia  Dr 
Fagge's  report. 

In  1866  n  man  was  admitted  Into  a  surgical  ward  an  hour  heforif  his  death  w1v>  kid 
been  steering  a  barge  on  the  Surrey  Cannl,  when  a  steamer  came  loo  close  no 
rodder;   the  tiller  knocked  him  over,  and  he  was  picked  np  iD»t*n«tbte.     T 
injury  to  the  cranium,  nor  to  the  surface  of  the  brain.     Tlie  right  lateral  ^ 
found  full  of  effused  blood,  the  septum  was  broken  down^  and  there  was  a  mi 
the  fourth  ventricle. 

In  1868  a  patieut  in  the  ophthalmic  ward  missed  his  footings  fell*  and  stmck  lui  \rfl 
temple.  A  hirge  qliantity  of  blood  was  effused  upon  the  cerebral  convolnUoiLK  bol  5ht 
right  corpus  striatum  was  also  extensively  eccbymo^d,  and  bad  in  itainteriot  a  nsM  irf 
blood  of  the  size  of  a  htizebnut. 

In  1870  a  man  came  to  the  hospital  with  a  cut  on  his  forehead,  saj  tji|«<l 

upon  a  flight  of  stone  steps  at  the  Victoria Tlieatre,    He  ultimately  beca.,  .  *'  *^^ 

died  comatoscp  wbvn  the  right  lateral  ventricle  was  found  to  contain  a  large  dou  i^'^'  ^^'^ 
having  ooxed  from  ii  rent  in  the  thalamus. 

It  will  be  noticed  how  closely  the  appearances  found  in  these  fivf  ra^* 
resembled  those  of  spmntaneouB  cerebral  hsemorrhagre.  In  the  reports  ^ 
three  of  them  it  ia  distinctly  stilted  that  the  kidneys  were  grantilar.  (^f 
wasted,  or  cystic.  So  that,  even  if  the  rupture  of  the  artery  was  tbf  dm<^ 
result  of  a  blow  or  fall  in  each  instance,  they  may  fairly  be  rcgimifd  w 
examples  of  ordinary  apoplexy,  the  main  cause  having  probably  Ijeec  th€ 
existence  of  chronic  disease  in  the  coat«  of  the  artery.  Most  like}?,  if  w 
accident  had  happened,  these  patients  would  have  died  of  spofitaD*^^ 
haemorrhage  into  the  brain  before  long.  One  cannot  be  snrprited  that  it  ii 
impossible  to  dinpnose  such  cases  in  the  absence  of  a,  histon^*  daring  11'*^ 
when  the  right  interpretation  is  so  difficult  after  an  autopsy. 
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2.  Other  structural  lesions  of  the  brain  may  occasionally  give  rise  to  a 
rapidly  fatal  attack,  resembling  apoplexy,  from  haemorrhage.  This  is  the 
case,  for  instance,  with  cerebral  abscesses  and  tumourSy  and  occasionally 
with  meningitis,  whether  tramnatic,  tuberculous,  or  syphilitic.  Some- 
times, indeed,  cerebral  haemorrhage  does  really  occur  as  a  complication  of 
the  softer  and  more  vascular  tumours,  from  the  blood-vessels  within  the 
growth  giving  way,  and  pouring  out  a  large  quantity  of  blood.  It  is  not 
improbable  that  in  many  of  the  cases  in  which  haemorrhage  has  been  foxmd 
in  the  cerebellum,  or  in  some  other  vmusual  seat — if  the  patient  was  young 
and  the  arteries  healthy — the  original  disease  has  been  a  soft  tumour  of 
small  size,  which  has  been  torn  up  by  the  extravasated  blood  and  over- 
looked at  the  autopsy. 

3.  Narcotic  poisoning  may  be  mistaken  for  apoplexy,  or  vice  versd. 
We  have  seen  that  in  some  instances  in  which  blood  is  effused  into  the  pons 
the  pupils  are  contracted  and  the  respiration  is  regular  and  very  infrequent, 
just  as  in  persons  who  have  taken  large  doses  of  opium. 

I  was  sammoned  one  night  to  see  a  lady  some  six  or  seven  miles  away  from  London,  and 
foand  her  comatose,  with  the  symptoms  just  mentioned.  There  was  a  suspicion  that  she 
had  poisoned  herself,  for  the  day  was  the  anniversary  of  the  death  of  a  son ;  and  a  few 
hours  before  her  illness  began  she  had  said  to  a  sister,  who  had  come  to  visit  her,  **  Well, 
have  yon  come  to  see  me  die  ?"  But  she  had  been  sitting  up  in  bed  talking  to  this  sister, 
and  apparently  as  well  as  usual,  when  she  suddenly  fell  back  comatose.  This  fact  appeared 
to  exclude  the  possibility  of  her  having  taken  opium ;  and  the  conclusion  seemed  clear  that 
there  was  hsBmorrhage  into  the  pons.  But  the  next  morning  she  was  quite  well  again,  and 
never  confessed  that  she  knew  the  cause  of  her  illness.  Thus  a  patient  deeply  comatose 
from  opium  maif  recover  without  being  walked  about  or  swallowing  strong  coffee  or 
stimulants.— C.  H.  F. 

In  one  case  of  suicide  from  prussic  acid,  recorded  by  Dr  Stevenson 
('  Guy's  Hosp.  Rep.,'  1869),  death  did  not  occur  for  more  than  an  hour  and 
a  quarter  after  the  discovery  of  the  fact  that  the  poison  had  been  swal- 
lowed, and  the  symptoms  could  not  have  been  distinguished  from  those  of 
apoplexy ;  but  all  difficulty  was  removed  by  the  fact  that  there  was  on  the 
table  a  half-empty,  although  corked,  bottle  containing  some  of  the  poison. 
A  marked  odour  of  prussic  acid  was  diffused  through  the  room,  but  the 
patient's  breath  did  not  smell  of  it. 

4.  It  is  often  difficult,  and  sometimes  impossible,  to  distinguish  apo- 
plexy from  drunkenness.  A  man  who  really  is  decul  drunk  may  be  sup- 
posed to  have  cerebral  disease;  but  the  only  result  likely  to  follow  this 
mistake  is  that  a  patient  who  had  been  expected  to  die,  or  at  least  to 
become  hemiplegic,  may  in  a  few  hours  completely  recover. 

In  1868  a  boy,  aged  fourteen,  was  admitted  into  Gny's  Hospital,  who  with  another  boy 
had  stolen  two  bottles  of  brandy,  and,  according  to  his  companion's  statement,  had  drunk 
a  reputed  quart  (twenty -six  and  two  thirds  fluid  ounces)  without  any  admixture  with  water. 
This  occurred  at  about  2.15  p.m.;  by  four  o'clock  he  was  insensible,  and  he  was  at  once 
taken  to  the  hospital.  He  was  still  completely  insensible,  but  without  stertor;  his  pupils 
were  at  first  of  natural  size,  but  afterwards  became  contracted.  An  oesophageal  tube  was 
passed,  and  the  contents  of  the  stomach  were  pumped  out,  with  a  most  powerful  odour  of 
braody.  He  was  then  put  to  bed,  and  an  enema  of  coffee  was  given.  He  remained  uncon- 
•eions  for  twelve  hours;  then  he  asked  for  a  glass  of  water,  and  before  long  was  well. 
Dr  Stevenson,  commenting  upon  this  case  in  the '  Guy's  Hosp.  Reports '  for  1869,  says  that 
no  doubt  the  boy  owed  his  recovery  to  the  prompt  use  of  the  stomach-pump. 

It  very  rarely  happens  that  anyone  swallows  a  fatal  dose  of  alcohol 
except  for  a  wager  or  out  of  bravado,  and  then  a  physician  called  to  the 
case  is  sure  to  be  told  what  has  occurred.     To  mistake  intoxication  for 
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apoplexy  m  to  commit  an  error  likely  to  tie  more  lujurious  to  the  doctw 
than  to  tht*  patient.      But   to  supiK^se  that   a  man  who   has  ii{K>plexT  '» 
merely  intoxicated  is  a  moBl  serinua  matter.     This  is  the  niistake  irhich  is 
often  made  by  the  police,  and  into  which  medical  men  themselves  have  tot* 
often  fallen,  from  failing  to  appreciate  the  real  difficulties  of  the  diagnMk 
Perhaps  the  patient  is  found  in  a  publie-honse,  or  is  known  to  hare  been 
drinking  heavily,  or  smells  strongly  of  spirits.     The  only  safe  course  for  us 
is  to  ignore  these  facts  altogether.     The  odour  of  brandy  does  not  tvm 
prove  that  liquor  was  taken  before  the  attack  ;  it  may  have  been  ftdniinii^ 
tered  afterwards.      The   only   safe   rulej   which  should   never   be  depiul4!4l 
I  from«  is  that  a  man  who  is  iusensibie,  and  who  cannot  be  rcmaed.  iis  arfer 
!  to  be  sent  away  to  the  police  station,  nor  be  left  by  himself  to  sleep  off  tlir 
I  supposed   drunkenness ;    he  should   always   be   put    to  bed   and  cikrefniiv 
'  watched.     The  presence  of  hemiplegia,  convulsions,   or  ineqtiality  of  thr 
pupils  may  make  one  certain  that  the  case  is  due  to  something  beyond  il 
coholic   intoxication ;    and  the  same   conclusion  may   be   drawn,    althotigl 
with  less  confidence,   from  the  occurrence  of  rigidity  of  the   limbs,  or  ai 
stertor ;    but  the  ahsenrt  of  any  or  all  these  sympton^s  is  no  disproof  of 
L-erebral  disease.     The  most  importtint  cases,  however,  are  not  thosr  m  wlirJi 
c«oma,  or  even  partial  unconsciousness,  is  present,  but  rather  tho«e  b  ubiti 
the  patient  is  noisy  and  excited,  gi*imacing  and  throwing  his  Iit' *       '  •* 
one  is  perhaps  suiv  that  such  a  man  is  drunk,  but  it  may  be  i)i 
say  whether  or  not  he  also  has  htemorrhage  going  on  within  hi»^ 
ture  of  a  cei-ebral  ai'tery  seems  often  to  be  the  direct  result  of  - 

in  drink,  and  to  detect  its  early  symptoms  must  obviously,  in  »uch  fij 
cumstances,  be  exceedingly  difficult.  Medical  men  who  have  \w]  '^^ 
largest  experience  are  those  who  most  freely  acknowledge  the  imjKi*^^ 
of  speaking  confidently,  particulaily  when  the  patient  is  advanced  to  v  .r 
and  may  hnve  chronic  disease  of  his  heart,  or  of  his  kidneys  and  irr'-LrV 
arteries. 

5.  Again  there  are  cases  of  coma  which  resemble  apoplesy,  bat  ut  ^ 
to  other  toxic  causes  than  narcotics  or  alcohol :  to  poisons  pmduced  in  tb« 
body  by  disease.     It  is  possible  that  the  case  may  be  one  t>f  p^irtpf  '^^ 
some   sjiccific    fever,     Dr   Fagge    recorded   two   ctiKes   in    which   pn 
rapidly  fatal  coma  was  proved  to  be  due  to  this  auto-intoxication. 

One  waa  tlmt  of  a  niaii,ag<Ki  twenty-*i3ti  who  was  broagltt  to  the  hospital  ir«rt:»  U' 
utid  died  in  a  quarter  of  an  hoar.  Very  little  coald  be  learnt  aboiot  him  ;  lut  it  wti  \iii-* 
thot  he  lifMl  recently  Arrived  on  board  ship  in  the  port  of  Lofidon,  and  rr.m  hr  !i«.ii  l^J 
^vin^  «?videace  in  a  court  of  l»w  on  the  day  of  his  deatti.  The  brain  iipp-^rr^l  li»n^tij 
hut  there  waB  sappunitive  iiitlnuiuifttiou  of  the  peritODeum»  and  alto  of  on>.'  kne^^r^tnt 

The  other  c&se  occurred  in  a  jrirl  eleven  yean  old.  She  was  admttt4?d  intt»  ihr  ho^r'* 
ooe  mominfr  at  half-pnst  six,  and  immediately  after  heing  put-  Uv  b«d^  *hf  -^w  tm*  ^-vr 
and  died.     Her  mother  said  that  she  had  been  quite  well  until   ^  a.},  ivhrti  it. 

complained  of  pain  in  the  left  side  on  retarniagr  home  fnim  ~  rtiL.L.    *' 

went  to  bed^and  fell  asleep;  but  at  4  a.m,  (two  honrs  and  «  li  i    Ir^^li  i  •^^  »» 

found  to  be  unable  to  speak,  and  to  be  rolliug^  over  and  tliio  '  ti«  »t>d  .tz*  *'^  '' 

When  brought  to  the  hospital  she  was  unconscious,  and  >si»s  L  ,  _  ii^vili  *,:ii  h' 
tipon  her  lips;  the  right  pupil  was  dilated,  the  left  contracted.  I  h^»  :rTrir*'rvtn-  »*• 
101-2'',  the  pulse  116.  the  res]>tration  32  in  the  minute.  All  tliat  rould  tjr  *ti»^.werrJ  » 
the  autopsy  was  thiit  the  surface  of  the  right  lunjc  was  e«rchyni<>«ed,  and  (ibai  t^sra  «»'• 
pjurtial  hepatisation  of  the  lower  lobe  of  the  left  lung,  with  tuarh  tympli  tCasedM*^ 
palmoniiry  pleura  over  a  circumscribed  srej*. 

C.  Another  poasihility  is  that  the  coma  may  be  dae  lo  t^rrPMin    1\' 
older  pathologi»t€s   were  familiar  with   cases   m  which,   ft: 
effufted   u|ion   the  brain,  they  were  driven   to  suppcwe  tbiii    lae  k-wtvi* 
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symptoms  which  had  proved  fatal  were  due  to  the  presence  of  fluid  in  the 
ventricles  and  beneath  the  arachnoid;  and  they  described  the  affection/ 
imder  the  name  of  *'  serous  apoplexy."  At  the  present  day,  however,  this 
name,  and  the  theory  on  which  it  was  based,  have  alike  fallen  into  oblivion. ' 
Many  years  ago  Wilks  suggested  that  the  majority  of  the  cases  in  question 
were  examples  of  Bright's  disease ;  and  his  opinion  has  been  endorsed  by 
later  writers. 

Nevertheless  in  reading  the  detailed  clinical  reports  given  by  Aber- 
crombie,  it  is  far  from  clear  that  the  cause  of  death  in  his  cases  was  ureemia, 
rather  than  some  one  of  the  less  obvious  cerebral  lesions  which  at  that  time 
would  have  escaped  recognition.  The  cases  seem  to  be  few  in  which  the 
symptoms  were  like  those  of  apoplexy,  and  the  only  disease  discovered  at 
the  autopsy  was  in  the  kidneys.  On  the  other  hand,  it  has  often  happened 
that  albumen  has  been  detected  in  the  urine  of  a  patient  who  had  been 
brought  into  the  ward  in  a  state  of  insensibility,  and  uraemia  diagnosed, 
until  a  post-mortem  examination  showed  that  the  coma  was  due  to  cerebral 
haemorrhage.  The  common  occurrence  of  albuminuria  in  such  cases  is 
partly  because  the  kidneys  are  often  found  granular ;  partly  because  albu- 
minuria is  often  met  with  in  patients  lying  in  an  apoplectic  state,  when  the 
kidneys  are  found  after  death  to  be  perfectly  healthy ;  so  that  the  presence 
of  albumen  is  justly  regarded  as  the  result  of  venous  congestion. 

Among  the  few  instances  in  which  an  apoplectiform  seizure  has  been 
found  at  Guy*s  Hospital  to  have  been  caused  by  renal  disease,  without  any 
cerebral  lesion  being  discovered,  the  two  following  were  met  with  by  Dr 
Fagge. 

In  1867  a  man,  aged  forty-eight,  was  brought  to  the  hospital,  conscious,  but  unable  to 
speak ;  his  friends  said  that  he  had  often  suffered  ^m  h&Etdaches ;  the  day  before  his 
admission  he  complained  that  his  mind  was  wrong;  bis  manner  was  strange,  but  be 
answered  when  spoken  to.  Afterwards  he  became  insensible,  passing  his  excretions  under 
him.  At  one  time  he  regained  his  senses  sufficiently  to  say  **  yes  "  and  "  no ; "  and  he  could 
swallow ;  but  he  soon  relapsed  into  coma,  and  died  on  the  following  day.  His  pupils  were 
rather  contracted,  and  his  breathing  was  laborious.  The  brain  was  found  pale  and  ansBmic  ; 
the  Yentricles  were  nearly  empty.  The  heart  was  hypertrophied;  the  kidneys  were  extremely 
wasted,  as  a  result  of  dilatation  of  the  calyces  secondary  to  stricture  of  the  urethra. 

In  1868  a  man  aged  forty-four,  who  had  been  intemperate  and  gouty,  and  who  had  been 
snffering  from  a  severe  hesidache  for  a  fortnight,  was  brought  to  the  hospital  in  a  drowsy 
state,  from  which  he  could  just  be  roused  to  speak.  He  had  had  a  fit,  and  had  bitten  his 
tongue.  His  body  and  limbs  were  in  a  state  of  constant  jactitation.  His  pupils  were 
rather  contracted.  His  urine  was  retained,  but  his  feces  were  passed  into  the  bed.  Before 
his  death  he  had  two  more  fits.  The  only  changes  found  in  the  brain  were  that  it  wss 
toogh  and  wasted,  with  large  ventricles,  and  with  an  excess  of  fluid  in  them ;  but  the 
kidneys  weighed  onlv  two  ounces  and  a  half,  and  were  exceedingly  granular.  At  the  bed- 
aide  it  would  probably  have  been  impossible  to  say,  in  reference  to  either  of  these  cases, 
\      thftt  an  artery  had  not  given  way  within  the  bndn. 

}  It  has  sometimes  happened  that  patients  under  treatment  in  the  hq|r 

.      pital  for  Bright's  disease  have  died  quickly  with  cerebral  symptoms;   but 
I     under  such  circimistances  hflemorrhage  is  comparatively  infrequent. 

In  the  great  majority  of  cases  the  stupor  caused  by  uraemia  alternates 

with  convulsions,  and  passes  off  again  and  again  without  leaving  hemiplegia 

— so  as  to  disprove  cerebral  haemorrhage. 

7.  Coma  from  diabetes  or  from  cholcemia  may  simulate  apoplexy,  but 
the  presence  of  glycosuria  or  of  jaundice  will  decide  the  nature  of  such 
ca0e8.  In  neither  case  is  there  hemiplegia,  and  the  symptoms  come  on 
more  gradually  than  those  of  apoplexy. 

8.  Of  cerebral  diseases,  the  one  which  is  most  likely  to  be  mistaken  for 
-      •  AQ 
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apoplexy  is  a  form  of  epilepsy,  which  was  described  by  Andral  and  othe: 
French  writers  as  a  separate  malady,  under  the  cumbrous  name  of  *'  apopleo 
tiform  cerebral  congestion/'  until  Trousseau  pointed  out  its  real  naton 
and  distinguishing  characters.  In  all  probability  Abercrombie  would  hare 
included  it  under  what  he  termed  ''  simple  apoplexy/'  in  which  after  deatli 
no  morbid  appearance  could  be  discovered  in  the  brain;  and  Sir  William 
Gull  used  to  teach  in  his  lectures  that  this  '^  simple  apoplexy  "  was  nothiog 
but  epilepsy. 

Among  the  cases  related  by  Trousseau  are  the  following : 

In  1845  a  gentleman,  aged  forty- two,  was  found  in  his  bed  insensible;  his  face  vu 
tnrgid  and  livid,  there  was  stertor,  and  all  power  of  motion  and  sensation  was  lost.  Hov 
long  be  had  been  in  this  condition  bis  wife  could  not  tell — she  bad  been  {i wakened  by  t 
strange  snoring  noise.  Trousseau  bad  the  patient  placed  in  a  half -sitting  posture,  tlucv 
cold  water  in  his  face,  and  applied  ligatures  round  the  upper  part  of  the  thighs  to  retaio 
the  blood  in  the  legs.  Scarcely  one  hour  elapsed  before  be  regained  bis  senses  snd  the  oic 
of  his  limbs,  and  on  the  following  day  great  lassitude  was  the  only  remaining  sjmpton. 

Some  time  afterwards  the  same  physician  was  fetched  in  great  haste  to  a  neighboor, 
aged  seventy,  who  was  said  to  have  been  attacked  with  apoplexy  on  the  Boulerardi.  He 
had  been  unconscious  for  a  quarter  of  an  hour,  but  was  recoYering  bis  senses  when  Trooi. 
seau  arrived.  He  did  not  at  first  recognise  him,  and  looked  yacantly  round,  throwing  hit 
arms  and  legs  about  without  knowing  what  be  was  doing.  Within  a  few  hours  he  gndo- 
ally  and  completely  recovered. 

A  solicitor,  aged  thirty-five,  was  sent  to  Trousseau  from  the  country,  with  the  hiitoiy 
that  in  the  course  of  the  previous  six  months  he  bad  had  three  apoplecUc  fits.  Tb^  hsd 
lasted,  however,  an  hour  at  the  most,  and  they  had  left  no  paralysis  behind  them,  frosi. 
seau  accordingly  declared  the  disease  to  be  epilepsy,  and  his  diagnosis  was  before  1ob| 
found  to  be  correct.  But  of  course  there  must  in  every  instance  be  a  fintt  attack,  snd  tbea 
the  criterion  fails,  and  if  this  seizure  should  prove  fatal  the  real  nature  of  the  diMn 
must  remain  a  matter  of  inference. 

In  both  these  cases  the  real  nature  of  the  disease  was  afterwards  estab- 
lished by  the  recurrence  of  the  seizures  at  more  or  less  frequent  inteirali, 
attended  with  all  the  symptoms  of  epilepsy.  Indeed,  it  must  be  obseired 
that  in  each  case  the  attack  began  when  no  skilled  observer  was  present,  to 
that  there  was  no  proof  of  the  absence  of  convulsions ;  and  Trousseau  him- 
self goes  on  to  say  that  in  almost  every  instance  of  the  same  kind  in  which 
he  was  consulted,  and  in  which  the  commencement  of  the  seizures  had  been 
seen,  "  nervous  twitches "  or  convulsions  had  been  present.  Thus,  after 
aU,  the  identification  of  "  apoplectiform  cerebral  congestion  "  with  epilepsy 
involves  little  more  than  the  recognition  of  two  facta, — that  the  spasms 
I  which  usher  in  an  epileptic  seizure  may  be  but  slightly  marked,  so  as  to 
escape  the  notice  of  an  ordinary  observer ;  and  that  when  one  is  called  to 
tt  patient  who  is  comatose  one  must  make  sure  that  the  disease  is  nol 
epilepsy  before  committing  one's  self  to  a  diagnosis  of  apoplexy. 

When  we  feel  reasonable  doubt  between  the  diagnosis  of  apopleir  and 
#iat  of  epilepsy,  our  prognosis  must  be  most  cautiously  guarded ;  for  in  a 
few  hours  the  patient  may  be  apparently  as  well  as  ever,  or  he  may  be  dring. 

Dr  Fagge  was  one  evening  called  out  in  great  haste  to  see  an  old  man,  and  found  lam 
lying  on  the  sofa  in  bis  sitting-room,  comatose  and  stertorous,  with  puffing  cheeki  and  t 
purple  countenance.   His  pupils  were  dilated,  but  the  general  aspect  wag  that  of  apoplesj. 
His  housekeeper,  who  had  found  him  insensible,  knew  that  be  had  onoe  or  twice  bef^n* 
had  epileptic  attacks.     Before  long  he  completely  recovered. 

In  1865  a  man  ag^  sixty -seven,  a  tanner  in  Bermondiey,  was  broagbt  into  the  1»^ 
pital  comatose,  and  died  in  a  few  hours.  He  bad  followed  bis  ooeapaiion  nntil  the  daj^ 
his  death,  when  be  was  found  insensible,  having  fallen  to  the  grooiid.  He  had  eonvvl^ 
movements,  and  appeared  to  be  paralysed  on  the  right  side.  It  eovld  not  be  ascertaL^ 
that  he  had  ever  before  bad  a  similar  attack,  but  be  was  said  to  havo  mgered  audi  i^^ 
his  bead.    No  recent  moiiUd  c\kaik^«  co^Xdi  \»^  1>)^xl4  l^  tlM  bnJii.  Imt  tbrn  ww  ekio^ 
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•wasting,  the  convolotiont  beiog  sbronken,  with  much  fluid  in  the  sulci,  and  the  ventricles 
being  enlarged  and  their  surface  granular ;  the  skull  also  was  dense  and  had  no  diploe, 
and  the  membranes  were  thickened  and  opaque. 

A  Tery  nmilar  case  occurred  in  1876.  A  woman,  aged  sixty-two,  was  brought  into  the 
Clinical  Ward,  having  fallen  down  in  the  street  in  a  flt.  The  right  pupil  was  larger  than 
the  left.  There  was  right  hemiplegia,  with  complete  anaesthesia  in  the  right  arm  and  in 
the  right  side  of  the  face.  After  a  time  she  partially  regained  her  consciousness,  but  had 
several  convulsive  attacks.  The  coma  then  agun  became  deeper,  and  she  died  at  the  end 
of  Ave  days.  No  morbid  change  could  be  found  in  the  brain  except  wasting  with  dilatation 
of  the  ventricles ;  and  there  was  only  slight  wasting  of  the  kidneys. 

In  1896  a  powerfully  built  carman,  of  about  forty-flve,  was  brought  into  the  writer's 
ward,  who  had  been  found  by  a  policeman  sitting  on  his  box  and  driving  his  horses  in  a 
state  of  complete  insensibility — speechless  and  senseless.  No  convulsions  were  seen,  and 
these  could  scarcely  have  escaped  notice  in  the  street.  He  was  admitted  as  a  case  of 
apoplexy,  and  when  seen  shortly  afterwards  was  still  in  complete  coma  with  stertorous 
breathing  and  insensible  pupils.  The  urine  when  drawn  off  was  found  to  contain  albumen. 
But  there  was  no  difference  between  the  limbs  on  the  two  sides ;  the  pulse  was  not  small  or 
hard,  and  although  there  was  no  history  of  previous  fits  the  case  was  regarded  as  one  of 
eclampsia,  and  after  about  two  hours  the  patient  recovered  consciousness,  and  went  out 
next  (hiy  perfectly  well,  with  healthy  urine,  and  with  no  sign  t)f  apoplexy  or  unemia.  He 
'  had  not  been  drinking,  but  be  had  before  had  less  severe  attacks  of  what  was  no  doubt 
epilepsy. 

Diagnosis  between  the  anatomical  causes  of  apoplexy. — ^We  now  come  to 
the  differential  diagnosis  of  the  several  lesions,  which  are  each  capable  of 
causing  apoplexy,  as  above  defined,  aphasia,  or  hemiplegia;  namely, 
haemorrhage,  embolism,  and  thrombosis  with  softening  from  syphilitic  or 
other  disease  of  the  arteries. 

(a)  In  cases  of  apoplexy,  we  must  be  guided  to  a  diagnosis  of  its  exact 
cause  by  such  instances  as  the  following. 

Cerebral  emholiim  found  after  death.— In  1868  a  man,  aged  forty,  was  brought  into 
the  Clinical  Ward  with  paralysis  of  the  left  side,  having  suddenly  fallen  down  insensible 
while  wheeling  a  barrow.  He  presently  regained  his  senses  and  conversed  about  his 
symptoms;  then  he  again  became  comatose,  and  remained  so  until  he  died  a  few  hours 
afterwards. 

In  1869  a  man  was  taken  in  for  paralysis  and  partial  anaesthesia  of  the  left  side.  He 
was  reported  to  have  suffered  from  continuous  headache  for  two  or  three  weeks.  A  few 
days  before  his  admission  he  had  suddenly  become  giddy  and  lost  the  use  of  his  left  arm 
and  leg ;  afterwards  he  was  unconscious  for  two  or  three  hours,  and  then  died. 

In  the  same  year  a  woman,  who  was  in  the  hospital  suffering  from  dropsy,  had  a  fit, 
which  was  followed  by  aphasia  and  right  hemiplegia,  and  she  died  within  two  days. 

In  1874  a  woman,  who  was  in  the  ward  for  uterine  cases  under  Dr  Braxton  Hicks, 
became  comatose  with  left  hemiplegia,  and  remained  insensible  until  she  died  on  the 
following  day. 

In  none  of  these  four  instances  was  there  any  hs&morrhage  into  the 
brain,  nor  any  change  beyond  softening  of  the  part  which  should  have 
received  its  supply  of  blood  through  the  obstructed  vessel.      Yet,   if  no 
autopsies  had  been  made,  these  very  cases  might  well  have  been  quoted  as 
illustrating  the  chief  varieties  in  the  mode  of  onset  of  an  apoplectic  seizure 
due  to  the  rupture  of  a  cerebral  artery.     Indeed,  there  appears  to  be  no  1 
absolute  difference  between  the  symptoms  of  embolism  and  those  of  hsemor-  ■ 
rhage ;    and  there  can  be  no  question  as  to  the  inadequacy  of  certain  \ 
supposed  points  of  distinction — that  in  embolism  the  face  is  pale  rather  ' 
than  red ;  and  that  cases  of  haemorrhage  are  accompanied  by  excessive  pul- 
sation of  the  carotids,  stertorous  breathing,  and  inequality  of  the  pupils. 

Nothnagel  quotes  Dr  Eliza  Walker  as  having  shown  in  her  inaugural 
dimertation  at  Ziirich,  in  1872,  that  embolism  is  often  ushered  in  by  an 
^yileptiform  attack;  this  was  the  case  in  twenty-four  out  of  ninety-seven 
caaes  which  were  collected  by  her.  In  seventy-nine  cases  of  embolism  Dr 
Pitt  found  seven  in  which  convulsions  occurred. 
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Thrombosis  found  after  death. — A  man,  aged  forty-eight,  was  attacked  with  ^io  io 
the  head  a  month  before  his  death.  He  fell  back  insensible,  with  right  hemiplegia. 
Afterwards  he  could  walk,  bat  he  ultimately  became  again  semioconscions  and  ranbtlDg  U 
hU  talk. 

Another  man,  aged  thirty-five,  was  attacked  with  nnconscionsnew  and  pandjtis  of  tbe 
left  side  six  days  before  his  death.    He  then  had  conTolslYe  fits,  in  one  of  which  be  died. 

Apoplexy  due  to  arterial  thrombosis  can  seldom  be  distinguished  fnm 
that  caused  by  cerebral  heemorrhage.  The  writer  had  a  case  of  repeated 
attacks  in  an  elderly  woman  in  1890,  and  concluded  in  favour  of  thrombosis 
rather  than  heemorrhage,  but  after  death  rupture  of  arteries  in  sereral 
parts  of  the  brain  was  discovered,  with  no  obstruction  of  the  vessels. 

The  most  frequent  cause  of  cerebral  thrombosis  is  syphilitic  disease  of 
the  arteries ;  and  the  cases  related  by  Heubner  in  his  monograph  show  how 
closely  the  s3inptoms  of  this  lesion  may  resemble  those  of  rupture  of  an 
artery  in  the  brain.  In  eight  cases  out  of  twenty-two  collected  by  him  the 
symptoms  were  ushered  in  by  an  attack  of  apoplexy.  In  some  rapidlj 
fatal  cases  the  insensibility  lasted  until  death.  In  others  there  was  a 
transitory  loss  of  consciousness,  accompanied  by  hemiplegia,  and  followed 
after  an  interval  by  the  supervention  of  coma  from  which  the  patient  never 
again  woke;  in  other  words,  the  clinical  features  of  an  ''ingravescent" 
nature  were  closely  imitated. 

A  man  who  had  suffered  from  headache  and  sleeplessness,  bat  appeared  to  be  u  vdl  h 
asnal  in  the  morning,  was  f  oand  comatose  and  paralysed  on  the  right  side ;  be  cooU  it 
first  be  roused  a  little,  so  as  to  make  an  attempt  to  open  his  eyes ;  bat  afterwtrdi  tbe 
insensibility  became  more  profound,  the  face  flushed,  the  pupils  immoveable,  and  be  died 
the  next  evening. 

A  journeyman  furrier,  admitted  into  the  Leipzig  Hospital  in  a  state  of  ancoDsdoaaeii,     \ 
had  been  attacked  on  the  previous  day  with  paralysis  of  the  arm;  this  came  on  gndttU;, 
so  that  he  watched  its  prog^ress  upwards  from  the  thumb  to  the  shoulder,  being  tbeo  in 
perfect  possession  of  his  senses,  and  able  to  point  with  his  left  hand  how  higb  tbe 
numbness  extended  at  any  particular  moment. 

In  both  cases  thrombus  was  found  in  an  artery  aifected  with  syphilitic  endarteritii. 

Thus  we  find  that  an  attack  of  apoplexy  is  by  no  means  always  due  to 
extravasation  of  blood  in  the  brain.  Omitting  spontaneoiis  thrombosis  on 
account  of  its  rarity,  we  have  embolism  and  syphilitic  arteritis  as  possible 
causes  of  precisely  similar  symptoms. 

The  diagnosis  is  based  chiefly  upon  collateral  circumstances.    Age  is 
an  element  of  the  highest  importance.     In  persons  more  than  fifty  years  old 
one  is  seldom  wrong  in  attributin.E:  an  apoplectic  seizure  to  haemorrhag:e : 
and  the  younger  the  patient  the  greater  the  probability  that  one  of  the 
other  two  causes  is  in  operation.     To  decide  between  them  we  must  look 
for  indications  of  cardiac  disease  on  the  one  hand,  and,  on  the  other,  foi 
eruptions  on  the  skin  or  fauces,  enlargements  of  the  testicles  or  lymphatic 
glands  and  nodes.     It  must  not  be  forgotten  that  cerebral  haemorrhage  nia-^ 
be  an  indirect  result  of  embolism,  by  the  formation  of  an  aneurysm  in  tk3< 
obstructed  artery  (p.  723).     In  most  cases  of  this  kind  the  primary  dise^*^ 
is  ulcerative  endocarditis,  and  the  embola  are  septic ;  so  that  enlarged  a^^ 
tender  spleen,  or  albumen  or  blood  in  the  urine,  may  suggest  the  corre-*^ 
diagnosis. 

Notwithstanding  the  caution  expressed  above  (p.  753),  the  prtnnct  <^ 
albumen  when  combined  with  a  low  specific  gravity  of  the  urine,  a  hxt^ 
pulse,  and  signs  of  a  hypertrophied  left  ventricle  are  of  great  diagnoiti* 
value,  for  these  symptoms  of  chronic  interstitial  nephritiB  much  increase 
the  probability  of  a  ruptured  artery.     If  we  find  evidence  of  retinal  hcmor 
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rhage  or  albuminuric  retinitis  by  the  ophthalmoscope,  we  feel  almost  certain 
of  our  diagnosis.     A  very  gradual  onset  of  coma,  with  severe  previous  sym-  ' 
ptoms  of  pain,  sickness,  or  vertigo,  for  a  day  or  two,  points  to  occlusion  of  / 
an  artery  (probably  syphilitic  in  a  young  adult),  and  consequent  softening.  ( 
A  more  sudden  and  profound  attack  is  probably  due  to  hemorrhage.     AJ 
shock,  like  syncope,  with  revival  and  then  torpor,  gradually  deepening  into  ^ 
coma  coming  on  within  an  hour,  points  almost  certainly  to  haemorrhage, 
checked  by  failure  of  the  heart,  and  returning  as  the  circulation  improves. 

Pain  in  the  head,  with  hemiplegia  and  sub8eg[uent  coma,  suggests 
cerebral  embolism,  and  in  a  young  subject  with  a  cardiac  murmur  makes 
it  practically  certain. 

(&)  In  cases  of  hemiplegia  the  diagnosis  between  its  several  causes  ( 
depends  first  upon  the  question  whether  coma  was  present  when  the  attack 
of  paralysis  occurred.     If  so,  the  considerations  stated  in  the  last  para- 
graph are  applicable ;  and  in  proportion  to  the  duration  and  the  severity  of 
apoplectic  symptoms  is  the  probability  that  there  was  rupture  of  an  artery. 
On  the  other  hand,  if  the  seizure  was  unattended  with  any,  even  transient, 
loss  of  intelligence,  the  presumption  is  strongly  in  favour  of  its  being  the  |     o^*' 
result  of  a  mere  arrest  of  circulation  in  some  part  of  the  motor  tract.  '\  ^' 
This   may  depend   on  embolism   of   a   cerebral   artery,   or   on   syphilitic  ; 
endarteritis,  or  on  arteritis  deformans,   apart  from  syphilis,  which  also  ' 
leads  to  the  formation  of  patches  of  white  softening  from  thrombosis.     One 
would  have  expected  that  a  point  of  considerable  diagnostic  importance 
would  have  been  the  insidious  and  gradual  commencement  of  hemiplegia 
due  to  arteritis.     But  experience  scarcelylbears  this  out ;  the  attack  is  gene-  I 
rally  more  or  less  sudden,  as  we  shall  find  it  may  be  even  when  due  to  such  ^ 
chronic  lesions  as  a  cerebral  tumour.     It  is  probable  that  the  nervous 
elements  continue  to  perform  their  functions  up  to  a  certain  point,  notwith- 
standing impairment  of  their  structure ;  and  that  several  of  them  at  length 
suddenly  and  simultaneously  give  way,  just  as  a  rope  will  sustain  a  weight 
until  the  moment  before  the  last  strand  breaks. 

The  discrimination  of  the  various  lesions  of  the  brain  that  may  give 
rise  to  hemiplegia  depends  on  a  careful  study  of  the  other  nervous  sym- 
ptoms. We  have  already  seen  the  diagnostic  value  of  the  association  of 
aphasia  with  hemiplegia,  as  showing  that  the  Sylvian  artery  is  obstructed, 
whether  by  embolism,  thrombosis,  or  sjrphilitic  thickening. 

It  is  probable  that  persistent  hemiancesthesia,  when  associated  with 
hemiplegia,  points  to  hsemorrhage  rather  than  to  arterial  obstruction.  For 
such  a  combination  of  symptoms  shows  that  the  posterior  third  of  the  in- 
ternal capsule  is  involved ;  and  this  lies  towards  the  periphery  of  the  area 
of  distribution  of  the  Sylvian  artery  (p.  721),  so  that  it  might  probably  bo 
fed  from  another  source  if  arrest  of  the  blood-supply  were  the  cause  of  the 
hemiplegia.  However  this  may  be,  most  of  the  cases  hitherto  recorded, 
in  which  loss  of  sensation  has  been  permanent,  have  occurred  in  old  people, 
so  that  rupture  of  an  artery  was  probably  the  cause  of  the  symptoms.  In 
the  case  referred  to  above  (p.  731)  the  patient  was  seventy-one  at  the  time 
of  the  first  seizure. 

On  the  other  hand,  syphilis  is  apt  to  affect  several  of  the  large  cerebral 
arteries,  simultaneously  or  in  succession.  It  is  therefore  not  surprising 
that  hemiplegia  dependent  upon  this  cause  is  sometimes  accompanied  by  a 
•eries  of  incongruous  or  irregular  symptoms,  which  cannot  be  referred  to  a 
lesion  limited  to  any  one  spot  in  the  brain.     Thus  there  is  sometimes  com- 
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piete  paralysis  of  one  or  more  of  the  cranial  nerves,  or  the  pa^eut  ma^ 
regain  the  uee  of  the  arm  and  leg  which  were  first  affected;  and  suhte- 
quently  he  may  be  attacked  with  loss  of  power  on  the  opposite  side.  Thii, 
indeed,  ib  not  in  itself  characteristic  of  the  syphilitic  affection  ;  for  old 
people  with  atheromatous  Tessels  are  very  liable  to  hare  patches  of  soften- 
ing develop  themselyes  in  the  two  hemispheres  in  succesaion,  or  to  suffer 
from  the  effects  of  smitU  haemorrhages  into  both  corpora  striata  in  tura. 
Unt  symptoms  due  to  syphilis  are  more  apt  to  be  irregular  in  their  localitr 
and  course  than  those  which  depend  upon  other  causes  ;  the  patient  perhspi 
becomes  able  to  stand,  or  even  to  wulk,  and  then  after  a  few  dAy«  relapset ; 
smd  such  changes  may  occur  again  and  again. 

Heubner  laid  stress  on  a  peculiar  mmnulent  condition^  as  indicating  tlie 
presence  of  syphilis :  the  patient,  he  said,  is  half  awake,  half  asleep ;  lie 
lies  with  his  eyes  shut,  t^aking  no  notice  of  anything,  and  refusing  to  aaswvr 
questions  ;  but  when  one  tries  to  examine  him,  he  resists.  That  such  fm- 
ptoms  are  comparatively  rare  in  eases  of  embolism  or  of  cerebral  h«morrliag« 
is  true  ;  but  they  are  common  enough  when  the  disease  is  tumour,  and  ow 
must  always  remember  that  tiunoui's  may  give  rise  to  henupl^ia  if  tber 
involve  the  motor  tract. 

There  is,  in  fact,  no  one  of  all  the  organic  changes  to  which  the 
liable  that  may  not  sometimes  induce  loss  of  power  in  the  arm  and 
one  side ;  beside  epilepsy,  hysteria,  chorea,  and  some  other  neuroset 
will  be  described  in  their  place. 

Conversely,    it   occasionally    happens    that   affections    of   the  cerebiil 

I  arteries  may  run  their  course  to  a  fatal  issue  without  hemiplegia  appeaho^* 

I  Such  cases  may  be  attended  with  headache,  loss  of  memory,  diwwiincn^ 

J  delirium,  vomiting,  thickness  of  speech,  dysphagia,  involuntary  eraamti«o*, 

and  other  symptoms,  but  none  of  them  are  characteristic. 

Prognosii. — ^The  gravity  of  a  case  of  Apoplexy  may  be  judged  of  first 
by  the  depth  of  the  coma.  The  ingravescent  cases  are  the  wont,  wlui<^ 
gradual  recovery  of  consciousness  is  of  good  omen.  In  c^^es  comatove  fiw 
the  first,  death  frequently  follows  on  the  third  day,  but  it  may  occur  ift^ 
a  week  or  even  longer ;  and,  on  the  other  hand,  recovery  may  follow  pfi'^ 
longed  unconsciousnesM  if  the  pulse  and  breathing  are  not  seriously  afet 
and  if  the  patient  is  not  fed.  Rise  of  temperature  is  a  bad  sign.  So  i 
early  rigidity,  convulsions  of  the  paralysed  limbii,  flapping  of  the  ch^l 
breathing,  insensitive  conjunctiva?,  and  increasing  cyanosis.  The  loj 
coma  persists,  the  less  hope  there  is  ;  but  the  writer  once  saw  a  ptti 
make  a  good  recovery  after  lying  ten  days  insensible.  When  cotiKioaf-'' 
ness  is  once  restored,  life  is  generally  preserved,  at  least  until  a  sub 
attack. 


etwUM 


Treatment    of    Aj^opltJtif, — K%    Hippocrates    said,    **  to    cirre   apof 
when  severe  is  impossible,  and  not  easy  when  it  is  slight  **  (*  Apbor., 
41).     Moreover,  then,  there  is  no  disease  in  which  it  is  more  difficoltl 
estimate  the  effect  of  any  therapeutical  measures  adopted. 

The  patient  should,  if  possible,  be  left  in  the  room  in  which  the 
occurred ;  a  mattress  placed  on  the  floor  does  perfectly  well  for  a  W^- 
flis  head  and  shoulders  must  be  raised,  and  he  should  be  turned  wdl  ow 
on  his  side,  so  as  to  prevent  the  tongue  from  falling  backward*  ughx^ 
the  pharynx.     If  death  is  impending  one  ought  to  abstain  from  all  active 
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treatment,  for  no  good  can  be  done  hj  the  application  of  a  blister  to  the 
neck,  or  of  muBtard  plasters  to  the  calves.  A  patient  whose  coma  is  so 
deep  as  to  threaten  his  life  cannot  be  roused  by  such  means ;  if  he  is  still 
sensible,  the  irritation  must  be  injurious  rather  than  beneficial. 

When  the  case  appears  not  to  be  altogether  hopeless,  five  or  ten  grains 
of  calomel  or  two  drops  of  croton  oil  should  be  placed  on  the  tongue,  parti- 
cularly if  there  is  reason  to  believe  that  there  is  an  accumulation  in  the 
bowels ;  or  an  enema  of  turpentine  may  be  given.  If  the  insensibility  last 
more  than  a  few  hours  it  may  be  necessary  to  pass  the  catheter.  Whenever 
there  is  serious  difficulty  of  swallowing,  the  administration  of  food  or  drink 
by  the  mouth  should  be  altogether  forbidden,  on  account  of  the  danger 
of  its  running  into  the  air-passages  and  setting  up  pneumonia.  No  harm 
results  from  keeping  an  apoplectic  patient  for  a  day  or  two  without  nourish- 
ment ;  and  afterwards  if  needful  he  may  be  fed  by  the  rectum. 

Bloodletting,  whether  by  venesection,  cupping,  or  leeches,  is  now  seldom 
practised.  Sir  Thomas  Watson,  indeed,  speaks  of  patients  so  insensible 
as  not  to  feel  the  puncture  made  by  the  lancet,  who  have  yet  emerged 
from  their  coma  while  the  blood  was  flowing.  But  it  may  be  fairly  doubted 
whether  in  such  cases  the  disease  was  not  that  ''  simple  apoplexy  "  which 
is  probably  a  form  of  epilepsy  or  else  ursemio  coma.  If  the  pulse  be  large 
and  labouring,  the  face  flushed,  the  carotid  arteries  full  and  throbbing, 
bleeding  seems  to  be  indicated.  But  most  patients  suffering  from  apoplexy 
are  advanced  in  years  and  impaired  in  health;  while  in  a  younger  person  * 
the  coma  may  be  due  to  embolism  or  to  syphilitic  arterial  disease,  and  not 
to  arterial  hcemorrhage. 

W^hen  the  symptoms  of  cerebral  haemorrhage  are  slowly  ingravescent,  it 
teems  probable  that  treatment  may  sometimes  prevent  a  fatal  issue.  If 
called  to  such  a  patient  in  the  early  stage  (that  of  collapse),  one  should  keep 
him  recumbent,  but  with  head  and  shoulders  raised,  and  he  should  not  be 
allowed  to  move.  The  limbs  may  be  warmed  by  hot  flannels  or  elastic  hot- 
water  bottles,  but  the  administration  of  brandy,  and  even  of  ammonia,  must 
be  forbidden.  As  reaction  comes  on,  the  question  of  bloodletting  must  be 
seriously  weighed.  It  is  true  that  a  rapid  death  almost  always  occurs,  and  . 
that  the  autopsy  generally  confirms  the  opinion  that  the  case  was  hopeless  ' 
from  the  first.  But  it  is  possible  that  free  venesection,  just  at  the  time 
when  the  vigour  of  the  circulation  is  being  re-established,  may,  by  lowering 
ihe  pressure  in  the  cerebral  vessels,  prevent  further  effusion  of  blood. 

The  writer  has  once  only  had  the  opportimity  of  ordering  venesection 
at  this  crisis.  The  patient  came  in  already  recovering  from  apoplexy. 
A  second  attack  occurred  a  few  days  later,  and  a  clinical  assistant  on  the 
watch  for  it  opened  a  vein  within  three  minutes  of  its  occurrence,  and  drew 
cS  about  12  oz.  of  blood  ;  but  this  did  not  avert  the  fatal  issue. 

Haemostatics,  such  as  ergot,  acetate  of  lead,  or  gallic  acid,  are  no  longer 
prescribed ;  but  cooling  lotions,  or  a  bag  of  ice,  may  be  applied  to  the  head, 
if  they  do  not  disturb  the  patient. 

When  coma  is  probably  due  to  Embolism,  the  only  treatment  is  to  keep 
the  patient  in  a  state  of  the  most  perfect  quietude,  so  as  to  reduce  to 
a  minimum  the  activity  of  the  nervous  centres  deprived  of  their  blood- 
supply. 

In  cases  believed  to  be  due  to  obstruction  from  Syphilitic  arteritis,  in- 
unction of  mercury  should  be  commenced  with  the  first  cerebral  sym- 
ptoms. 
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A  pereon  attacked  with  Hemiplegia  without  unconsciooBnesfi  should  1 
some  days  be  kept  in  bed,  and  as  free  as  possible  from  all  toentAl  nr  bt»dilf 
disturbance.  If  advanced  in  years,  ur  suffering  from  heart  di»ease,  h* 
should  be  supplied  with  soup,  beef-tea^  milk,  and  perhaps  a  little  wine. 

A  syphilitic  patient  should  at  first  have  rather  a  scanty  diet,  while  the 
proper  treatment  is  being  carried  out:  say  a  twelfth  of  a  grain  of  p«r 
chloride  of  mereurVt  ten  or  fifteen  grains  of  indide  of  potassiiun  Utkm 
three  or  four  times  daily. 

Heubner  relates  some  remarkable  examples  of  recovery  of  power  in  tim 
paralysed  limbs  under  the  method  of  inunction. 

A  striking  cfi«e  was  that  of  a  student,  aged  twenty-tix,  who  after  htviag  tulEercd  6m 
hcad&cbe  and  giddiness  for  some  weeks  was  attacked  one  uigbt  with  left  hemiplegia  dttHsf 
sleep.  There  were  indnrated  glands  in  the  neck  and  at  each  elbow,  and  a  scar  on  the  }^km 
^>alati.  Al  the  end  of  a  fortnight  be  was  no  better— fererisb,  pro«tnite»  alcfpkni^  nd 
delirious;  bedsores  were  forming*  and  spasmodic  movements  of  the  right  arm  Ittd  Wfta. 
Mercurial  ointment  was  then  robbed  in  lor  seven  days,  and  afterwards  iodide  of  potssiiia 
was  given  in  large  doses«  Six  weeks  later  he  was  able  to  leave  bis  bed,  and  littl«  b;  Uttk 
be  regained  p<vwer  in  bis  Itmba.  Several  jears  afterwards  Heubner  fonud  him  prrfed); 
wellj  except  that  he  walked  with  a  stick. 

In  most  cases  of  B[emiplejz:ia  after  apoplexy  the  limbs  regain  jtower  to  a 
certain  extent,  in  a  few  they  do  so  completely,  but  in  many  more  or  le« 
paralysis  remaius,  in  spite  of  the  most  judicious  treatment.  In  cluronic  ca**^ 
recourse  may  then  be  had  to  electricity,  and  sometimes  with  beuetit.  The 
continuous  application  of  a  very  weak  galvanic  current  to  the  beiA  «* 
advised  by  Remak,  is  said  by  Nothnagel  to  be  occasionally  followed  bj  » 
decided  increase  of  power  and  diminution  of  rigidity  in  the  affected  uiitfclf*- 

A  more  intelligible  method  is  to  excite  the  paralysed  musclei  v 
tract  by  the  make  and  break  of  slowly  interrupted  ^vantsm  or  I 
faradic   current.     Whichever   acts  best   is    to   be   preferred.     As  t' 
.Sir  Russell  Reynolds  said,  little  or  no  good  can  be  thus  effected  u 
muscles  contract  normaUy ;    but  if  the   contractility  is  diminifibed,  el«> 
tricity  will  often  in  the  course  of  a  few  weeks  restore  it ;  muscles  will  Ijc- 
come  less  wasted,  and  the  previously  cold  limb  will  regain  its  tempi^nktajt. 
By  faradising  the  extensor  muscles  of  the  fingers  one  may  d' 
traction  of  the  lingers  into  the  palm.     In  general  it  may  be  star 
application  of  electricity  should  not  begin  till  two  months  from  tb 
plegic  seizure ;  that  it  should  be  at  once  left  off  if  it  causes  headachv,  ^.- 
ness,  faintness,  sickness,  or  any  unpleafiant  feeling  at  the  epigttstnom :  v^ 
that  the  current  should  never  be  so  strong  os  to  cause  pftin,  nor  »  ^^t 
continued  as  to  cause  fatigue. 

Hemiplegia  cannot  be  influenced  by  drugu,  though  occmomdly  la3Jiii»<* 
and  sometimes  hypnotics  are  required.  Nor  c^n  one  reaaoealily  €S^ 
benefit  to  result  from  visits  to  Bath  or  Hairogatet  Gartein,  Pfeffers,  nr  aB^ 
where  else. 

To  prevent  a  recurrence  of  the  attack,  temperance  Ixrth  in  ctlijis:  a^ 
drinking,  a  loose  state  of  the  Ixjwels*  and  the  avoidnnc*  of  emotimial  au^ 
other  excitement,  both  of  mind  and  body,  are  the  rational  and  jirolitHlt 
the  only  measures  to  be  advised, 

SoPTExiNo  OF  THB  Braix,^ — A  circumscrlbed  spot  of  the  brain  or  a  lf« 
defined  area  is  not  infrequently  found  to  be  much  softer  than  u«ual,  iJ^^ 
pendent  of  post-mtirtem  macenition,  of  decomposition  (which  occuri  c*rli«^ 
in  the  brain  and  cord  than  elsewhere),  and  of  accidental  injury  in  opau»l 
the  skull     The  consistency  of  the  cerebral  tissue  is  «o  reducfd  ffMo  it* 
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iral  firmness,  that  it  sometimes  becomes  diffluent,  and  is  washed  away 

a  moderate  stream  of  water,  leaving  a  shreddy  surface.     The  specific 

ntj  also  is  lowered,  as  shown  by  Dr  Bastian  in  1866,  from  about  1040 

1032. 

We  have  to  consider  the  nature  of  the  process  which  leads  to  cerebral 

ening,  whether  the  colour  be  red,  brown,  rusty,  yellow,  or  white. 

The  morbid  condition  named  red,  brown,  or  rusty,  is  not  very  common, 

its  nature  has  been  much  disputed.  It  is  attended  with  oedema ;  the 
cted  convolutions  are  broader  than  natural,  and  the  sulci  between  them 
per ;  and  the  corpus  striatmn  or  thalamus  looks  rounded,  prominent,  and 
There  is  a  marked  diminution  of  the  natural  firm  consistence,  and  the 
>ur  is  altered ;  the  cortex  assiunes  a  deep  purple  tint,  and  the  white 
stance  becomes  pink  or  red,  with  numerous  minute  ecchymoses.    Under 

microscope  the  venules  and  capillaries  are  found  dilated  and  full  of 
3d;  blood-corpuscles  are  seen  among  the  nervous  tissues,  and  unless 
intly  eztravasated,  are  found  united  in  amorphous  masses.  Notwith- 
dding  Rindfleisch's  statement^  pus  cells  are  very  rarely  if  ever  present, 
ion  says  that  he  has  often  been  surprised  to  find  how  slight  were  , 

histological  changes  in  some  cases  of  this  kind :   the  elements  of  the  ! 
lue  were  softened,  but  they  still  retained  their  form,  and  no  charac-  I 
istic  inflammatory  products  could  be  recognised.     Gluge's  large  "  com- 
ind  corpuscles  "  are,  however,  usually  present. 

It  has  been  assumed  by  some  pathologists  that  suppuration  of  the  brain 
,  further  stage  of  red  softening.  It  is  true  that  in  cases  of  pyaemia  one 
letimes  finds  reddened  patches  apparently  antecedent  to  the  formation 
he  pus.  But  when  several  suppurating  cavities  are  found  in  the  same 
lisphere — ^however  small  and  recent  they  may  be — the  intervening 
ibral  substance  is  pale  and  firm.     Moreover  the  causes  of  red  softening 

different  from  those  of  abscess. 

One  of  these  causes  is  injury.  Some  years  ago  a  woman  died  in  Guy's 
ipital  who  had  fallen  three  or  four  months  previously  and  struck  her 
d  against  the  wall.  Three  weeks  before  her  death  she  had  a  fit,  which 
;  followed  by  partial  left  hemiplegia,  affecting  the  side  of  the  face  and 
^ue,  and  accompanied  with  ptosis.  At  the  autopsy,  all  the  parts  at  the 
e  of  the  brain  were  found  by  Wilks  to  be  in  a  state  of  softening, 
irtly  red  and  partly  white ; "  one  third  of  the  thickness  of  the  pons  was 
effected,  and  nearly  the  whole  of  the  crus  cerebri. 

Cerebral  softening  is  occasionally  found  in  the  neighbourhood  of  an  apo- 
ctic  clot,  or  round  a  tumour,  but  more  frequently  in  a  part  of  the  brain 
mved  of  its  blood-supply  by  thrombosis  or  embolism.  It  appears  never 
occur  as  a  primary  and  independent  process. 

[d  two  autopsies  the  occipital  lobe  of  the  left  hemisphere  of  the  brain*  and  a  consider- 
I  part  of  the  cerebellam  on  the  same  side,  presented  the  appearance  of  red  softening ; 
in  each  of  them  the  cardiac  valves  showed  recent  vegetations,  so  that  it  seems  probable 
t  the  affection  was  dependent  upon  embolism  of  some  of  the  smaller  arteries. 
I  once  made  an  autopsy  in  which  parts  of  the  right  superior  and  middle  frontal 
rolations  were  swollen,  soft,  and  of  a  pinkish*grey  colour.  There  was  no  caseation,  and 
lefinite  edge  to  suggest  the  presence  of  a  new  growth ;  so  that  the  lesion  would  have 
1  regarded  as  primary  acute  inflammation  had  not  the  microscope  revealed  the  presence 
i  krge  number  of  oval  and  round  cells  infiltrated  between  the  nerve-fibres.  It  was  a 
Med  glioma. 

Some  years  ago,  a  woman,  aged  twenty-six,  died  in  the  hospital,  after  an  illness  of  three 
iths'  duration.  The  falx  cerebri  was  found  adherent  to  the  anterior  parts  of  both 
ispheres  by  granulation  tissne.  On  section  the  frontal  lobes  appeared  of  a  brvck-t«d 
Err/  thmr  ciueritioaa  aubMtunce  wbm  swollen,  and  the  boundary  Vvutft^:>etvI«^Il\^•^xA^i^cv^ 


762 


DISEASES    OF   THE   BBAIX 


white  matter  w&8  ill  defined.  On  tbe  left  side  this  red  colour  extended  down  to  tbe  klcnl 
ventricle.  The  affected  porta  were  rather  harder  than  natural ;  but  in  mil  oClicr  n^Crt* 
the  diaease  correspoiided  perfectly  with  the  deAcriptiona  which  writers  baire  gi««i  of  Joctl 
inflammation  of  the  hrain;  and  unless  there  wma  a  new  growth  which  wai  orerlookHit 
mast  bare  been  of  that  nature,  Tbe  microaeope  onljr  showed  corpuscular  isfiltruiOA*  wfia 
Glnge'i  compound  granale^masses. — C.  H.  F. 


Rob  ton,  who  in  1820  gave  the  clafisioul  description  of  ramoHi 
rouge,  regarded  it,  with  Lallemand  and  Cruveilhier,  as  sometimes  indam* 
matory   and   Bometimes   the    reault   of  obstruction   of  an   arterj,   a  riew 
advocated  by  Abercrombie  and  Rokitansky.     Tirchow  added  obstmction  hj 
an  embolus  to  that  by  thrombosis  as  a  cause  of  red  softening.     Red  miUsi' 
ing  was  held  to  be  iiillauiiuator}%  and  white  softening  to  be  necrotic  ( *  gan- 
grenous," 08  Abercrombie  called  it),  from  obstruction  of  the  blood-vffiaeU. 
But  there  is  no  such  thing  as  acute  inflaujmation  of  the  brain,  eicej"! 
abscess,  which  is  always  septic^  and  never  due  to  mere  obstruction  of  T&mh. 
**  Softening,"  whether  red,  white,  or  yellow,  is  a  passive  secondary  proce» 
due  to  embolism,  thrombosis,  or  arterial  degeneration.     The  red  colour  of 
ramoUhsement  rongt  is  due  to  the  extravasation  of  blood — capillary  eccht- 
mosis — complicating  the  necrosis,  just  as  it  does  in  cases  of  emboliwn  of  tii* 
spleen,  kidney,  and  retina.     The  reason  why  white  softening  (ramolii4$rmait 
hlanc  of  French  authors)  is  more  common  in  old  people,  and  red  in  joosii 
is  that  in  the  latter  it  only  occurs  aa  the  result  of  embolism  from  rhemaitit 
endocarditis ;  whereas  in  adult  life  the  larger  number  of  cases  are  dw  l» 
local  atheroma  or  syphilitic  endarteritis  with  thrombosis,  and  there  U  wot 
venous  retlex  from  the  sudden  and  complete  obstruction  of  an  embolus  tba 
froiu  the  grudual  obstruction  produced  by  narrowing  of  the  calibre  of  » 
arteiy. 

The  yellow  softening  described  by  Rokitansky  and  subsequent  \yt\y^ 
Ingjsta  is,  in  most  cases,  nothing  but  a  late  stage  of  red  softening,  *^w^* 
passes  through  the  gradations  of  rusty,  orange,  and  yellow,  as  the  hientf^ 
bin  of  the  extravasated  blood-discs  is  gradually  converted  into  haetnaloiAB' 
In  exceptional  caaes,  particularly  when  it  occurs  round  a  tumour,  the  TtUo*^ 
tint  may  be  due  to  a  true  fatty  degeneration,  complicating  "  white  "  ioftei 
ing  from  thromboBiB,* 

The  clinical  recognition,  the  distribution  as  to  age,  and  ibe  progw** 

of  red  and  white  softening  chiefly  belong  to  embolism  and  thrombosii «» 
the  cerebral  arteries,  which  have  been  treated  in  a  precfding  sectii* 
(pp.  718—720). 

The  phrase  "  soft-ening  of  the  brain "  has,   however,   been  aj^j^^'"?  ^^ 
popular  rather  than  medical  language    to  a  condition  of  mental  iii' 
which  sometimes  comes  on  in  advanced  age  as  a  part  of  senil 
which  is  also  observed  as  a  sequel  of  apoplexy  in  middle  or  Li 
of  arterial  occlusion  from  syphilis  or  rheumatic  endocarditis  in  iL<?  eiflift* 
adult  period. 

Probably  in  most  of  these  cases  the  popular  term  is  not  far  wTMaf. 
Senile  dementia  depends  primarily  on   chronic   changes   in   the  twft9» 


*  Hngnenin   describes  varioni   retrograde  changes  as  consfcativ*  to  mA 
He  says  that  tlie  patches  may  either  suhside  entireljr,  or  pass  into  a  oondltieft  fil  f^ 
softening  with  ciivitie«  full  of  serum,  or  undergo  oicatrisatioti,  or  beooBi#  caarcrti^l^ 
toagh,  dirty  white  indurated  masftes.     It  is  difficult  to  tell  on  what  eridiRiof  •»  r~** 
conclude   that  the  conditions   iu   question  had    followed  red  sofuninf  vMm  thsi 
effusion  of  blood  or  obstrQction  of  an  artery.— C.  H*  F. 
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;  but  secondarily,  on  degeneration  of  the  cerebral  arteries.  To 
st  condition  are  also  due  cerebral  hemorrhage  and  its  results; 
syphilitic  endarteritis  and  embolism  from  acute  endocarditis  (or 
nitral  stenosis)   account  between  them  for  the   cases  in  younger 

6. 


TUMOURS   AND   ABSCESS   OF  THE  BRAIN 

Cerebral  tumours — Tubercle — SyphUUic  gumma — Meningeal grawth-^imi    j 
and    other   neoplasms — Cysts — hydatids — General    symptoms:    headadie,    1 
vertigo,  and  other  cephalic  symptoms — vomiting — temperature,  pdst,  and    ' 
respiration — optic  neuritis — Localising  symptoms — for  the  base — the  cere- 
bdhm — the  motor  area  of  the  cortex — the  corpus  striatum  and  thaknm^he 
corpus  calhsum  and  other  parts — Diagnosis  from  hysteria,  meningiiii^Hc^ 
diagnosis  between  the  several  kinds  of  tumour — Prognosis — Treatment. 

Cerebral  abscess— -r^/iofo^y — Anatomy — Symptoms:  general  andlooaliging 
— Diagnosis — Course  and  event — Treatment. 

The  important  group  of  organic  affections  of  the  brain  formed  by  new 
growths  are  of  great  interest  from  the  exact  localisation  of  disease  which 
recent  physiological  discoveries  have  rendered  possible.  The  groap  is  not 
a  pathological  one ;  for  it  includes  syphilitic  gummata,  tubercle,  and  new 
growths,  and  we  shall  add  an  account  of  local  suppuration  or  cerebral  abscen. 
The  lesions  discussed  in  this  chapter  only  agree  in  causing  increasing  local 
pressure  within  the  skull ;  but  this  is  clinically  all-important,  for  they  pro- 
duce similar  effects.  We  will  begin  with  the  anatomy  of  cerebral  tumom, 
including  Tubercle  and  Syphilitic  Gumma.  Afterwards  we  will  discuss  their 
common  symptoms,  their  localisation,  differential  diagnosis,  and  their  treat- 
ment.    Lastly,  Abscess  of  the  Brain  will  be  separately  described. 

1.  Tuberculous  tumour  of  the  brain, — ^The  specifio  bacillus  of  tubercle 
may  affect  the  brain  in  two  different  ways.     Sometimes  minute  tuberdei     ' 
grow  into  it  from  the  pia  mater,  or  are  scattered  through  its  substance 
along  the  vessels.     This   condition   is  always  associated  with  meningitis, 
and  will  be  described  in  the  next  chapter.     In  other  cases  there  is  a  single 
caseating  mass,  which  varies  in  size  from  that  of  a  pea  to  that  of  a  walnut; 
one  of  the  largest  is  a  specimen  in  the  museum  of  Guy's  Hospital,  which 
was  received  from  Dr  Hughlings  Jackson.     Sometimes  these  tuberculous 
masses  are  flattened  towards  the  pia  mater ;  but  commonly  th^  are  more 
or  less  globular,  and  either  touch  the  surface  only  at  one  spot  or  are 
completely  surrounded  by  brain-substance.      They  do  not  adhere  to  the 
dura  mater  lining  the  skull,  but  may  be  fixed  to  the  tentorium.    Ibwr 
substance  is  of  a  yellow  colour,  usually  firm  or  even  hard,  but  sometiiDR* 
soft  or  even  diffluent,  opaque  and  generally  homogeneoiis,  but  the  cea^ 
may  be  softening  down  into  a  yellowish  liquid,  or  may  be  partially  calcifi^ 
They  have,  in  most  cases,  a  narrow,  pinkish-grey,  soft  growing  edge,  wb>^ 
separates  the  yellow  caseous  material  from  the  brain-tissue  around.    1- 
edge  sometimes  consists  of  an  aggregation  of  miliary  toberdes,  and  mic^ 
scopically  it  contama  Vym^Yi-YvYfe  ^lorgwAs^fe^  Xis^^  >QiDL^Afe  ^V  \x&msc^^  ydl  <    ^ 
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parts,  with  delicate  connective  tissue  and  specific  bacilli.  As  Kindfleisch 
observed,  the  marginal  zone  of  the  mass  sometimes  consists  of  well-formed 
fibrous  tissue;  the  same  transformation  of  the  tuberculous  corpuscles  as 
occurs  frequently  in  the  lungs. 

Among  thirty-two  cases-  that  Dr  Fagge  observed  at  Gu/s  Hospital  there 
were  only  two  in  which  no  tuberculous  lesion  could  be  discovered  in  any 
other  part  of  the  body.  Tuberculous  meningitis  (which  was  common)  is 
rather  an  accidental  result  of  infection  from  the  caseous  mass  than  indepen- 
dent; but  in  a  large  number  of  instances  there  was  chronic  phthisis  or 
disease  of  the  mesenteric  or  mediastinal  glands.  In  eighteen  of  the  thirty- 
two  cases  the  cerebellum  was  the  seat  of  the  tumour ;  three  times  the  pons 
Varolii,  once  the  bulb,  and  six  times  one  of  the  hemispheres :  in  the  other 
four  cases  there  were  several  tubercles  in  different  parts  of  the  brain. 

Twenty-one  of  the  patients  were  males  and  eleven  females,  a  proportion 
which  accords  with  that  given  by  other  writers.  In  three  instances  the  age 
was  under  five  years,  in  six  between  six  and  ten  years,  in  twelve  between 
eleven  and  twenty  years,  in  seven  between  twenty-one  and  thirty,  in  three 
between  thirty-one  and  forty,  and  in  one  forty-two. 

In  one  case,  that  of  a  child  aged  four  and  a  half,  there  is  said  to  have 
been  a  fall  upon  the  back  of  the  head  five  or  six  weeks  before  the  occurrence 
of  a  fit,  which  was  the  earliest  sign  of  cerebral  mischief;  the  seat  of  the  , 
tumour  was  the  pons.     Crichton  Browne  mentions  ('  West  Riding  Asylum  I 
Rep.,'  ii)  a  similar  instance ;  the  same  part  of  the  head  was  struck,  sym- 
ptoms speedily  showed  themselves,  and  proved  fatal  in  two  months,  and  aj 
mass  of  tubercle  the  size  of  a  walnut  was  found  in  the  cerebellum.    Many  ( 
other  such  cases  are  on  record ;  but,  remembering  the  frequency  of  falls  on 
the  head  among  children,  perhaps  not  more  than  mere  coincidence  would 
account  for.     Moreover  in  some  cases  of  cerebellar  timiour,  the  fall  which 
preceded  other  symptoms  may  have  been  due  to  vertigo. 

2.  Syphilitic  gumma  of  the  brain. — ^This  usually  appears  as  a  firm, 
dry,  yellow,  caseous  lump,  which  is  not  always  easily  distinguished  from 
tubercle.  One  point  of  difference  is  the  fact,  long  ago  observed  by  Wilks, 
that  it  almost  always  grows  into  the  cerebral  substance  from  the  meninges. 
Heubner  found  among  forty-five  cases,  recorded  by  different  observers,  only 
three  exceptions  to  this  rule,  and  these  were  not  conclusive.  Again,  when  a 
gumma  occupies  the  convexity  of  the  brain,  the  corresponding  part  of  the 
dura  mater  becomes  thickened,  adherent,  and  forms  a  tough  yellow  layer 
inseparable  from  the  tumour;  so  that  the  shape  of  a  gumma  is  more 
irregular  than  that  of  a  tubercle,  which  is  more  or  less  globular.  Moreover 
it  shows  a  larger  proportion  of  translucent  undegenerated  tissue,  as  a  moist 
greyish-red  or  grey  mass,  sometimes  as  soft  as  jelly. 

The  most  common  seat  of  a  gumma  is  the  base,  where  it  may  involve 
several  of  the  cranial  nerves  and  fill  up  the^selTa  turcica  as  well  as  the 
diamond-shaped  space.  Microscopically  it  consists  of  granulation  tissue, 
containing  some  fusiform  and  stellate  corpuscles.  It  is  very  vascular,  and 
sometimes  presents  many  ecchymoses.  When  antisyphilitic  remedies  have 
been  given  during  life,  the  only  morbid  change  found  after  death  may 
be  a  patch  of  superficial  softening  of  the  cortex,  beneath  a  local  adhesion  of 
the  dura  mater  to  the  brain ;  this  was  the  case,  for  example,  in  a  patient  of 
Dr  Dreschfeld  C  Lancet,'  1877). 

Of  ten  cases  of  gumma  of  the  brain  at  Guy*8  Hospital,  all  occurred  be- 
tween the  ages  of  twenty-six  and  forty.     In  five  of  them  there  was  a  definite 
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history  of  constitutional  syphilis,  or  else  indisputable  syphilitic  lesions  wew 
found ;  only  one  patient  distinctly  stated  during  life  that  he  had  never  had 
venereal  disease,  and  in  that  case  the  liver  contained  gummat&  In  one  cim 
the  patient's  illness  had  been  attributed  during  life  to  a  sunstroke;  asd  in 
practice  sunstroke  often  turns  out  to  be  cerebral  syphilis. 

Other  tumours  of  the  brain, — ^There  is  no  region  of  the  body  in  which 
so  many  different  kinds  of  new  growth  are  found  as  in  the  brain  and  in  iti 
membranes ;  yet  histological  distinctions  are  nowhere  else  of  so  little  pnc- 
tical  importance,  because  the  clinical  history  and  symptoms  of  a  cose  are 
not  affected  by  the  nature  of  the  tumour. 

The  membranes  may  present  fibrous  and  some  other  simple  tumours, 
such  as  occur  almost  anywhere,  and  malignant  timiours  of  all  sorts,  uiuallT 
secondary.  A  favourite  seat  for  malignant  growths,  usually  sarcomata, 
is  between  the  dura  mater  and  the  bone ;  or  perhaps  it  would  be  more 
correct  to  say  that  they  begin  within  the  osseous  substance  itself,  and 
either  push  inwards  the  dura  mater  or  penetrate  it,  protruding  upon  it» 
inner  surface,  and  invading  the  cerebral  tissue. 

Two  or  three  kinds  of  innocent  tumour  are  peculiar  to  the  meninges. 
To  one  of  them  Virchow  gave  the  name  psammoma,  from  its  containing? 
calcified  particles,  like  those  which  constitute  the  brain-sand  of  the  pineal 
body  and  choroid  plexuses.  The  lime-salts  are  deposited  in  curious  globular 
structures,  made  up  of  elements  arranged  concentrically,  so  as  to  resemble 
somewhat  the  well-known  ^'  bird's-nest  cells."  Robin  aoccMrdingly  described 
this  affection  as  a  form  of  epithelioma ;  but  such  a  view  of  its  nature  ii 
incorrect.  Virchow  says  it  generally  appears  as  a  semi-globular  mass,  of 
firm  consistence,  pale  red  or  white,  and  medulla-like.  One  examined  br 
Dr  Fagge  had  a  loose  texture  and  a  flooculent  surface ;  it  grew  in  such  a 
position  as  to  indent  the  brain  above  the  left  Sylvian  fissure.  According 
to  Virchow  such  growths  are  less  frequently  seated  in  the  tentorium  or  in 
the  falx  than  in  the  dura  mater  lining  the  skull — ^particularly  in  the 
anterior  fossa. 

Another  form  of  tumour  peculiar  to  the  membranes  is  known  as  rAo^ 
steatoma,  or  "  pearl-tumour."  It  forms  a  dry,  hard,  rounded  mass,  occupying 
the  pia  mater  generally  at  the  base  of  the  brain.  Its  cut  surface  has  a 
pearly  lustre,  and  it  consists  of  lobules  made  up  entirely  of  homy  epithelisl 
-cells,  and  supported  by  a  stroma  of  dense  connective  tissue. 

Lastly,  Virchow  has  described  under  the  name  melanoma  a  fourth  kind 
of  meningeal  new  growth;  in  a  case  which  oame  under  his  observation 
there  were  numerous  black  or  brown  nodules  in  the  pia  mater,  the  rest  of 
the  body  being  entirely  free  from  them. 

Of  cerebral  tumours,  properly  so  called,  all  but  one  are  found  in  other 
parts  of  the  body.     Of  these,  sarcomata  are  the  most  numerous,  especially 
those  made  up  of  spindle-cells.     Sometimes,  though  very  rarely,  a  myxoma 
or  fibroma  is  met  with.     Primary  carcinoma  of  the  brain  is  so  rare  that  its 
occurrence  is  doubtful,  and  even  secondary  cancer  is  far  from  common; 
when  secondary  nodules  develop  within  the  cranium,  they  are  as  a  role 
sarcomata,  and  they  are  almost  always  multiple,  whereas  a  primary  vm 
growth  is  solitary.     Among  forty-four  cases  reported  by  Dr  Fagge,  in  onW 
two  was  there  more  than  one  tumour  in  the  brain,  without  obvious  lo^^s^ 
of  infection  elsewhere ;  and  it  is  quite  possible  that  in  those  cases  there   ^iv 
primary  disease  of  one  of  the  bones,  or  of  some  other  structure,  which     "^ 
overlooked. 


CYSTS GLIOMA  767 

Cysts, — Tke  centre  of  a  cerebral  tumour  now  and  then  softens  down  into 
a  cysty  and  this  may  become  so  large  that  the  presence  of  solid  tissue  may  be 
overlooked.  In  five  cases  at  Guy's  Hospital  the  cerebellum  contained  a 
large  thin-walled  cavity,  filled  with  a  fluid  that  was  highly  albiuninous  or 
deposited  a  fibrinous  coagulum.  In  three  of  these  no  structure  could  be 
discovered,  except  the  vascular  membrane  forming  the  cyst  itself,  but  in 
each  of  the  other  two  was  a  small  tiunour  situated  on  the  fibrous  wall. 

Other  cysts,  in  which  no  trace  of  a  tmnour  can  be  found,  are  least  rare 
in  the  cerebellum,  and  are  sometimes  multiple  in  the  cerebnun  and  asso- 
ciated with  cysts  in  the  liver,  kidney,  or  pancreas.  Their  origin  is  still  a 
matter  of  dispute,  and  perhaps  is  not  identical  in  the  several  organs  which 
seem  to  be  similarly  affected  (*  Path.  Trans.,'  1885,  vol.  xxxvi,  p.  17). 

Hydatids  are  of  very  rare  occurrence  in  the  brain.  In  a  girl,  aged  nine, 
Dr  Moxon  found  a  large  echinococcus  occupying  the  middle  and  posterior 
lobes  of  the  right  hemisphere;  and  there  was  another  and  no  doubt  a 
primary  one  of  the  liver.  The  Cysticercus  celluloses  occasionally  infests  the 
pia  mater  or  the  ventricles. 

Glioma. — The  one  kind  of  tumour  peculiar  to  the  brain,  the  cord,  and 
the  retina,*  was  named  by  Virchow  glioma,  because  he  regarded  it  as  formed 
from  the  neuroglia,  or  interstitial  connective  tissue  of  the  brain,  the  exist- 
ence and  structure  of  which  he  first  demonstrated.  He  admitted  that  it  was 
often  impossible  to  say  of  a  particular  specimen  whether  it  should  be  called 
a  glioma  or  a  sarcoma ;  and  recognised  intermediate  forms,  which  he  termed 
glio-sarcomata.  This  origin  from  the  neuroglia,  or  perhaps  in  some  cases 
from  the  endothelium  of  the  perivascular  lymph-channels,  is  recognised,  but 
the  exciting  cause  is  quite  unknown.  Multiple  glioma  is  not  uncommon, 
and  sometimes  affects  the  cord  as  well  as  the  brain.  As  we  have  seen  in  the 
former  situation,  cystic  degeneration  often  takes  place,  producing  syringo- 
myelia (p.  631),  and  such  a  condition  has  been  conveniently  termed  a  gliosis. 
A  myxoma  is  occasionally  foimd  in  the  cerebriun,  or  a  myxo-sarcoma. 

A  glioma  may  be  of  a  pinkish-red  colour,  or  it  may  look  so  exactly  like 
the  surrounding  brain-substance  that  it  can  only  be  recognised  by  the  micro- 
scope. Its  substance  is  continuous;  indeed,  it  often  assiunes  the  form  of 
the  part  in  which  it  grows,  so  that  one  might  imagine  the  corpus  striatum 
or  the  thalamus,  or  some  particular  convolution,  to  have  swollen  to  three  or 
four  times  its  natural  size.  In  some  cases  caseation  takes  place  in  these 
growths ;  and,  according  to  Klebs,  they  are  also  liable  to  sclerosis,  exactly 
like  that  of  normal  brain-substance. 

A  soft  glioma  often  contains  many  thin-walled  vessels,  which  may  rup- 
ture and  pour  out  blood  into  its  tissue,  tearing  it  up  so  that  one  can 
hardly  discover  any  trace  of  the  growth.  As  Virchow  long  ago  pointed  out, 
the  disease  may  thus  be  mistaken  for  a  simple  cerebral  hcemorrhage. 
Perhaps  the  most  puzzling  cases  are  those  in  which  repeated  extravasations 
occur,  and  the  coagula  become  converted  into  tough  opaque  masses. 

Not  only  gliomata,  but  all  the  less  circumscribed  forms  of  cerebral 
tumour  are  apt  to  set  up  in  the  adjacent  brain-tissue  morbid  changes  that 
can  only  be  regarded  as  due  to  irritation  caused  by  their  presence.  Such 
an  affection  sometimes  assiunes  the  form  of  ''  red-softening."  More  often  it 
18  what  Rokitansky  first  described  as  "  yellow-softening  " — a  state  in  which 
the  medullary  substance  has  a  faint  yellow  tinge,  and  looks  glistening  like 

*  In  the  retina  during  childhood,  and  perhaps  also  in  the  supra-renal  capsule. 
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blancmange,  but  nevertheless  retains  its  form  when  aliced  or  cut,  ami  b  M, 
in  fact,  softer  than  the  rest  of  the  brain.     This  is  due  to  ocdeuuL     IW 
colour  depends  on  more  or  less  of  h£emot!lobLn-  or  hiieui&toidiii-crTBtmLi. 
softening  on  interference  with  the  blood-supjily  by  pressure  of  the 
(cf.  p.  7G2). 

The  prenenee  of  «  new  g^rowth  in  the  brain  oft^n.  catise 
of  fluid  in  the  ventricles.  This  hydrocephalus  is  sometunea  doe  dinedjr  t9 
compresBion  of  the  veins  of  Galen  or  of  the  choroid  veina;  but  TirdioT 
showed  that  this  explanation  does  not  always  apply,  and  his  at4il«i»eoi  i» 
confirmed  by  several  cases  in  our  records, 

Statist icj<  of  cerehral  tumours. — Oi  Dr  Fa^ge's  twenty *two  caaes  in  whkk 
there  was  a  primary  new  growth  in  one  of  the  heini^ph^res^  sixteen  wett  mk 
the  right  side  and  sir  on  the  left.  In  only  five  of  these  was  the  paticiit  lf« 
than  thirty  years  old ;  the  rest  were  pretty  evenly  distributed  between  the 
a§^s  of  thirty  and  sixty.  On  the  other  hand,  out  of  fourteen  caaes  in  wtuck 
a  tumour  was  seated  at  the  baf^e  of  the  brain,  ten  occurred  in  penostt  uodir 
the  age  of  thirty.  The  six  instances  of  cysts  in  the  cerebellum  wen  iD  ifi 
patients  between  twenty-one  and  twenty-seven  years  old.  There  weie  oalr 
two  cases  in  which  a  tumour  waa  found  in  children  under  the  age  of  tea* 
and  both  these  were  in  the  cerebellum. 

Tumottr  of  the  brain  is  more  frequent  in  males  than  in  females,  Amoag 
forty-two  cases  at  Guy*s  Hospital,  the  proixirtion  was  27  to  15*  Thin  coif^ 
Bponds  with  the  ratio  of  10:6  given  by  Obernier.  In  the  casee  in  vhiA 
one  of  the  hemi6phei*es  was  the  seat  of  the  affection  the  prepoodeKiflfii  <tf 
'males  was  much  higher,  16:6.  Men  are  much  more  liable  thnn  wiXMBt^ 
blows  and  falls,  and  Virchow  believes  that  new  growths  affecting  the  opfsr 
/parts  of  the  brain  are  often  caused  by  injuries  to  the  head.  He  has  fortlifr 
'^stated  that  tumours  in  this  position  are  generally  gliomata,  wh&eti  lA  tk 
base  sarcomata  and  carcinomata  are  more  often  found. 

In  the  forty-third  volume  of  the  *  Guy'a  Hospital  Reports '  Dr  H»l*f 
White  collected  100  unpublished  cases  of  cerebral  tumour,  which  *efp 
found  in  the  deadhouse  from  1872  to  1884  inclusive.  The  new  gt^mh  wi* 
tubercular  in  nearly  half  of  these  cases  (45),  and  it  was  a  gUooia  m  t^ 
Two  of  the  remaining  cases  were  glio-sarcoma,  10  sarcoma,  5  carcinotnjk  ^ 
gumma,  1  myxoma,  and  1  lymphoma ;  while  4  were  cystic. 

Of  the  tuberculous  cases,  34  occurred  in  male  and  11  in  female  pstieo** 
more  than  half  of  these  45  patients  were  children  under  ten  years  old.    Vi* 
hemispheres  were  the  seat  of  a  tubercular  tumour  in  22  cases,  the  ot^ 
helium  nearly  as  often  (20),  the  pons  in  6  cases,  the  bulb  and  the  (^^ 
cerebri  in  one  each.     Nineteen  of  the  tubercular  tumours  were  multi|ilf 

Glioma  was  widely  distributed  among  patients  of  different  a^r»,  two 
three  years  to  sixty-two.  Here  also  the  male  sex  predominated  ifl  t^ 
proportion  of  19  to  5,  and  all  the  patients  under  twelve  were  boyi.  tV 
seat  was  the  herniRpheres  in  13  cases,  the  cerebellum  in  4.  the  p^n*  is  * 
the  bulb  in  1,  the  pituitnrium  in  3,  and  the  dura  mater  in  one  oaly^ 

Of  the  four  cysts,  two  were  situated  in  the  cerebellum.  Am?  il  lb* 
cerebral  cysts  was  a  hydatid. 

Considering  locality  only.  7  tumours  of  all  kinds  grew  from  the  f^ 
ninsres,  7  were  in  the  hemispheres.  2S  in  the  cerebellum.  10  in  the  J*** 
5  were  in  the  corpus  striatum  or  thnlamus,  and  3  in  the  |»ituitariuni. 

With  these  last  figures  may  be  compared  those  compiled  by  U-' 
the  third  volume  of  *  Virchow*B  Archiv  '  (1857V     Ho  foimd  (besH- 
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ibegan  in  the  bones  of  the  skull,  and  40  in  the  dura  mater)  21  in  the  hemi- 
spheree,  of  which  17  were  on  the  surface,  4  in  the  cerebellum,  8  in  the  pons 
and  bulb,  and  3  in  the  pituitarium. 

Symptoms, — ^In  proceeding  to  discuss  the  climcal  symptoms  of  a  cerebral 
tumour,  we  must  first  remark  that  a  post-mortem  examination  occasionallj 
reveals  a  new  growth  when  there  had  been  no  suspicion  of  any  cerebral 
leeLon  during  life.  Thus  we  have  in  the  museiun  of  Guy's  Hoepital  a  speci- 
men of  a  veiy  hard  growth,  nearly  as  large  as  a  pigeon's  egg,  attached  by  a 
pedicle  to  the  ridge  of  the  petrous  bone ;  it  was  discovered  accidentally  in 
the  body  of  an  aged  pauper  woman.  Another  is  a  large  malignant  mass  in 
the  cerebelliun,  taken  from  a  patient  who  died  of  cancer  of  the  breast  and 
liver.  If  she  had  lived  a  little  longer,  the  tiunour  might  have  shown  signs 
of  its  presence ;  and  the  same  remark  applies  to  the  few  instances  in  which 
one  or  more  small  tuberculous  tumours  have  been  unexpectedly  found  in  the 
brain  in  cases  of  phthisis.  All  that  is  proved  by  such  cases  is  that  in  the 
brain,  as  elsewhere,  gross  lesions  may  be  latent  during  the  early  periods 
their  development.  But  of  this  fact  there  is  abundant  evidence  of  another 
kind.  Thus  when  tubercular  meningitis  has  been  the  cause  of  death,  and 
when  the  patient  had  appeared  to  be  perfectly  well  up  to  the  first  symptom 
of  that  disease,  one  sometimes  finds  one  or  more  caseous  nodules  in  the  brun 
which  are  obviously  of  older  date.  Again,  it  sometimes  happens  that  a 
person  dies  of  what  appears  to  be  an  acute  illness,  and  that  the  only 
lesion  found  at  the  autopsy  is  a  tumour,  with  softening  of  the  surrounding 
cerebral  tissue.  A  man  was  once  admitted  into  hospital  insensible,  livid, 
and  in  a  high  state  of  fever,  so  that  the  diagnosis  was  typhus;  he. lived 
only  three  days  from  the  time  when  he  was  first  taken  ill,  but  at  the 
autopsy  a  small  spindle-cell  growth,  the  size  of  a  bean,  was  found  projecting 
into  the  fourth  ventricle  from  the  side  of  the  aqueduct.  Nevertheless,  ex- 
cepting one  or  two  instances  in  which  psammomata  or  other  meningeal 
ttunours  have  been  unexpectedly  discovered,  Dr  Fagge  never  foimd  an 
example  of  a  tiunour  in  the  brain  of  a  patient  killed  by  accident,  or  who 
died  from  some  indifferent  disease,  like  pneumonia,  or  ileus. 

Again,  while  a  cerebral  tumour  may  long  continue  latent,  symptoms, 
when  at  last  they  appear,  may  be  not  gradual  and  insidious  but  sudden  in 
onset;  thus  a  convulsive  fit,  or  vomiting,  or  intense  headache  may  be  the 
first  warning  of  illness  in  a  person  previously  in  apparent  health.  We  must 
suppose  that  in  such  cases  the  contents  of  the  cranium  adapt  themselves 
mechanically  and  physiologically  to  the  gradually  increasing  intercranial 
pressure  until  at  last  some  fibre  gives  way ;  just  as  a  picture  falls  suddenly 
when  the  last  strand  of  its  cord  breaks,  though  the  process  of  decay  was 
"Very  gradual.  Or  pathologically  we  may  compare  the  case  to  that  of  the 
■compensation  of  valvular  disease  suddenly  breaking  down,  so  that  an 
apparently  healthy  man  within  a  few  hours  exhibits  the  symptoms  of 
advanced  disease  of  the  heart. 

The  symptoms  may  be  divided  into  two  groups.  Some  of  them  are 
-common  to  all,  or  nearly  all,  cases ;  others  depend  on  the  seat  of  the  lesion. 
It  will  be  convenient  to  describe  the  former  group  of  sjnnptoms  first ;  and 
they  may  be  arranged  imder  three  heads: — Cerebral  symptoms,  such  as 
headache,  vertigo,  and  mental  disturbance  or  coma;  vomiting;  and  lastly, 
secondary  changes  in  the  optic  disc. 

1.  Pain. — This  is  the  most  constant  of  all  the  general  syinptoms,  and 
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IB  generally  the  earliest  indication  that  anything  ia  wrong  with  the  pal     ^^_^ 
Its  seat  sometiiaes,  but  only  fiometimes,  answerB  tu  that  of  the  lesion,     tti 
superficial  nerves  of  the  corresponding  part  of  the  scalp  may  be  leader  to 
I  pressure  or  percussion ;   or  (as  Komberg  noticed)  the  act  of  hoMiiig  ihn 
breath  or  of  coughing  may  increase  the  pain — ^no  doubt  by  produciiig  vaoDOi 
congestion.     The  museum  of  Guy's  Hospital  contains  &  large  tumour,  thn?« 
inohes  in  diameter,  found  many  years  ago  in  the  left  hetaiaphere  of  a  girl 
who  had  suffered  severely  from  pain  in  the  head,  and  who  h&d  dechirtd  ibit 
when  she  turned  her  head  to  one  side  she  felt  something  move  in  ita  interior. 
Another  preparation  consista  of  a  small  growth  from  the  dura  mftter,  t^keu 
from  an  old  woman  who  died  of  bronchitis.     She  had  often  espreseed  a  iriik 
that  her  head  should  be  opened,  because  for  years  she   hiid   eipernfiu?e4 
anomalous  pains  and  a  sense  of  coldness  in  one  epot.  not  larger  tlisD  i 
shilling;   this  corresponded  very  nearly  with  the  seat  of  the  tumour  that 
was  found  after  her  death. 

The  pain  caused  by  a  new  growth  may  be  of  every  degree  froni  a  dull 
headache  to  the  most  unbearable  agony.  It  is  sometimes  constant^  bill 
generally  undergoes  exacerbation  from  time  to  time.  In  some  cttses^  iiideeA 
it  is  intermittent  or  paroxysmal,  so  that  it  may  closely  resemble  ordiiwn 
migraine-  Thus  Abercrombie  relates  the  case  of  a  boy,  ap:ed  six*  who  licgafl 
to  suffer  from  fits  of  severe  sick  headache,  recurring  at  Hrst  about  occt*  a 
fortnight,  and  leaving  him  in  good  health  in  the  intervals.  After 
six  months  the  attacks  become  persistent;  and  when  two  months  Ui*.  - 
died,  a  tuberculous  mass  was  found  in  the  cerebellum.  A  similar  ioitiitff 
is  recorded  by  Lebert.* 

2.  Vertigo,  varying  from  a  slight  feeling  of  giddiness  an  stnndtmc  n^  tf* 
reeling  and  Lnabiyty  tx)  walk  or  stand  upright,  is  a  frequ 
a  cerebral  tumour.     It  is  most  constant  when  the  seat  of  n 
cerebellum.     This  symptom  probably  depends  on  disturbance  of  the  tr 
of  the  Portio  Mollis  wliich  supplies  the  ampullfe  of  the  semicircAilar  « 
but  it  is  seldom  associated  with  deafness  or  tinnitus  auHum  as  in  fun 
auditory  vertigo  (cf.  infra).     The  effect  of  this  snt^mptom  is  seen  m  n  n^' 
ing  or  staggering  gait,  and  sometimes  in  sudden  falls. 

3.  Vomiting  is  a  frequent  and  most  important  sj-mplom  cif  imaff^ 
of  the  brain.  It  is  independent  of  meals,  and  accompanied  by  more  bfi*^' 
ache  than  nausea. 

The  bowels  are  usually  c-onstipated,  as  in  other  chronic  cerebral  di*c««* 
and  the  abdomen  is  often  hollow,  the  walls  retracted*  and  th*  infMJw* 
empty.  As  a  rule  there  is  loss  of  flesh,  and  extreme  v^. 
occurs.  But  a  boy  of  fourteen,  who  was  in  Guy's  Hosjm 
remarkably  fat  during  his  illness,  and  remained  so  until  he  di«^  ;  and  ^^'' 
or  three  years  previously  the  body  of  a  young  woman  in  a  similar  eoD<i»J^ 
was  brought  down  into  the  jmst-moriem  room.     In  eacli  case  thenj  «*  • 

^  These  caiei  »ccin  to  have  an  important  bearing  upon  the  pr 
ductlon  of  **  cerebral  9jniptom§"  by  local  tifiPections  of  the  braJfi.     i 
— mi prraine,  vertigo,  epilepsy,  and  Mine  othert:  *' nerve* storms**  or  "cxjii  i-isv* 
are  liable  to  be  net  ujj  by  a  variety  of  excitmg*  causes*     Now   my  bypotliliiia  it  tt"* ' 
tumour  or  a  tubercle  causes  a  transitory  vertigo,  or  nn  --^i-  ♦■f-»rro  Ht,  or  in  ■W*^^ 
tick  headache  in  exactly  the  same  way  as  any  other  dUt  :it,     t  coo^Tt  tiMlvi 

nerve-storm  so  produced  has  precisely  the  same  seat  as  u  .•r<>ly  |b# reaolt  <f  v*"^ 

fatiguep  or  irritation  of  the  generative  organs,  or  disorfler  of  i  U,    Aad  1 1^  ' 

is  probable  that  frontal  headachet  even  when  unattended  v  iiltvr  ilsiBtlu^ 

symptoms  of  an  attack  of  migraine,  is  yet  very  often  of  that  uaiure.  If  n^  fd^^^ 
forehead  would  point  leAS  directly  to  the  a  uteri  or  part  of  lUe  litmla  as  dbf  mO  ^  ' 
tmnoar  than  occipital  pain  to  the  cerebellam  or  posterior  lobea.'^^  0,  P. 
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tumour  at  the  baae,  growing  upwards  into  the  third  ventricle.  The  writer 
has  had  two  other  cases  under  notice  in  which  great  increase  in  weight  took 
place  in  patients  suffering  from  tumour  of  the  brain ;  both  were  young,  and 
in  both  the  seat  was  probably  the  cerebellmn. 

4.  Changes  in  the  optic  disc  and  retina, — In  1860  von  Graefe  communi- 
cated to  the  German  *  Archiv  fiir  Ophthalmologic '  a  short  paper,  in  which 
he  stated  that  inflammation  of  the  optic  nerves  within  the  eye  sometimes 
occurred  as  a  complication  of  cerebral  diseases.  It  was  already  well  known 
that  blindness  was  a  frequent  effect  of  tumours  of  the  brain,  even  when 
they  did  not  involve  the  optic  tracts,  but  the  condition  of  the  optic  diso 
in  these  cases  was  unknown.  It  was  soon  afterwards  ascertained  that 
there  may  be  redness  and  swelling  of  the  optic  papilla  although  the  patient 
sees  perfectly  well. 

Von  Graefe  himself  believed  from  the  first  that  there  were  two  ways 
in  which  these  changes  in  the  disc  could  arise,  and  that  these  could  be 
distinguijshed  by  the  ophthalmoscope.  Either  an  increase  of  intra-cranial 
pressure,  acting  through  the  cavernous  sinuses,  might  mechanically  obstruct 
the  return  of  blood  through  the  retinal  veins;  or  else  an  inflammatory 
process  at  the  base  of  the  brain  might  extend  as  a  '^  neuritis  descendens  " 
along  the  optic  nerve  to  the  disc.  These  two  conditions  are  often  seen 
together.  The  one,  known  in  German  as  the  "  Stauimgspapille,"  has  been 
translated  by  Dr  Allbutt  as  the  "  Choked  Disc,"  or  "  Ischaemia  of  the 
Disc."  The  other  is  called  "Optic  Neuritis,"  "Papillitis,"  or  "  Neuro- 
retinitis  descendens."  There  is  also  a  third  change,  "Atrophy  of  the 
Disc,"  which  is  usually  consecutive  to  neuritis,  but  may  have  an  inde- 
pendent origin. 

The  choked  disc, — ^There  is  no  better  description  of  this  affection  than 
that  which  von  Graefe  gave  in  his  account  of  the  first  case  that  came  under 
his  observation.  "  The  papilla,"  he  says,  "  was  greatly  and  irregularly 
swollen,  rising  steeply  on  one  side  and  falling  gradually  on  the  opposite 

side  to  the  level  of  the  retina Instead  of  being  transparent  its 

tissue  looked  grey  and  opaque,  with  an  extremely  deep  reddish  tint,  and 
the  adjacent  part  of  the  retina  had  the  same  appearance,  so  that  the 
choroidal  margin  was  completely  hidden.  The  opacity  was  diffused,  ex- 
cept that  with  the  direct  method  of  examination  one  could  perceive  a 
itriated  appearance  following  the  course  of  the  fibres  of  the  optic  nerve. 
The  retinal  veins  were  dilated,  exceedingly  tortuous,  and  obscured  here  and 
there  by  dipping  into  the  opaque  tissue ;  the  arteries  were  comparatively 
■mall.  The  turbidity  of  the  retina  diminished  gradually  from  the  disc 
outwards  over  a  zone  of  rather  more  than  2  mm.  in  breadth,  so  that  it  occu- 
pied an  area  5  mm.  in  diameter  (including  the  disc  itself).''  In  a  second 
case  there  were  ecchymoses  in  the  part  of  the  retina  near  the  disc. 

The  prominence  formed  by  the  optic  disc  in  a  case  of  this  kind  appears 
to  be  easily  recognised  after  death  when  the  eye  is  removed  and  laid  open ; 
'an  excellent  illustration  of  it  is  given  by  Dr  Allbutt.  In  one  instance  in 
which  an  intercurrent  attack  of  smallpox  destroyed  life  at  an  early  stage 
of  the  ocular  affection,  Comil  found  that  the  microscopical  appearances 
consisted  in  an  infiltration  of  the  connective  tissue  with  serum,  and  ecchy- 
moses in  the  adjacent  part  of  the  retina  ('  Arch.  G6n.,'  1868,  ii,  p.  679). 
The  absence  of  grave  morbid  changes  is  proved  by  a  case  of  Mr  Lawson's, 
in  which  the  presence  of  a  hydatid  cyst  within  the  orbit  caused  an  extreme 
state  of  "  choked  disc."  but  four  days  after  puncture  of  the  tumour  the 
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engorgement  had  almost  disap^peared.  A  drawing  in  *  PagensteeEer**  AtlaM  * 
(pL  mi,  fig*  7)  shows  the  nerve-fibres  bulging  outwards,  so  a«  to  lepftriM 
the  peripheral  layers  of  the  retina  from  the  choroid.  In  some  cnofift  nl* 
vanced  cases  of  Ton  Graefe^s,  examined  by  Schweigger  and  VircLoir,  th# 
oonnective-tisBue  element*,  the  vessels,  and  the  nerve-fiVjrea  were  ali  loimd 
swollen,  and  the  latter  were  beginning  to  degenerate,  wliile  in  the  outer 
coat  of  the  vessels  there  was  an  overgrowth  of  nueleL 

The  choked  disc  was  attributed  by  von  Graefa  to  increased  preesurd  ifl 
the  cavernous  sinus,  aided  by  the  constricting  ftjction  of  the  sclerotic  rifl^. 
He  aj^ed  that  if  from  any  aiuse  the  tiow  of  blood  along  the  retinzil  reiui 
was  obstructed,  the  unyielding  structure  would  giv^  rise  to  a  ^^^.^M 
strangulation  at  the  point  where  they  piiss  through  it,  and  fio  he  expltiii^^ 
the  fact  that  the  congestion  was  limited  to  the  intra-ocular  termiiutioo 
of  the  optic  nerve ;  but  (tig  Dr  Hennann  Schmidt  urged  in  vol.  it  of 
the  '  Arch,  f.  Ophth.')  the  ophthalmic  vein  communicates  so  freely  with  the 
facial  vein  that  it  is  ditiicult  to  see  how  pressure  upon  the  cav^r  n 

could  appreciably  interfere  with  the  escape  of  blood  from  the  i  r 

does  it  appear  probable  tliat  the  wall  of  the  sinus  would  yield  lo  «jjt 
moderate  force.  These  considerations  are  contirmed  by  a  caae  under  Dr 
Fagge's  observation,  in  which  the  sinus  on  one  side  was  completely  nh- 
structed  by  softening  thmmbus ;  the  corresponding  optic  disc  hod  b««o 
noticed  during  life  to  be  perfectly  normal.* 

Optic  mitritU. — In  this  condition,   as  compared  with  choV/  'o 

disc,  its  swelling  and  redness  are  less  marked;  it  looks  more  *  i 

the  morbid  process  involves  its  middle  and  outer  as  well  as  its 
Dr  All  butt  endeavours  to  describe  the  appearance  of  the  disc  by  i:,-  .  - 
there  is  not  **  a  circumscribed  intense  redness*  or  brownish  givy,  but  r 
a  wash  of  reddisli  lilac  or  a  grey  tint ; "  and  he  adds  that  one  does  m»t  i^f 
ceive   *'  a  multitude  of  minute   branches  and  capillaries/*  such  m  iriTir  » 
"  mossy  ^'  look  to  the  choked  disc,  but  that  the  main  trunks  becumt  i^ 
tended  and  tortuous. 

On  microscopical  examination  of  an  inHamed  disc,  the  nerve-fibr«i  »* 
found  enlarged  and  beaded.  The  trunk  of  the  nerve  in  its  wh"i--  1- r.fHli 
shows  an  accumulation  of  cells  and  nuclei  between  its  fasciculi. 

As  stated  above,  ^'on  Graefe  ascribed  neuro-retinitis  to  dr 
sion  of  inflammation  downwiirds ;  as,  for  instance,  from  a  basal  i. 
but  this  explanation  is  not  always  appUcalilc.  In  other  eases  it  i*  ^■''" 
diuy  to  a  choked  disc,  in  the  same  way  as  those  chronic  affccttofic  v:\iu^ 
occur  in  the  lungs  and  liver  and  kidneys,  when  there  is  obstructive  diwi*^ 
of  the  heart.  As  Hulke  long  ago  remarked,  mixed  forms  are  more  ffln»' 
monly  seen  than  typical  specimens  of  a  **  StauungspnpiUe  **  or  of  iiinu^ 

•  Probablj  Sebmidt'i  expUnstion  ii  coiroct ;  be  found  experim^ntAlJ;  iHl  »a  Nf ' 
ticm  of  Pmtsmn  blue  into  tlie  arachnoid  cavity  (tabdnral  f|>iice  of  tbe  bniu)  nulMf  >** 
wmy  through  the  optic  fomuien  into  the  apace  betweeu  the  two  iheathi  of  tW  optic  W** 
ana  fills  a  flue  netxvork  of  Ijmphnt'ic  elmnn<g>ls  withia  the  tuiniUH  cribroMi  (fonned  ktw 
ftclerotie  ring)  between  the  very  fibres  of  th**  nenes  tbemselve**  He  thmfOfv  •or/'^'' 
that  tome  of  the  Maid  which  is  alway«  pree^nt  in  imaU  qnnntity  in  thr  airmehndd  t*^^'!  " 
driven  into  the  optic  nenre  in  ii  aiuuiftr  lu&nncr  whenever  the  tntrs-crmnAl  praniw  ** 
from  any  eatiie  increased.  At  a  nutter  of  fact,  a  watery  llqnid  h^a  ttjott  thii^  nnttUf^ 
fonnd  distending  the  sheath  and  giving  it  a  bulbous  nj"  *^^^ 

escapes  as  soon  as  a  pnnctan*  is  made.     One  diflicaUy  is  .  ^'"^ 

why  cerebral  hemorrhage  does  not  cauae  choked  discti.      Is   i!    i  .     •'  '  " 

suddenly  exerted  fiattens  the  sheath  of  the  nene,  and  closes  the  r'u'it   t^- 

C.  H.  F. 


GENERAL    SYMPTOMS  773 

reidnitis.  Indeed,  Gowers  holds  that  congestion  of  the  disc  is  not  the 
result  of  intra-cranial  pressure  at  all,  but  it  is  always  inflammatory  or 
irritative  in  origin,  and  that  the  distinction  between  the  choked  disc  and 
optic  neuritis  is  one  of  degree  only.  This  opinion  has  long  been  adopted  by 
Mr  Higgens,  who  for  some  time  had  followed  von  Graefe's  lead. 

Atrophy  of  the  disc. — ^Neither  congestion  of  the  disc  nor  neuro-retinitis 
is  a  permanent  affection.  They  are  not  even  stationary ;  for  the  process, 
if  the  patient  lives  long  enough,  must  either  subside  or  end  in  atrophy. 
In  cases  of  cerebral  tiunour  the  disc  becomes  less  and  less  swollen,  and  at 
length  is  quite  flat,  or  even  sinks  below  the  level  of  the  surrounding  retina. 
Its  red  and  grey  tints  become  a  dirty  white.  The  tortuous  veins  diminish 
in  size ;  spots  of  haemorrhage  fade  and  are  absorbed.  The  outline  of  the 
disc  remains  for  some  time  blurred  and  irregular,  and  streaks  of  exudation 
are  to  be  seen  in  the  course  of  the  retinal  vessels.  This  description  of 
"  consecutive  atrophy  "  is  taken  from  Dr  Allbutt,  and  accords  with  general 
observation.  He  goes  on  to  say  that  these  appearances  also  are  transitory. 
Little  by  little  the  disc  clears  up;  its  edge  becomes  sharply  defined;  its 
surface  dead  white  and  glistening.  Its  condition  is  then  imdistinguishable 
from  one  which  has  been  preceded  by  no  swelling  or  inflammation  of  the 
disc — the  primary  or  "  simple  white  atrophy  "  of  writers.* 

It  is  surprising  how  little  impairment  of  vision  may  attend  these 
changes  in  the  optic  discs.  There  is  neither  pain  nor  photophobia,  and 
if  the  patient  is  aware  of  his  condition  at  all,  before  he  is  completely 
blind  he  sees  objects  more  or  less  indistinctly,  as  if  through  a  mist.  When  j 
blindness  sets  in,  it  sometimes  seems  to  come  on  almost  su^enly,  although  / 
the  changes  in  the  discs  no  doubt  developed  gradually.  This  occurred, 
for  instance,  in  a  patient  imder  Dr  Fagge  in  1878 ;  about  three  weeks  before 
her  admission  to  hospital  she  went  to  sleep  one  afternoon,  and  on  waking 
up  found  that  she  was  totally  blind. 

When  amaurosis  is  complete,  the  pupils  are  widely  dilated  and  motion- 
less. But  while  the  impairment  of  sight  is  partial  they  are  of  normal  size, 
and  their  movements  are  sometimes  not  even  sluggish. 

It  must  be  remembered  that  although  the  optic  disc  is  constantly  more 
or  less  affected  in  cases  of  cerebral  tumour,  it  is  also  liable  to  similar  changes! 
from  abscess  of  the  brain,  from  Meningitis  and  from  Tabes  or  general  para-. 
lysis,  as  well  as  from  some  infective  disorders,  as  Enteric  fever. 

When  a  choked  disc,  or  a  case  of  optic  neuritis,  passes  into  a  state  of 

atrophy,  the  patient's  sight  often  becomes  progressively  worse ;  but  some- 

h  times  it  shows  improvement.     Thus  a  patient  of  Dr  Goodhart's,  who  at  one 

time  could  see  absolutely  nothing  with  her  right  eye,  was  ultimately  able 

to  read  Snellen's  2^,  though  with  difficulty,  at  a  distance  of  about  a  foot. 

When  vision  has  been  but  slightly  impaired  during  the  early  stage  of  the 

disease,  it  is  sometimes  regained  later  on ;  but,  if  actual  neuritis  has  been 

present,  the  disc  invariably  becomes  more  or  less  atrophied,  and  it  never 

Resumes  its  normal  appearance. 

6.  Mental  symptoms — ^including  irritability  of  temper,  depression  of 
spirits,  loss  of  memory,  mania,  or  impairment  of  intelligence — are  the  least 
^MHistant  and  characteristic  effects  of  a  cerebral  tumour.  They  may  some- 
times be  observed  when  a  tumour  lies  at  the  base  of  the  brain.  Thus  we 
Jliave  in  Guy's  Museum  a  specimen  of  cholesteatoma,  as  large  as  a  pigeon's 

*  Psgenstecber  first  showed  that  all  the  nenroas  elements  may  disappear,  and  be  re- 
placed bj  coarse  connective  tissue. 
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egg,  which  compreaaed  the  tinder  surface  of  the  pona  ajid  cerebellum 
patient  waa  at  one  time  in  the  hospital  with  paralytic  symptonis,  Uit  bi 
became  maniacal,  luwl  delusiona,  and  was  unmanageable,  so  that  he  W9§ 
removed  to  Colney  Hatch  Asyluin,  where  he  died-  On  the  other  hand,  tke 
mental  faculties  are  not  infrequently  retamed  nearly  to  the  last,  vben  oat 
of  the  hemispheres  ia  the  seat  of  the  tuuiour.  As  a  rule  the  mind  i»  not 
disturbed  until  near  the  close  of  the  diseaae, 

Friedreich  and  Obemier  speak  of  excessive  sleepiness  as   a  pnncipil 
symptom  in  two  cases  which  severally  came  under  their  observation.    The 
most  usual  termination  of  cases  of  tumour  and  cerebral  absceaa,  aji  of  th« 
vaacular  lesions  described  in  the  last  chapter,  is  by  stupor,  which  graduBlly 
passes  into  rarna.     Sometimes  the  patient  lies  for  weeks  without  taking  the 
slightest  notice,  paaaing  all  his  evacuations  under  him,  and  showing  nu  «fii 
of  intelligence,  eicept  that  he  slowly  swallows  the  food  that  is  put  int^*  lui 
mouth.     Many  years  ago  Sir  William  Gull  had  under  his  care  a  bnj  witil 
other  symptoms  of  cerebral  tumour,  who  manifested  a  remarkable  reiiflll^ 
tion  of  intelligence.     If  a  question  waa  put  to  him  he  seemed  not  to  htoi 
it ;  but  after  many  seconds,  when  the  questioner  had  passed  on  to  talk  to 
some  one  else,  he  would  deliver,  word  by  word,  a  reply  wliich  showed  ili*i 
he  perfectly  understood  what  had  been  said.     In  other  cases  the  mtsxUi 
condition   undergoes   changes   possibly   depending   on   varying   degrees  (d 
pressure  by  ventricular  effusion ;  after  lying  in  a  stupor  for  a  week  or  mm 
the  patient  may  recover  his  sensea,  remain  conacioua  for  several  dajB.  ttstd 
then  relapse  into  his  former  state. 

The  Umperature  of  the  body  is  often  one  or  two  degreen  below  aonmil; 
but  before  death  pyrexia  may  appear.     Obemier  speaks  of  a 
ing  case  in  which  every  exacerbation  of  the  hetidacbe  wns  a- 
marked  fall  in  the  rate  of  the  piUse. 

Other  general  symptoms  which  may  be  8ome4ime«  observed  in  c^*^*  **'* 
cerebral  tumours  are  nystagmus,  or  oscillation  of  the  eyea,  most  fiv 
in  lesions  of  the  cerebellum;  contracted,  dilated,  or  unequal  ' 

tinence  or  retention  of  urine;  and.  in  the  latter  atagea,  br 
alow  and  irregular  respiration,  which  sometimea  take«  on  the  CheTur-Sufi^-i 
oharacter. 

The  heart  may  continue  to  beat  for  some  little  time  afte-r  brratb  i 
ceased  ;  in  one  case  it  went  on  for  thirty-tive  minutea,  while  artilieiaJ  r 
tion  was  kept  up.  In  such  caaes  it  is  wonderful  how*  quietly  life  d 
without  a  ga«p  or  moan,  or  the  movement  of  a  limb»* 

Localhing  iymptmitK — {a)  Convuh'tomt, — We  now  turn  to  other  ifw* 
ptoms,  which  not  only  indicate  in  general  the  presence  of  n  ttuuotur.  bot 
also  point  more  or  less  definitely  to  ita  exact  »tat :  they  an-  «h"i  Jnrbnn 
terms  "  localising  symptoms." 

The  first  of  these  is  the  occurrence  of  muscular  spaair 
but  occasional,  or  coming  in  fits.     Sometimes  the  involu! 
movement  ia  confined  to  a  single  group  of  muscles,   thofie  of  ou*   ' 
-or  of  the  anple  of  the  mouth,  or  of  the  eyelids,  or  nf  one  foot ;  hu 
often  several  muscular  groups  are  involved  and  follow  an  nrdcrlv  Pt- 
more  or  less  accurately  repeated  in  each  fit.     The  spasms  are  clonic  oi^ 

^  I  wai  ODce  called  to  Bee  ii  patient,  whoie  lyniptoma  pointtd  to  tb«  |iTfMB«t  of  * 
cerebral  ttimmir.  On  my  arrival  at  the  houae  the  doctor  csme  out  to  tpmk  to  me.  U""^ 
her  huabaDd  and  two  women  with  her.  When  we  went  to  her  bedside  m  few  minate*  ^^ 
we  found  her  dead,  except  that  a  slight  flickering  of  the  polae  iru  rtiO  ptfCtptLhU.  ^^ 
the  slightest  change  had  been  observed, — C.  H.  F. 
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free  from  pain.  Wliile  these  convulsions  resemble  those  of  epilepsy,  as 
Hughlings  Jackson  first  recognised,  they  are  distinguishable  from  idiopathic 
epilepsy.  We  may  term  the  fits  "  epileptiform,"  or,  as  is  common  on  the 
Continent,  "  Jacksonian  epilep^,"  or  may  use  the  convenient  term 
*  eclampsia,"  which  has  long  been  applied  to  the  epileptiform  fits  of  the 
puerperal  state  or  of  Bright's  disease. 

The  characteristics  of  these  convulsions  distinguishing  them  from  true  j 
epilepsy  are  the  following: — ^First,  they  do  not  affect  the  whole  body,  but 
one  limb  (monospasm)  or  perhaps  two,  or  one  hand  or  one  finger.  Secondly,  ; 
there  is  no  loss  of  consciousness ;  or  if  there  is  any,  it  follows,  not  begins  the 
fit.  Thirdly,  the  spasms  are  succeeded  by  loss  of  power  in  the  muscles 
affected,  varying  from  almost  complete  paralysis  to  a  slight  diminution  in 
power;  this  paresis  is  in  most  cases  only  temporary.  Minor  points  of 
distinction  are  that  the  tongue  is  not  bitten,  and  that  the  patient  does  not 
fall  to  the  ground  or  foam  at  the  mouth. 

Beside  these  clonic  convulsions,  tome  muscular  spasm  is  also  an  occa- 
sional symptom  of  cerebral  (particularly  of  cerebellar)  tumours,  leading 
sometimes  to  spastic  paraplegia,  or  rigid  hemiplegia,  but  more  often  to 
strabismus,  or  to  athetosis,  or,  most  frequently  of  all,  to  retraction  of  the 
head  from  spasm  of  the  splenius  capitis  and  complexus. 

(6)  Paralysis. — ^Apart  from  the  temporary  loss  of  power  which  follows 
spasm,  tumours  oi  the  brain  often  produce  decided  and  permanent  hemi- 
plegia, though  it  is  seldom  so  marked  as  that  described  in  the  last  chapter 
which  is  caused  by  cerebral  haemorrhage.  Ptosis  or  strabismus  is  not  im- 
common,  and  occasionally  loss  of  power  in  the  lips  or  tongue,  or  monoplegia 
of  one  limb  or  a  part  of  it.  More  frequently  seen  than  any  local  paralysis 
is  a  general  loss  of  power  over  the  limbs  on  both  sides,  shown  by  tottering 
gait,  feeble  grasp,  and  considerable  loss  of  muscular  strength  when  tested 
by  the  dynamometer. 

Local  anaiomical  diagnosis. — The  symptoms  above  described  give  us  no 
help  in  judging  of  the  nature  of  the  lesion.  They  make  it  certain  that  it  is 
a  tangible  ''  gross "  anatomical  condition,  and  that  this  condition  is  not 
haemorrhage,  embolism,  or  thrombosis;  but  whether  we  shall  find  after 
death  a  tuberculous  or  gliomatous  tumour,  a  cyst,  or  an  abscess,  must  be  de- 
cided on  purely  pathological  groimds — ^tho  frequency  of  this  or  that  growth 
at  different  ages,  the  presence  of  a  source  of  suppuration,  or  of  a  malignant 
growth,  or  of  tubercle,  or  of  syphilis  in  other  parts. 

In  deciding  the  probable  seat  of  a  tiunour,  we  are-  guided  by  the  local- 
ising symptoms  above  described,  spasm  and  paralysis  of  muscles. 

It  is,  however,  often  difficult  to  decide  whether  the  ^rmptoms  are  duo 
to  irritation  or  destruction  of  centres  and  nervous  tracts.  In  the  latter 
case  they  would  be  those  of  unbalanced  action  of  the  corresponding  parts 
physiologically  antagonistic.  Hence  we  cannot  attach  an  exact  meaning  to 
inequality  of  the  pupils. 

It  is  remarkable  how  great  a  size  may  be  reached  by  a  slow-growing  : 
inass  in  the  brain,  without  its  affecting  surrounding  structures ;  while,  again,  ' 
A  small  tumour  may  so  compress  adjacent  parts  as  to  produce  striking 
fjmptoms. 

The  base. — Taking  the  base  of  the  brain  first,  and  passing  from  before, 
we  meet  with  the  simplest  of  localising  symptoms,  those  which  depend 
on  paralysis  of  the  several  cranial  nerves. 
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It  is  easy  to  see  that  complete  anosmia  points  to  the  presence  of  diseMe 
of  the  ethmoid  bone,  or  involving  the  inner  and  lower  parts  of  the  two 
anterior  lobes ;  while  loss  of  smell  on  one  side  may  be  due  to  a  leaoa 
implicating  one  olfactory  bulb,  or  the  root  of  the  nerve  adjacent  to  the 
Sylvian  fissure. 

A  growth  pressing  upon  the  optic  chiasma  produces  different  effects 
according  to  its  exact  situation.  There  may  be  more  or  less  complete  Ion 
of  sight  in  one  eye ;  but,  since  atrophy  of  the  disc  is  almost  certun  to 
be  present,  this  symptom  would  scarcely  help  us.  More  significaot  it 
the  limitation  of  vision  to  half  the  field  in  each  eye,  or  hemiopia,  Assaming 
that  the  inner  fibres  of  each  optic  tract  cross  at  the  chiasma  and  the  outer 
ones  do  not,  three  varieties  of  hemiopia  may  be  described  as  follows: 

(1)  Compression  of  the  centre  of  the  chiasma,  cutting  off  the  decoft- 
sating  inner  fibres  of  each  optio  nerve,  will  cause  loss  of  vision  over  the 
temporal  field  in  each  eye  (double  temporal  hemiopia) ;  (2)  oompressicni  of 
one  optio  tract  will  deprive  the  patient  of  the  nasal  field  in  the  corre- 
sponding eye  (homologous  lateral  hemiopia)  ;  (3)  loss  of  vision  in  the  nasal 
fields  of  the  two  eyes  (double  nasal  hemiopia)  can  only  be  due  to  a  doable 
lesion,  symmetrically  placed  so  as  to  interfere  with  the  non-decusaatiDfr 
outer  fibres  on  each  side.  Examples  of  all  these  forms  of  hemiofHa  in 
known  to  occur.  Homologous  lateral  hemiopia  is  very  commcm  in  attacks 
of  migraine ;  cases  of  double  temporal  hemiopia  have  been  recorded  in 
which  a  large  tumour  lay  in  the  middle  line,  involving  the  chiasma,  and  a 
remarkable  one  by  Dr  Weir  Mitchell  due  to  pressure  of  an  aneurysm  of  an 
abnormal  anterior  communicating  artery  ('  Joum.  Nerv.  and  Mental  Dii^' 
Jan.,  1889) ;  and  cases  of  double  nasal  hemiopia,  in  one  of  which,  recorded 
by  Knapp,  the  pressure  necessary  was  effected  by  dilated  and  atheroma- 
tous branches  of  the  circle  of  Willis.* 

Intra-cranial  growths  sometimes  produce  deafness  yrhen  they  occupy,  or 
extend  into,  the  space  between  the  internal  auditory  meatus  and  the  side 
of  the  pons.  Jackson  has  met  with  one  case  in  which  there  was  loa  of 
hearing  from  this  cause  without  any  facial  paralysis.  In  another  instance 
complete  deafness  in  both  ears  was  imperfectly  explained  by  the  autopsr, 
for  the  only  tumour  was  one  the  size  of  a  hazel-nut  on  the  left  side. 

With  regard  to  the  other  cranial  nerves,  there  is  little  to  add  to  the 
remarks  made  when  describing  the   symptoms   of  their  primair  leaiona 
(see  pp.  577 — 590).      We  can  sometimes  infer  the  seat  of  a  growth  witii 
great  accuracy  from  the  implication  of  some  nerves  while  others  eKMjg^- 
Thus,  in  one  instance-,  the  fact  that  all  the  muscles  of  the  eyeball  were  parv 
lysed,   while  no  part  of  the  fifth  nerve  was   interfered  with  except   ^ 
ophthalmic   branch,   proved  that  the   seat   of   disease   was   in   the  vg^^ 
noidal  fissure.     On  the  other  hand,  it  is  sometimes  clear  that  no  sia^ 
lesion  will  explain  ever}-  feature  of  the  case,  a  conclusion  which  (as 
shall  presently  see)  may  be  of  considerable  diagnostic  importance.    P*—^ 
lysis  of  the  third  nerve,  if  due  to  an  intra-cranial  tumour,  points  parti^ 

*  Those  who  still  hold  that  in  man,  as  in  some  animals,  the  optic  nenrat  undergo  e^^ 
plete  decnssation,  most  assume  that  "double  temporal  hemiopia"  would  be  caused 
pressure  on  the  front  of  the  chiasma,  while  pressure  on  the  hack  of  tbo  chiasma  by  a  siit^ 
growth  would  account  for  "double  nasal  hemiopia."  Both  these  kinds  of  hemiopia  ara  w^^ 
rare,  and  the  only  explanation  of  the  far  more  common  "  homolog^ons  lateral  hamiopi.^ 
would  be  the  untenable  one  of  a  lesion  being  so  placed  on  oa#  Hd4  of  tha  diiaa^ 
as  to  compress  a  part  of  the  optic  nenre,  and  also  a  part  of  the  opUe  traet  on  tC^ 
side. 
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larly  to  a  syphilitic  gumma  of  the  base,  but  strabismus  or  ptosis  may  be 
due  to  a  tuberculous  tumour  or  to  basal  tuberculous  meningitis. 

The  cerebellum. — ^The  localisation  of  a  tmnour  in  the  cerebellum  is  often 
attempted,  and  is  not  infrequently  successful.  Beside  vomiting,  convul- 
sions, occipital  headache,  contraction  of  the  muscles  at  the  back  of  the  neck, 
blindness,  nystagmus,  and  vertigo — ^no  one  of  which  symptoms  is  pecu- 
liar to  lesions  of  the  cerebellum — ^there  may  often  be  observed  a  reeling,  j 
staggering  gait,  like  that  of  a  drunken  person  (cf.  p.  708).  The  early  ex- 
periments of  Flourens  on  pigeons  showed  that  excision  of  the  cerebellum 
rendered  the  bird  unable  to  walk  or  to  fly ;  and  he  concluded  that  the  func- 
tion of  the  organ  was  one  of  co-ordination.  But  this  was  an  erroneous 
conception  of  the  nature  of  co-ordination  no  less  than  of  the  function^  of  the 
cerebellum.  Indeed,  we  have  already  seen  that  a  large  part  of  the  process 
by  which  the  actions  of  the  individual  muscles  are  harmonised  and  combined 
takes  place  in  the  spinal  cord.  The  peculiar  function  of  the  cerebellum, 
if  it  have  any,  is  still  imknown. 

When  the  staggering  is  accompanied  by  a  tendency  to  fall  in  one  par- 
ticular direction,  we  might  expect  that  this  would  indicate  which  side  of 
the  cerebellum  is  affected.  But  tiunours  of  the  cerebellum  often  attain  a 
great  size,  and  compress  adjacent  parts  or  interfere  with  their  supply  of 
blood.  Moreover  the  same  lesion  may  produce  opposite  effects,  according^ 
as  its  action  is  "destroying"  or  "discharging." 

In  1877  an  autopsy  in  a  case  of  Dr  Frederick  Taylor's  showed  a  mass  of  yellow  tubercle 
in  the  cerebellum,  rather  to  the  right  of  its  mid- line ;  the  right  lateral  lobe  was  universally 
pale  and  softened,  and  full  of  granule-masses.  The  patient  was  a  boy  five  years  old.  It 
80  happened  that  the  exact  seat  of  the  mischief  had  been  indicated  several  months  before 
his  death  by  a  bulging  on  the  right  side  of  the  occipital  bone,  which  was  so  much  thinned 
at  one  spot  that  it  would  yield  on  pressure,  and  rebound  like  a  piece  of  tin  or  cardboard. 
At  the  same  time  it  was  noticed  that  when  he  sat  up  in  bed  he  had  no  balancing  power; 
but  he  did  not  roll  over  on  one  side  rather  than  on  the  other.  The  eyes  were  affected  with 
a  peculiar  form  of  nystagmus,  which  might  perhaps  have  been  turned  to  account  as  a 
localising  symptom.  "It  came  on  only  when  he  lay  on  the  left  side;  the  eyes  would  then 
gradually  fall  over  to  the  left,  and  be  suddenly  jerked  back  to  the  right;  and  these  move- 
ments would  be  repeated  rhythmically.  When  he  sat  up  in  bed  there  was  a  continuous 
rhythmical  movement  of  the  head  from  left  to  right."  Afterwards,  six  weeks  before  ho 
died,  "  he  lay  on  his  back,  with  his  head  turned  to  the  left ;  his  eyes  were  then  directed  to 
the  left  side,  and  jerked  from  time  to  time  upwards." 

Hitzig,  following  Purkinje,  showed  ('  Reichert's  Archiv,'  1871)  that  by 

passing  a  galvanic  current  through  the  head  of  a  healthy  person,  from  one 

mastoid  process  to  the  other,  one  can  obtain  oscillating  movements  of  the 

eyes  like  those  observed  in  Dr  Taylor's  patient ;  and  they  have  been  referred 

,    to  disturbance  of  the  cerebellum.     Ferrier,  too,  found  that  galvanising  the 

}    exposed  cerebelliun  of  monkeys  and  other   animals  caused  the   eyes  to 

u  deviate  in  different  ways,  according  as  the  poles  were  applied  to  different 

i'  regions  of  its  surface.     His  experiments  seem  to  indicate,  as  a  rule  of 

:   localisation,  that  when  any  part  of  the  cerebellum  is  the  seat  of  irritation 

'the  eyes  become  turned  in  the  corresponding  direction,  whether  to  the  right 

or  to  the  left,  upwards  or  downwards.     In  many  cases  analogous  movement* 

of  the  head  accompanied  those  of  the  eyes.     Thus  a  tendency  to  fall  back- 

irards,  which  has  sometimes  been  noticed  in  cases  of  cerebellar  disease, 

irould  point  to  the  upper  surface  of  the  organ  as  its  seat ;  for  Ferrier  found 

that  galvanising  that  part  in  monkeys  led  to  upward  movements  of  the  eyes, 

mnd  to  throwing  back  of  the  head.     Dr  Taylor's  patient  had  also  left  hemi- 

ple^a,  which  was  no  doubt  due  to  compression  of  the  right  side  of  the  pona 


f78 


TUMO0E8   OF   THE   BBAIN 


hj  the  ttiinour.  Hemiplegia  in  cerebellar  diaefl^e  appeiu-s  to  be  Jilwajs  pfo* 
duced  in  that  waj,  tind  it  is  usual jy  '*  crossed/'  ;i  >*  on  tlie 

opposite  side  of  the  cerebellar  leeion.     But  the  iu  i  .  i  of  tuh 

half  of  the  cerebellum  are  nerertheless  chiefly  with  the  limbs  of  the  limK 
flide  of  the  body  through  the  connections  of  the  fibres  of  the  middle  podBfick 
with  nuclei  in  the  opposite  half  of  the  mesencephalon.  This  is  proved,  wt 
only  by  anatomical  and  physiological  investigations,  but  also,  m  '  *  not 
con'dnciiigly,  by  the  pathological  fact  that  when  there  Is  a  lUii* 

lateral  atrophy,  affecting  one  hemisphere  of  the  brain,  one  cru^  cerebci,  id 
one  side  of  the  deep  part  of  the  pons,  the  wasting  is  found  in  the  apf)oai» 
side  of  the  cerebellum,  as  it  is  in  the  opj>osite  side  of  the  spiaal  oord, 

I         On  the  whole,  it  may  be  said  that  when  there  are  genernl  irmptoflv 
of  an  intra-cranial  tumour,  namely,  headache,  Tomiting,  and  optic  neimtii» 
especially  optic  atrophy  and  amaurosis ;  when  there  is  no  hemiplegUt  iw* 
I  only  general  muscular  weakness ;  when  there  is  nvitagmus,  spasm  of  tb 

(muscles  at  the  nape  of  the  neck,  and  decided  vertisro  and  loss  of  powcf  to 
maintain  equilibrium  ;  the  diagnosis  of  the  cerebellum  as  the  seat  if  thc 
lesion  is  almost  certain. 

This  last  symptom,  disturbance  of  equilibrium,  is  said  by  Nmhtiai' 
depend  on  lesion  of  the  superior  vermiform  process,  and  this  belief  is 
by  other  obsei-vers.     Nystagmus  also  is  most  constant  when  the  tumour  or 
other  destroying  lesion  is  in  the  middle  or  vermiform  lobe. 

A  tumour  in  the  inferior  vermiform  process  may  press  on  the  T>euii  *^ 
Galen  or  on  the  aqueduct,  and  so  cause  secondary  hydroc^ephalui,  &i  in  * 
case  of  the  writer's  where  a  large  mass  of  tubercle  was  found  at  this  pan*  ^ 
a  boy  who  had  been  watched  from  the  age  of  four  to  nearly  sti. 

Tumours  of  the  lateral  lobes  of  the  cerebellum  appear  to  have  no  spfciil 
symptoms,  xmless  paresis  or  spasm  limited  to  one  side  sliould  coincidr  ^ 
more  general  cerebellar  symptoms, 

The  motor  area  of  tlie  ctrchral  eorffj". — Passing   now   to  th** 
diagnosis  of  lesions  involving  the  motor  tract,  we  may  observe  t  L 
greater  part  of  the  description  of  hemiplegia  given   in   the  last    nu  f' 
Applies  to  the  same  symptom  when  it  is  produced  by  a  new  l^ 
whereas  we  have  seen  that  certain  parts  of  the  brain  are  far 
than  others  to  suffer  from  the  effects  of  obstruction    or  i^ 
I  bral  artery,  the  distribution  of  tumours  is  irregular  and  <    , 
I  wonderful  how  large  a  tumour  may  be  found  in  the  very  subsUuiot  it  ^ 
motor  tract  without  abolishing  its  functions,* 

A  growth  situated  in  the  superficial  convolutions  of  one  hemirf^trt  mxj 
affect  the  movements  of  the  opposite  side  of  the  body, 
described  by  causing  spasms,  followed  by  a  transitory   j 
observed  in  the  first  volume  of  the  '  Guy's  Hospital  Heporta 
in  fit«  due  to  a  local  lesion  consciousness  was  not  lost.     We  h;i 
Jackson's  investigations  thirty  years  later  carried  on  the  inquiry  ft 
point.     He  insisted  on  the  fact  that  liemUpeuiTn — the*  '*  mobile  cr.—  - 
of  hemiplegia — must  indicate  a  condition  of  '*  instability  **  In 

|*H*  I»i  1369  a  boy.  acred  four  yeart  nnd  &  hnlf,  died  in  G\iy\   >' 

after  an  illae««  of  fourteen  months*  d«riitim>.     Three  niunthji  \wf 

up  in  ht?(l,  ftlthoujfh  he  rolled  abont  and  hU  baUitce  wns  omtily  ti|7««t.     A 

*•  could  raoTe  his  jeg»  «  rery  little."     Dr  ^oxoti  found  th»t  tbf  f»r»n«  wit 

imtuciiie  eftieouf  tubercnUr  mast,  wrhicb  consisted  of  two  hi 

»ervin(^  aliaott  exnctly  the  normal  tbape  of  th<?  p^rt;  only  n 

reiDained.    It  «eemcd  miirvolloat  that  life  could  have  been  tnamuiinra  wuiit  tor  sz»»-  -- 

growkDg  to  such  a  »ize. — C.  H.  F. 
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0)118  which  discharge  through  the  corpus  striatum,  and  he  set  to  work  to 
Dtermine  the  exact  seat  of  the  lesions  when  this  symptom  had  been  present. 

In  1870  Fritsch  and  Hitzig  made  known  the  fact  that,  instead  of  the 
xrface  of  the  brain  being  insensible  to  electrical  stimulation  as  physiologists 
id  hitherto  believed,  there  were  in  the  dog  certain  parta  of  the  convolu- 
Lons  which  reacted  to  the  make  and  break  of  galvanic  currents  in  a  very 
efinite  way,  and  each  set  in  motion  some  particular  limb.  They  laid  down 
he  position  of  "  cortical  centres  "  for  the  movements  of  the  neck,  face,  fore- 
ind  hind-leg  respectively.  Three  years  later  Ferrier  repeated  these 
experiments  with  the  faradic  cmTent,  employing  various  animals,  and  at 
ength  monkeys,  in  which  the  principal  convolutions  are  comparable,  one 
by  one,  with  those  of  the  brain  of  man. 

Ferrier  placed  his  motor  centres  in  the  posterior  central  (ascending) 
parietal)  as  well  as  in  the  anterior  central  (ascending  frontal)  convolution, 
ind  also  in  the  postero-parietal  lobule ;  and  his  sensory  centres,  in  the  back 
part  of  the  third  frontal  (Broca's)  gyrus  for  speech,  in  the  angular  for 
TJiion,*  and  in  the  superior  temporo-sphenoidal  convolution  for  hearing. 

He  agreed  with  Hitzig  in  placing  the  centre  for  the  leg  close  to  the  median  line.  He 
'  \  the  centres  for  the  arm  and  hand  occupy  the  ascending  parietal  convolution  nearly 
IS  far  outwards  as  the  fissure  of  Sylvius,  as  well  as  the  ascending  frontal  and  the  superior 
!Wmtal  convolutions  outside  and  in  front  of  the  leg-centres.  The  movements  of  the  lips, 
ODgoe,  and  mouth  he  connected  with  a  series  of  centres  occupying  the  lower  part  of  the 
aeending  frontal,  and  with  one  in  the  supra-marginal  convolution.  Centres  for  the  move- 
aents  of  the  eyes  were  assigned  in  the  two  upper  ("first"  and  "second")  frontal 
onvolutions.  Stimulation  of  the  angular  gyrus,  or  of  the  superior  temporo-sphenoidal 
OBTolations,  also  caused  the  eyehalls  to  move,  with  dilatation  of  the  pupils;  but  he 
apposed  these  movements  to  he  reflex  from  excitement  of  the  senses  of  sight  and 
earing. 

Since  the  publication  of  Ferrier's  book  in  1876,  Nothnagel,  Munk,  Goltz, 
md  other  experimenters  in  Germany,  and  G.  F.  Yeo,  Schafer,  Horsley, 
Jeevor,  and  Sherrington  in  England,  have  repeated  and  varied  his  experi- 
iients.t 

The  practical  difficulties  have  been — in  faradic  stimulation,  the  danger 
3f  a  current  spreading,  either  too  widely  or  too  deeply;  in  destructive 
sperations,  the  appearance  of  much  wider  and  more  complete  ablation 
than  proved  to  be  the  case ;  in  pathological  observations,  the  infrequency 
of  locally  circumscribed  single  and  uncomplicated  lesions;  the  mistake 
of  ascribing  the  immediate  instead  of  the  permanent  symptoms  to  a 
destructive  lesion  (whether  operative  or  morbid)  ;  and,  generally,  the  fal- 
licies  resulting  from  inhibition  of  distant  centres,  and  from  direct  or 
indirect  mechanical  pressure. 

These  difficulties  have  now  been  overcome,  and  it  is  certain  that  there 
are  excitable  areas  in  the  neighbourhood  of  the  fissure  of  Rolando  which 

*  In  the  second  edition  of  Dr  Ferrier 's  work,  *  The  Functions  of  the  Brain,'  1886,  he 
oduded  the  occipital  lohes  in  the  visual  area  (pp.  271  et  teq,), 

t  At  the  International  Medical  Congress  which  met  in  London  in  1881,  Prof.  Qoltz 
irovght  a  dog  from  Strashurg  which  had  survived  extensive  destruction  of  successive 
lortioiia  of  the  cerebral  cortex,  and  this  living  witness  was  confronted  by  a  monkey  which 
wmm  brought  forward  by  Dr  Ferrier.  After  observation  of  the  functions  of  both  animals 
hey  were  destroyed,  and  the  brains  were  subsequently  submitted  to  most  exact  and 
.bofoogh  anatomical  examination  by  Dr  Klein,  Mr  Langley,  Mr  Sch&fer,  and  Dr  Gowers. 
rb^accoiint  of  the  discussion  in  the  '  Transactions '  of  the  Congress  (vol.  i,  pp.  218 — 240), 
a»d  the  detMled  reports  by  Langley  and  by  Sch&fer,  published  in  the  'Journal  of  Physio- 
ogj'  (voL  iv,  pp.  248—826),  furnish  an  admirable  example  of  the  difficulty  of  ascertaining 
••^  Sa£mn»r»Hntt^  ^-;-«*;^-  A.-*-  — J  ^^  ,«^«4»m  In  at  lenat  the  {oTmet  taaV. 
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are  connected  witli  definite  movements.  The  exact  locality  of  ibek 
centres  has  been  accurately  ascertained  in  monkeys  as  well  tts  in  dogt  umI 
cats,  and  has  been  eonlirmed  by  the  crucial  proof  of  operation  uifou  hanm 
patients.* 

The  motor  or  Rolandic  areu  includes  tlie  ascending  frontal  with  tb 
closely  adjacent  part  of  the  third,  second,  and  first  frontal  conmlulioak 
and  the  ascending  itarietah  together  with  the  inner  aspect  of  the  Mffi#» 
which  fonns  part  of  the  maiginal  gyrus*  and  part  of  the  superior  parittil 
lobule  {postero'parietal  of  Huxley  and  Turner).  Irritation  of  the«e  ytiti 
causes  definitely  distributed  clonic  spasms  on  the  op|K>site  side  of  ttie 
body — a  **  discharging  "  lesion  ;  ablation  of  the  same  par)«  cauaee  definite 
distributed  loss  of  power  in  the  same  muscles  on  the  opposite  Mb  of 
the  body — ti  '*  destroying  "  lesion. 

The  area  which  corresponds  with  certain  uxovements  of  the  Jf^  coam 
first,  occupying  the  borders  of  the  iissure  of  Rolando  close  to  the  naS» 
line,  and  extending  over  the  adjacent  parta  of  the  ascending  Ito/hUI 
(or  pne-central)j  the  ascending  parietal  (or  post-central k  and  the  taatf 
surface  of  the  same  part  of  the  hemisphere,  which  corresponds  to  iht*  mif- 
ginal  convolutions  immediately  behind  the  calloso^margtnal  fissan*.  tb* 
area  which  corresponds  with  movements  of  the  arm  is  below  and  tsteni 
to  the  hvst,  and  occupies  the  ascending  frontal  and  parietal  conToIulwo* 
opposite  the  second  frontal  gyrus  in  front  and  the  angtilar  gyms  bdiiltfi 
The  area  which  corresponds  with  movement*  of  the  facial  viutflts  ifpvi* 
to  be  lower  doiMi  in  the  same  direction,  in  front  and  behind  the  k>«i< 
point  to  which  the  fissure  of  Rolando  reaches.  Lower  stills  at  the  m^ 
between  the  ascending  and  horizontal  branches  of  the  Sylvian  fiwiire,  upp» 
site  the  third  frtmtal  convolution,  this  region  marches  with  the  gyri  tjpeiti. 
the  insuiu,  and  Broca's  aphasic  region.  Lastly,  hi^h  up  and  iatenill  »• 
a  motor  area  which  lies  in  front  of  that  for  the  lower  extremity,  DctupTtitf 
the  back  part  of  the  first  frontal  convolution,  whioh  U  beUrred  t^  W 
associated  with  movements  of  the  trunk  on  the  opposite  side.f 

T^iese  results  of  experiment  have  been  continued  by  clinical  erperiiac* 
Some  of  the  earlier  cases  may,  from  their  historical  interest,  be  bric^j  fit^ 
but  every  year  many  similar  ones  have  been  since  recorded  by  Jaibf^- 
Gowers,  Bastinn.  Ross.  Hadden,  Sharkey,  and  numerous  other  ob«crrff«  ^^ 
this  count  17  ;  and  a  still  larger  ntmiber  in  France,  Germany,  ond  ArmT.-* 

(1  and  2)  Two  case*  of  J&ck»on's  (one  recorded  in  the  •  M*m1.  TiniM  ami  n*j/  !  -  ^' 
the  other  quoted  by  Fcrrier),  iu  each  of  which  the  spa«ms  filway<  bc?ff«n  lo  on  -  ttnv  i^  -  ' 

%  lesiou  was  found  in  the  opposite  first  frontal  coQTolution.     (3)    \  — *  ^^ 

where  we  found  in  the  buck  part  of  the  first  frontal  fvrus  a 

side;  there  bud  heen  repeated  flta  without  unnou8ciougn««8.«tHrliii^  ^,  ._  ;:       ■ 

but  occasionally  in  the  left  arm.    (4)  A  patient  of  Qrie«iQ^er*K,  who  wat  attaektd  mii» 


S*.r, 


lft.<i«>    Mr  UtinVt 


*  In  the  coDsrrefs  of  physiologitta  which  met  at  BA^^ 
and  Dr  Becvor  dcmonitrrtted  on  a  monkey  under  au 
predicted  movements  of  the  thumb,  for  en  nil,  and  fthouli 
be  produced  by  faradic  itimulation  of  definite  areas  of  thi>  cv»rt<^&. 

f  Ceutren  for  the  muscles  of  the  eyehallt.  for  movements  of  the  t^f tsftn*  and  j*<f  t"^ 
for  movements  of  the  tail,  have  been  ascertained    with    more  **■ 
monkey  and  the  doj.     The  diflSculty  of  eotn paring  the  rcsalt*.  v^ 
with  its  different  mode  of  progression  rind  of   prehension   frr* 
obvioiis,  and  is  fuUy  recognised  by  Ferrier.     Disturhaiu'w  o(  tlj- 
appears  to  be  more  often  connected  with  lesbns  of  the  motor  acr.^,.  ^..  «..^  .^.. 
eerebellum,  than  with  those  which  affect  the  cerebral  Dortes. 
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ims  in  the  right  leg,  afterwards  aifecting  the  right  arm,  the  face,  and  the 
iticercofl  lay  close  to  the  left  side  of  the  falx  cerehri,  in  such  a  position  that 
extremity  coincided  with  a  line  drawn  vertically  upwards  from  the  ear. 

by  Dr  Dreschfeld,  of  Manchester  (*  Lancet,'  1877).  The  convulsive  move- 
with  a  sudden  clenching  of  the  left  fist,  flexion  of  the  wrist,  and  pronation  of 
nrhile  the  left  angle  of  the  mouth  was  at  the  same  time  strongly  drawn  down- 
A  syphilitic  lesion  was  found  in  the  adjacent  parts  of  the  ascending  parietal 
krginal  convolutions.  (6)  A  case  observed  by  Hitzig.  The  patient  was  a 
r  who  was  wounded  on  the  right  side  of  the  head  near  Orleans  on  December 
On  February  4th,  1871,  he  was  attacked  with  clonic  spasms  affecting  the  left 
louth  and  nose,  the  eyelids,  and  afterwards  the  fingers  on  that  side.  After 
as  found  to  be  a  local  necrosis  of  the  parietal  bone,  and  an  abscess  in  the 
ig  frontal  convolution.  (7)  Another  instance,  very  similar,  has  been  recorded 
*  Virchow's  Archiv,'  Ivi,  p.  289).  The  patient,  who  had  fallen  from  a  railway 
acked  with  convulsions  limited  to  certain  muscles  on  the  right  side,  especially 
Dgle  of  the  mouth,  the  ala  nasi,  the  eyelids,  and  the  tongue.  After  death  the 
bone  was  found  fractured,  and  the  surface  of  the  brain  crushed  on  each  side 
1  fissure  at  the  lower  end  of  the  fissure  of  Rolando.  (8)  A  case  of  Dr  Qowers 
oum.,'  1874)  in  which  spasms  began  in  the  left  angle  of  the  mouth,  involving 
e  frontal  muscle  on  each  side,  but  in  which  the  only  local  lesion  appeared  to 
ood  situated  above  the  right  lateral  ventricle,  just  inside  the  g^yms  fomicatus. 
ainly  does  not  correspond  with  the  observations  of  Hitzig  and  Ferrier ;  but  ic 
.radict  them,  as  if,  for  example,  a  small  tumour  were  to  be  found  in  the 
when  limited  spasms  had  been  present  during  life.  (9)  A  case  reported  by 
in/  April,  1880)  of  convulsions  in  the  left  arm  and  leg  following  hemiplegia, 
mbject  of  phthisis.   At  the  autopsy  a  tubercular  growth  was  found  occupying 

the  fissure  of  Rolando  on  the  external  aspect  of  the  right  hemisphere,  and 
3  the  internal  aspect  as  well.  (10)  In  a  case  of  Oowers'  there  was  thrombosis 
)r  longitudinal  sinus  and  of  some  of  its  afferent  veins,  with  hypersemia  of 
three  frontal  convolutions,  situated  further  forwards  than  any  recogrniseil 
or  centres ;"  but  in  that  instance  the  fits  were  general,  although  they  begav 
ovement  of  the  hand  to  the  head ;  and  death  occurred  within  two  hours  from 
cement.  (11)  In  a  patient  of  Buzzard's,  a  girl  of  eighteen,  a  tumour  of 
walnut  was  found  in  the  white  substance  of  the  left  hemisphere,  extending 

grey  matter  of  the  gyrus  fomicatus ;  she  had  fits  beginning  with  an  aura 
ist,  but  no  spasm. 

of  the  early  cases  reported  by  Ferrier,  Jackson,  Boiimeville,  and 
rs  quoted  by  Bastian,  there  were  first  spasms  of  the  thumb, 
)r  leg,  and  afterwards  paralysis — and  this  is  certainly  the  rule. 

however,  circumscribed  convulsions  supervened  in  a  paralysed 

instances  have  been  observed  by  Gowers  of  congenital  absence 
,  and  by  Bastian  of  a  wasted  arm,  associated  with  atrophy  of  the 
cending  parietal  gyrus ;  and  by  Dickinson  of  an  amputated 
imilar  atrophy  of  its  motor  area  in  the  cortex, 
gia  or  paralysis  of  a  part  of  a  limb  only,  associated  with  spasms,  is 
)ly  caused  by  a  lesion  of  the  motor  area  of  the  cortex.     If  spasms 

paralysis  aiffect  the  face  we  fix  the  cortical  lesion  in  the  lower 
Rolandic  area ;  if  the  hand,  in  the  middle  third  of  the  ascending 
larietal  convolutions ;  and  if  the  lower  extremity,  in  the  upper 
>  same  region.  Monoplegia,  or  very  limited  motor  paralysis,  as 
ab,  is  almost  certain  to  be  due  to  a  cortical  destructive  lesion. 

is  at  all  affected  it  appears  only  to  affect  the  sense  of  touch, 
x^ompanied  by  pain,  and  to  be  of  only  temporary  duration.  As 
ry  symptoms  are  absent  even  at  first. 

brum  outside  the  motor  area, — ^Localising  symptoms  are  far  less 
»n  a  lesion  is  seated  in  the  cortex  beyond  the  motor  area, 
n  is  little  affected  by  the  most  extensive  lesions.      We  have 
jrdinary   paralysis,   whether   hemiplegia   or   paraplegia,    affects 
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movement  much  more  than  feeling ;  and  the  cases  of  most  marked  aDc> 
sthesia  are  functional,  in  which  no  lesion  can  be  expected  even  if  we  bad 
the  opportunity  of  searching  for  it.  There  is,  however,  reason  to  beiiere 
that  the  motor  area  above  described  is  to  some  extent  a  sensory  area  alio. 
Special  cortical  centres  for  tactile  sensibility,  pain,  and  sense  of  tei&> 
perature  cannot  at  present  be  recognised,  but  the  internal  aspect  of  each 
:  hemisphere,  particularly  the  gyrus  fomicatus,  appears  to  be  a  seat  of  senionr 
perceptions. 

Of  the  special  senses,  the  olfactory  centre  can  be  localised  in  the 
uncinate  gyrus,  and  that  of  vision  in  the  angular  gyrus  and  occipital  lobe, 
including  its  inner  surface,  the  cuneus.  Lesions  in  various  parts  of  thii 
extensive  area  have  been  known  to  produce  hemiopia^  or  less  frequentlr. 
,  crossed  amblyopia.  The  auditory  centre  in  the  superior  tempoto- 
sphenoidal  gyrus  has  been  found  atrophied  in  deaf  mutes. 

No  special  localising  symptoms  can  be  connected  with  corticsl  \mm 
of  the  front  part  of  the  frontal  lobes.  Rather  their  absence  in  a  caie  of 
probable  timiour  would  lead  to  this  part  of  the  cerebnun  being  fixed  on 
as  a  probable  seat.  The  most  frequent  symptoms  in  cases  of  frontal 
timiours  are  lethargy,  listlessness,  and  unwillingness  to  speak,  or  Ion  of 
memory  and  impairment  of  intelligence.  The  same  kind  of  symptami 
are  found  in  monkeys  and  dogs  to  result  from  extensive  destruction  (rf 
the  frontal  lobe  anterior  to  the  motor  area,  although  in  some  caiei 
conjugate  deviation  of  the  head,  or  eyes,  or  both,  have  been  observed. 

Cerebral  haemorrhage,  the  commonest  of  "  destroying "  lesions,  is,  u 
we  found  {supra^  p.  726),  rare  in  these  "  non-motor "  regions  compared 
with  the  external  capsule,  the  corpus  striatum,  the  pons,  and  the  white 
substance.  But  tumours  and  cerebral  abscesses  are  much  less  rare,  bo 
that  we  have  sufficient  evidence  of  their  negative-  effects. 

In  a  case  nnder  the  writer's  care  in  which  the  symptoms  pointed  to  a  cerebral  tomoor, 
its  locality  was  ascertained  by  absence  of  other  than  ^ireneral  symptoms  of  tamoarandbr 
signs  of  pressure  on  the  left  orbit ;  the  skull  was  therefore  trephined,  and  a  Urgegroirtk 
was  found  in  the  anterior  part  of  the  frontal  lobe. 

A  patient  of  Dr  Shaw,  in  1891,  whose  sense  of  smell  was  noted  to  be  decidedir  del* 
rient  during  life,  died  ip  Guy's  Hospital  with  symptoms  of  growth  in  the  brain,  and'i cfit 
was  found  in  the  temporo>sphenoidal  lobe. 

A  tumour  of  the  frontal  lobe,  successfully  removed  by  Prof.  Durante,  of  Rome,  hid  been 
localised  by  the  absence  of  motor  symptoms,  by  slight  mental  weakness,  loss  of  nDell,iod 
displacement  of  the  left  eye.     (Trans.  Internat.  Med.  Congr.,  1887.) 

Affections  of  the  parietal  lobe  are  for  the  most  part  without  localising 
symptoms,  but  the  presence  of  ''  sensory  agraphia "  or  "  word-blindnett " 
(cf.  supra,  p.  742)  would  jwint  to  a  lesion  of  the  lower  part  of  the  left 
parietal  lobe  behind  the  ascending  convolution. 

The  occipital  lobe  and  the  cuneus  appear,  from  the  experimenU  of 
Ferrier,  Munk,  Schafer,  and  other  physiologists,  and  from  the  few  caies  of 
human  pathology  which  bear  on  the  point,  to  share  with  the  angular  gym 
a  perceptive  visual  fimction. 

The  superior  temporo-sphenoidal  gyrus  is  the  centre  of  hearing,  and  a 
lesion  of  this  region  is  likely  to  be  followed  by  sensory  aphasia  or  "  word- 
deafness." 

The  corpus  striatum, — We  have  seen  that  ordinary  hemiplegia  depends, 
as  a  rule,  on  interruption  of  the  motor  tract  as  it  passes  between  the  caudate 
nucleus  and  lenticulus  (anterior  limb  of  internal  capsule) ;  or  between  ibt 
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udamoB  and  lenticulus  (the  internal  capsule  behind  the  genu),  or  upon 
yrenng  of  the  white  fibres  of  the  external  capsule  as  they  run  from  the 
lotor  area  of  the  cortex,  between  the  lenticulus  and  the  claustrum.  De- 
^etiye  lesions,  if  strictly  confined  to  the  lenticulus  or  the  cauda,  cause  no 
pecial  symptoms. 

But  cases  of  what  has  been  called  pseudo-bulbar  paralysis  have  sometimes 
leen  associated  with  bilateral  lesions  of  the  lenticulus;  and  Aronsohn, 
lale  White,  Ott,  Nothnagel,  and  others  have  found  both  experimental  and 
linical  evidence  that  the  corpus  striatiun,  particularly  the  cauda,  contains 
]iermotoxic  centres. 

The  thalamus  is  seldom  the  seat  of  disease,  and  the  symptoms  produced 
ure  not  characteristic.  In  the  case  of  a  boy  in  Guy's  Hospital,  which  was 
lublished  in  the  *  Pathological  Transactions '  for  1884,  a  tumour  occupied 
:he  right  thalamus.  There  was  headache  and  double  optic  neuritis,  with 
jytosis  and  slight  motor  pajralysis  of  the  opposite  side  affecting  the  arm 
nore  than  the  leg ;  no  marked  anaesthesia,  if  any,  and  no  blindness  or 
ttrabismus.  The  clonic  spasms  known  as  "  post-hemiplegic  chorea "  are 
laid  to  be  more  frequent  after  lesions  of  the  thalamus. 

Lesions  of  the  back  of  the  thalamus  have  caused  hemiopia,  but  there 
ras  probably  pressure  exerted  on  the  optic  tracts  or  the  corpora  quadri- 
^nina.  In  the  anterior  part  of  the  thalamus,  islands  of  degeneration  have 
een  found  by  Brissaud  in  cases  of  cerebro-spinal  sclerosis  associated  with 
lental  symptoms,  and  particularly  with  fits  of  laughter  (p.  713). 

The  corpora  quadrigemina, — ^We  should  expect  a  destructive  lesion  of 
leee  tubercles  to  cause  crossed  hemiopia.  Only  one  or  two  such  cases  have 
jen  recorded,  but  Nothnagel  believes  that  a  reeling  gait  followed  by 
>uble  ophthalmoplegia  are  the  best  localising  symptoms,  and  this  state- 
Lent  was  remarkably  confirmed  by  the  result  of  a  case  in  a  child  which 
as  brought  before  the  Clinical  Society  by  Dr  Frederick  Taylor  in  1894 
Trans.,'  vol.  ixvii,  p.  18). 

The  pituitary  body  is  not  infrequently  the  seat  of  a  glioma,  or  other 
Limour.  Three  cases  are  noted  in  Hale  White's  list  (p.  772,  supra) :  one 
f  these  patients,  a  man  of  forty-five,  with  symptoms  of  tumour  of  the  base, 
jul  a  secondary  growth  in  the  lung.  Another  was  a  cystic  timiour. 
>imours  of  the  hypophysis  have  also  been  recorded  in  which  the  special 
ymptoms  were  due  to  pressure  on  the  third  and  sixth  nerves  in  their  course 
0  the  orbit.  The  remarkable  connection  between  hypertrophy  of  this  organ 
kod  the  condition  known  as  acromegaly  has  been  referred  to  already  (p.  548). 

The  pinea  or  conarium  may  contain  a  psammoma  or  sarcoma.  Dr  Hein- 
ich  Reinhold  collected  four  or  five  cases  in  a  monograph  ('  Tumor  der 
Krbeldrlise,'  1886).     In  his  patient  it  was  a  glio-sarcoma. 

Corpus  ralloHuin, — The  late  Dr.  Bristowe's  interesting  chapter  on  the 
object  of  diagnosis  of  lesions  of  the  corpus  callosum  (*  Brain,'  vol.  vii) 
'as  based  on  four  cases,  in  all  of  which  a  tumour  of  the  great  transverse 
>mmi8sure  was  found  after  death,  and  in  all  of  which  there  was  little 
"  no  optic  neuritis,  headache,  or  vomiting ;  but  gradually  increasing  hemi- 
legia  with  slight  paresis  of  the  opposite  side,  but  without  spasms,  drowsi- 
388  and  mental  obfuscation,  ending  in  coma.  This  experience  haa  been 
mfirmed  by  Bruns  (1886)  and  since  by  Grieffe  (1892),  but  has,  unfortu- 
itely,  not  been  borne  out  by  other  observers.* 

*  See  Dr  W.  B.  Ransome's  paper  in '  Brain/  1895,  and  Dr  Ferrier's  accoant  in '  Allbatt's 
f^em/  vol.  Tii,  pp.  326-7. 
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Gtntral  diagnosis  of  cerebral  tumour*, — To  the  student — ^who  paiiMf^ 
knows  the  difficulty  of  distinguishing  between  tumours  and  ath«r  uneicil 
affections  of  parts  that  can  be  seen  and  handled — nothing  10  more  striklJig 
than  the  confidence  with  which  the  physician  can  somettmet  iiWWft  tilt 
existence  of  a  tumom*  in  the  cranial  cavity. 

Cases  do,  indeed,  occur  which  are  only  cleared  up  in  the  pctt-^nortem 
room.  A  man  of  whom  little  is  known,  or  who  has  hitherto  shoim  aft 
marked  symptoms  of  cerebral  disease,  may  die  in  a  succession  of  fits,  or  il 
coma  of  a  few  hours'  duration,  and  it  may  be  difficult  to  decide  betwen 
tumour,  cerebral  luetnorrhage,  thrombosis  of  an  artery,  and  unc*uaa ;  ur,  if 
he  lives  for  two  or  three  weeks,  between  tumour,  abscess,  and  menindtift' 

But,  as  a  rule,  the  illness  caused  by  a  tumour  in  the  brain  begins  ^rai]u> 
ally,  and  goes  on  for  several  months.  In  cases  at  Guy  s  Hospital  tJb 
duration  of  well>marked  symptoms  haa  generally  been  from  three  tu  fiist 
monthSt  sometimes  longer,  and  once  four  years.  Jackson  has  recorded  tht 
case  of  a  woman  who  had  optic  neuritis  and  stnggered  in  wall^'  '  'JJ, 

and  who  did  not  die  till  the  summer  of  1872,  after  *ihe  had  beet  . 
there  was  a  growth   springing  from   the  base   of  the  skull.     It 
affirmed  that  when  the  cerebral  symptoms  described  in  the  present 
have  lasted  for  more  than  tive  or  six  weeks,  they  are  due  ta  a  tvBiaiii^ 
Abscess  is  secondary  to  injury  or  some  source  of  suppuration,  and  fvnif 
lasts  long;    while  the  symptoms  of  embolism  and  hiemorrhjig«  arc  !«▼ 
different. 

There  is  already  some  help  to  bo  derived  from  the  '"  physical  ti^^ 
obtained  by  percussion  of  the  skull,  and  probably  we  have  mons  ta  ejp«t 
For  many  years  local  tenderness  on  percusiiion  has  been  recogntaed  «*  • 
help  to  the  localisation  of  a  cortical  tumour,  or  a  superficial  absce«s.  lb* 
pain  is  probably  due  to  local  meningitis,  as  in  most  coeea  of  sTpluiitw 
diaeaae  of  the  dura  mater  and  external  pericranium. 

As  a  localising  method^  percussion  baa  been  applied  by  Marwreo*  ^ 
Glasgow,  who  finds  that  a  tytiipanitic  as  distinct  from  an  ^*  osteal  **  ffl^ 
t-nssion  note,  or  a  bruit  <lf  pot  feU,  may  be  a  useful  sign  of  the  pressncarf 
a  cerebral  tumour  if  it  is  near  the  surface. 

In  spite,  however,  of  all  that  has  gone  before,  it  must  b©  remembwrf 
that  the  symptoms  of  a  cerebral  tumour  are  sometimes  so  vague  til** 
they  have  been  mistaken  for  ht/sttria.     The  writer  rememben  a  y«i>| 
woman  in  Mary  Ward  who  had  every  symptom  of  h\"8teria,  and  irho  W 
doubt  was  highly  hysterical  ;  but  Dr  Wilks,  whose  patient  she  wn*^  dwij* 
asserted  that   there  was   more  than  hysteria ;    and   one  morning,  to  tkf 
astonishment  of  nurses  and  students,  she  was  found  dead  in  her  b<?<l  "^'^  ^ 
the  autopsy  we  found  a  cerebral  tumour.     Another  mistake  was  on 
in  the  case  of  a  plumber  who  died  in  Guy's  Hospital  with  epili  -     ' 
which  we  believed  to  be  the  effects  of  Icnd-poisoning  ;  but  a  »pi« 
C'Oma  of  the  size  of  a  marble  was  found  in  the  right   hcminphert^.  *^'^^ 
extensive  yellow  softening  around  it. 

In  such  cases  the  routine  use  of  the  ophthidmoscope  is  a  gre«  «fc" 
guard.  At  the  same  time  it  is  not  pathognomonic.  When  neur*'*  '* 
choking  of  the  disc,  affects  one  eye  only,  it  is  probable  that  the  Cf> 
in  the  orbit  rather  than  within  the  skull.  Mr.  Lawson  broo^t  iKi*^ 
the  Clinical  Society  in  1876  a  case  in  which  a  hydatid  cyst  ps^rsiml  nfooti* 
nerve  behind  the  eye,  and  so  affected  the  disc  on  that  side.  Agscs,  ••' 
lateral  neuritis  may  be  due  to  pressure  «m   llio  i*yA\c  n.-rvf  VwiwwL  tto 
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and  the  optic  foramen ;  a  gumma  at  the  base  fleemjed  to  have  acted 

in  this  way  in  a  case  recorded  by  Hiilke  in  the  *  Ophthalmic  Hospital 
Reports/  Jackson  has  met  with  two  eases  in  which  the  ophthalmoscope 
reTealed  an  affection  of  one  eye,  dependent  upon  the  presence  of  a  tmnour 
in  the  opposite  cerebral  hemisphere ;  and  in  a  patient  of  the  writer's  there 
was  much  more  severe  optic  neuritis  on  the  same  side  as  a  cerebral  abscesi*  \ 
than  on  the  other.  But  it  is  a  rule  to  which  there  are  few  exceptions  that  , 
both  optic  discs  suffer  together. 

Bihiteral  optic  neuritis  alone  is  not  a  certain  sign  of  tumour.  In  a 
seriefi^  of  unaelected  cases,  recorded  by  Hulke  in  the  '  Ophthalmic  Hospital 
Reports/  there  were  several  in  which  optic  neuritis,  terminating  in  atrophy, 
waa  attributed  to  such  vague  causes  as  clii Id-bearing,  lactation,  leucorrhoBa, 
J^eIual  eicesaes,  or  to  an  antecedent  attack  of  fever. 

Dr  Hughlings  Jackson,  who  believes  that  double  optic  neuritis  is  ahnost 
certain  evidence  of  what  he  terms  '*  coarse  disease  *'  within  the  cranium, 
itdmits  that  he  hm  himself  met  T^-ith  a  few  instances  in  which*  after  de^h, 
no  such  disease  could  be  found.     The  following  is  one  of  them : 

A  nromau,  ag^  tlurty-four,  liad  for  iiboat  a  year  l>een  subject  to  attacks  of  lerere 
accoinpAfiliHl  with  vomiting;  and  for  tlirce  mouths  ihe  had  b«ett  blind.  Her 
began  with  vc*rtigo  iind  momentary  unconscioysnesi,  after  which  she  Imd  headache 
for  four  daya*  At  another  time  the  pain  lafttc'd  for  three  weeks.  She  was  admitted 
on  Decemher  lOih,  1874.  On  JHonHry  6tb,  1875,  she  had  an  attack  of  pain  so  intense 
M  to  make  her  toss  her  h^ud  from  aide  to  side,  holdinir  it  in  her  hands,  and  crying,  '*  Ob, 
tuy  beadl"  She  reteiied  and  vomited  frequently.  Both  optic  discs  were  greatly  awolleti, 
and  the  veins  in  them  viens  dilated  and  tortnous.  After  the  10th  she  sank  gradnally  into 
eoma*  And  on  the  12th  the  died  by  failure  of  the  respiration.  A  tntnonr  or  some  aimihir 
l^diieaae  was  confidently  anticipated,  bnt  Dr  Sntton,  who  made  the  autopsy,  fonnd  only 
certain  microscopical  cbtDgifi  in  the  cortex. 

Compare  with  tbti  caae  one  brought  before  the  Ctiiiical  Society  In  1876  by  Dr  Good- 
Jiart  and  Mr  Uiggens.  A  girl,  aged  twenty "Otier  wa*s  attacked  with  intense  headache 
And  vomiting  on  December  2lBt,  1874,  when  Dr  Jackson's  patient  had  just  entered  the 
n  Hospital.  Some  months  previously  she  had  been  stunned  by  a  severe  blow  from 
e  on  her  riglit  teitsple.  On  the  24th  there  was  well<mfirked  double  optic  neuritis,  ber 
was  irregular  nnd  only  52  in  tlie  minnte,  and  she  had  no  fever.  Afterwards  she  bad 
lysis  of  both  sixth  nerves,  snffocative  attacks  in  which  she  could  hardly  breathe,  con- 
tioti,  transient  hemiplegia,  delirium,  and  an  affection  of  the  speech,  so  that  her  mother 
~  not  understand  her.  But  between  the  6th  nnd  14th  January,  1875,  all  her  Bymptoma 
rapidly  to  subside,  and  before  long  ber  impaired  sight  seemed  to  be  the  only  thing 
troubled  her,  except  that  she  was  unable  to  take  solid  food  without  vomiting. 

In  practice,  we  may  remember  that  donble  optic  neuritis  most  often  indi-  , 
a  tnmour,  less  commonly  meningitis  or  hydrocephalus  or  tabes,  rarely  ' 
r  never  cerebral  embolism,  thrombosis,  or  hiemorrhuge.  It  may  occur  in 
Jrigrht's  disease  or  after  fever.  Single  optic  neuritis  rarely  points  to  a 
jerebral  lesion.  Acute  optic  neuritis  is  oft^n  caused  by  a  chronic  lesion,  a* 
tumour.  Prigiary  op^tic  atj:ophy  is  not  so  often  a  symptom  of  local  cere- 
xral  lesions  aa  of  more  general  diseases,  such  a^  tabes,  general  paralysis,  and 
asvdar  sclerosis ;  but  when  secondary,  atrophy  has  the  same  aignihcance  aa 
he  descending  optic  neuritis,  of  which  it  is  the  result. 

PcUholo^ical  diagnosis, — The  distinction  between  the  different  kinds 
tum-ours  of  the  brain  depends  chiefly  on  (>ur  knowledge  of  the  most 
Sequent,  and  therefore  the  most  likely  lesions  in  a  given  case,  Againi 
we  are  able  to  localise  the  lesion,  we  may  then  form  a  more  or  less  pro- 
vable conjecture  as  to  its  nature.  In  a  child  there  is  a  strong  presump- 
ion  that  a  cerebral  tumour  is  tuberculous.  The  older  the  patient,  the 
treater  the  chance  that  the  lesion  is  some  other  form  of  tumour;  and 
^bove  the  age  of  forty  tubercle  is  unlikely.  If  localising  symptoms  point  to 
VOL.  T,  *'>0 
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the  cerebellum  the  diagnoeis  of  a  tuberculous  growth  is  more  likelj  to  be 
true,  and  so  also  if  symptoms  of  tubercle  in  other  organs  are  present,  but 
(excepting  tuberculous  meningitis)  this  is  seldom  the  case.  Glionui  U  of 
very  slow  growth,  often  multiple,  and  liable  to  secondary  hssmorrluige  with 
apoplectic  symptoms.  Malignant  disease  is  rapid  in  its  course,  and  some- 
times softens  or  actually  perforates  the  skulL 

Glioma  and  secondary  malignant  tumours  are  often  multiple,  and  tbe 
presence  of  a  primary  growth  elsewhere  is  apt  to  be  overlooked.  Tbus  the 
fact  of  tuberculous  ulcers,  or  joints,  or  glands  has  to  be  looked  for,  and  a 
patient  may  never  mention  a  tumour  in  the  breast,  or  that  a  testicle  wu 
excised  some  months  before.  Out  of  sixteen  cases  at  Guy's  Hospital  of 
secondary  growths  in  the  brain,  the  starting-point  of  the  mischief  was  t 
sarcoma  surrounding  the  root  of  one  lung  in  six,  and  in  five  of  them  this 
was  not  discovered  during  life. 

The   distinction   between   tubercle,   glioma,   and   sarcoma  is  of  little 

\  practical  consequence ;  what  is  really  important  is  that  one  should  neTer 

:  overlook  syphilis.     Gummata  may  be  present  in  the  brain  although  do 

'  nodes  on  the  bones   can  be  discovered,   nor  any   indications  of  past  or 

present   orchitis,    iritis,    or   cutaneous   eruptions.     A   histoiy  of  venereal 

disease  must  not  be  expected.     One  must  notice  a  muddy  complexion,  and 

search  for  pigmented  scars,  bullet  glands  in  the  neck  or  groin,  cicatrices  io 

He  tongue  or  fauces,  enlarged  epididymis,  and  periosteal  nodes.    A  gumma, 

likid  a  tubercle,  often  sets  up  secondary  meningitis  of  the  base,  and  heooe 

is.^pt  to  cause  ptosis,  mydriasis,  and  squint. 

.  We  should  always  think  of  ^philis  as  a  probable  cause  of  obscore 
nervous  symptoms  when  they  cannot  all  be  referred  to  a  single  lewon. 
Jackson  long  ago  insisted  on  this  principle,  and  two  of  Buzzard's  patienti 
had  paralysis  of  one  arm  and  of  both  legs  at  the  same  time  from  a  syphilitic 
affection  of  the  cord  as  well  as  the  brain. 

Prognosis. — All  that  we  know  of  the  progress  of  cases  of  cerebral  tumofor 
would  tend  to  show  that  they  are  inevitably  fatal.  The  following  cases  sf 
apparent  recovery  are  quite  exceptional. 

JLhoy,  aged  fourteen,  was  under  Dr  Fagge's  care  in  Guy's  Hospital  in  1867.  Aboattws 
years  previously  he  had  been  taken  ill  with  "  pain  in  the  back  of  tbe  bead,  kws  of  n^ 
and  fits  in  which  he  used  to  clench  his  hands."  On  May  Ist,  when  be  hid  been  in  mj 
ward  for  three  weeks,  it  is  noted  that  "  he  lies  appacrentlj  unconacious  of  eTerythiag,  iid 
cannot  be  roused.  His  head  is  constantly  thrown  backwards ;  and  when  be  is  toadwdthm 
is  a  sort  of  opisthotonos.  He  is  completely  amaarotic;  his  pupils  are  equal  aodifigbth 
dilated.'*  On  May  4th  the  report  is,  "  He  is  slightly  more  consciona,  be  recognisn  ki 
mother,  and  will  raise  his  hand  into  the  air  when  told  to  do  so.  His  eTacoatioDs  lie 
passed  involuntarily."  During  the  next  three  months  he  slowly  wasted  away,  imtil  he 
was  reduced  to  a  mere  skeleton ;  the  only  sign  of  intelligence  was  in  lifting  his  bisi 
But  one  day,  in  going  round  the  ward,  I  spoke  to  him ;  and  to  tbe  astonishment  of  eroy 
one  he  slowly  articulated  a  few  words  in  reply.  From  that  moment  be  began  to  inprort 
He  took  food  well,  regained  flesh,  talked  more  and  more  every  day,  got  np,  walked  ahost 
the  ward,  and  at  last  was  discharged  perfectly  well  except  that  be  waa  blind.  Aftenrvdi 
he  attended  among  my  out-patients,  and  complained  of  paroxysmal  headache  ud  of 
epileptiform  fits.  He  was  readmitted  and  died.  Tbe  notes  of  tbe  autopsy  bavemlbcti* 
nately  been  mislaid ;  but  I  recollect  that  there  was  an  irregular  ealeareoos  mass,  of  ibott 
the  size  of  a  marble,  embedded  in  the  floor  of  the  third  ventricle. 

The  present  writer  had  a  patient,  a  little  girl  of  five  or  six  years  old,  in  Ooy'i  Hotpilil 
with  symptoms  of  a  tumour  of  the  brain.  She  recovered,  although  with  amaaroiii  ud 
double  optic  atrophy;  and  four  or  five  years  later  came  in  again  with  e&terie  fef«,of 
which  she  recovered.  She  was  atill  blind  then,  with  optic  atrophy,  bat.inth  no  okb«  i{jB* 
gMfom  of  cerebral  disease. 

Tbe  following  case  the  writer  is  inclined  to  regard  aa  aa  «iror  of  tHign^"  nihr 
than  CM  of  recovery  ftom  a  e«te>Q(n\  Vax&nv,   l&ja  ^tua  omm  adbad  to  im  a  ptist 
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with  Mr  Rand,  of  Lordship  Lane.  Slie  was  a  young  lady  from  the  west  of  England, 
remarkaUy  healthy  in  hotb  body  and  mind.  While  on  a  visit  she  was  attacked  with 
most  severe  and  continoal  headache,  vomiting,  giddiness,  and  inability  to  walk ;  loss  of 
fleshy  and  double  optic  neuritis  was  present.  There  was  no  trace  of  tubercle  in  herself  or 
her  family,  and  no  sign,  as  well  as  the  strongest  unlikelihood,  of  lues  inherited  or  acquired. 
The  diagnosis  of  a  cerebral  tumour,  with  the  gravest  prognosis,  seemed  inevitable ;  bat 
full  doses  of  potassium  iodide  were  prescribed,  with  purgation,  and  after  about  a  fortnight 
improvement  began,  which  ended  in  the  patient  returning  home  fully  recovered  from 
her  dangerous  illness. 

Treatment, — ^When  the  local  leeion  ia  ascertained  to  be  a  syphilitic 
gumma,  active  treatment  by  mercurial  inimction  and  large  doses  of  potas- 
sium iodide  is  often  followed  by  striking  results:  consciousness  is  re- 
gained, paralysis  is  removed,  headache  subsides,  and  convulsions  cease  to 
recur.  But  after  an  interval  the  symptoms  return;  perhaps  the  opposite 
limbs  are  now  paralysed,  or  the  affection  may  assume  a  paraplegic  form.  A 
second  course  of  medicine  may  agajbi  be  successful,  but  at  last  our  efforts  are 
too  often  baffled,  and  the  patient  succumbs.  Such  cases  are  often  prolonged 
over  a  period  of  several  years.  On  the  other  hand,  it  sometimes  happens 
that  the  cure  is  permanent ;  and  more  often  that  each  return  is  milder  than 
the  last,  imtil  the  disease  gradually  wears  itself  out.  It  is  most  important 
that  a  prolonged  course  of  the  perchloride  of  mercury  should  follow  after 
symptoms  have  disappeared  in  order  to  prevent  a  relapse. 

There  is  no  doubt  that  in  some  cases  active  treatment  by  mercury  or 
by  iodide  has  been  followed  by  success  even  when  there  is  no  evidence  of  » 
syphilis ;  and  therefore  it  is  often  advised  that  m  every  case  we  should  ' 
give  a  patient  "  the  benefit  of  the  doubt,"  and  treat  him  without  labouring  to 
make  out  a  precise  local  or  pathological  diagnosis.  But  like  all  treatment 
independent  of  diagnosis,  this  is,  in  the  writer's  judgment,  not  only  im- 
flcientific  but  usually  unsuccessful.  If  an  abscess  is  present^  such  treatment 
will  only  waste  valuable  time ;  if  there  is  a  tuberculous  growth,  or  glioma, 
or  a  cyst,  it  will  do  harm  rather  than  good ;  and  if  we  give  mercury  on  the 
mere  chance  of  a  gumma  being  present,  we  shall  speedily  abandon  the  treat- 
ment imless  immediate  success  follows.  But  if  we  have  made  a  careful  and 
complete  diagnosis  of  a  syphilitic  lesion  we  shall  persevere  with  the  only 
method  of  curing  our  patient,  increasing  the  dose  or  varying  the  form  of 
our  drugs,  but  steadily  persevering  in  the  only  path  of  safety. 

When  a  tumour  is  not  syphilitic,  our  object  is  the  relief  of  sym- 
ptoms. If  there  be  eclatnpsia,  full  doses  of  bromide  of  potassium  should 
he  given.  The  same  remedy  will  often  relieve  headaches,  or  it  may  be 
iiQoessary  to  administer  morphia  subcutaneously.  Reynolds  speaks  highly 
of  Indian  hemp,  and  also  recommends  the  local  application  of  ice. 

The  recent  achievements  of  antiseptic  surgery,  and  the  power  of  localisa- 
tion which  we  have  seen  that  experiment  and  observation  have  now  con- 
ferred on  the  physician,  have  led  to  the  bold  attempt  to  remove  a  cerebral 
L  tumour  by  trephining  and  enucleation.  Macewen,  of  Glasgow,  is  I'emark- 
«ble  for  the  cases  he  has  successfully  treated,  some  of  them  as  early  as 
1883  (see  his  address,  'Brit.  Med.  Joum.,'  August  11th,  1888).  Horsley 
published  a  series  of  ten  cases  in  which  the  seat  of  a  cortical  lesion  was 
•diagnosed  and  its  removal  accomplished  ('  Brit.  Med.  Joum.,'  April  23rd, 
1887).  In  half  of  these  cases  the  morbid  condition  was  not  a  new  growth, 
but  some  inflammatory  or  degenerative  change  in  the  brain  or  meninges. 
In  one  it  proved  to  be  a  tuberculous  tumour,  in  a  second  a  glioma,  in  a  third 
4'  lai^  Pacchionian  body,  in  a  fourth  a  tumour  weighing  4J  oz.,  and  in  a 
-fifth,  again,  a  tuberculous  tumour.     In  the  last  of  these  cases  the  operation 
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wa&  fatal,  in  the  setjond  tlie  glioma  returned  and  prored  fatal  «ix  Qioiitlki 
afterwards;  in  the  three  others  the  patient  recovered  frota  tiie  opermtioi^ 
the  convulsionB  were  rendered  less  frequent,  or  the  [min  was  remov<?d- 

It  must,  however,  he  confessed  that  only  a  &mall  number  olf  ttfrebnl 
tumours  would  be  amenable  to  surgical  treatment  even  if  we  could  a|w*p 
accurately  determine  their  situation.  Many  are  TC»o  deeplj  seated,  oihen 
are  multiple,  others  not  sufficiently  circumscribed*  others  of  malignaiit 
natm-e,  and  others  only  come  under  notice  too  late  for  treatment.  ITw 
syphilitic  growths,  moreover,  may  be  better  cured  by  drugs. 

A  hundred  cases  from  the  records  of  Guy  s  Hospital  were  reviewed,  wiih 
reference  to  the  possiliility  of  operation,  by  Dr  Hnle  White  (*  Guy's  Htxf 
Rep.,'  voL  iliii,  p»  117).  He  concluded  that  not  more  than  three  tuberculom 
tumours,  not  more  than  foui'  or  five  gliomata,  and  only  one  sarcoroA,  two 
cysts,  one  myxoma,  and  two  ttunours  of  doubtful  origin^ — in  all  ten  ver- 
tainly,  and  four  more  probably,  of  the  lOO^were  removable  by  operstiocL 
provided  that  their  exact  seat  had  been  previously  ascertained. 


Cbredral   ABsrBss.—This   disease,    though   pathologically  so   diffemil 
from  a  cerebral  tumour,  resembles  it  in  its  clinical  charactei^,  and  beoo^is 
for  practical  purposes  treated  of  here.     It  is  not  a  common  malodyt  bat 
veiy  dan^erou**,  and  affords  a  most  instruct i%-e  example  of  the  unloitiM 
practical  benefits  which  follow  from  purely  scientific  invest ignt  ion. 

^tiologf/. — The  imiKirtant  fact  was  established  by  Gull*  that  tk» 
affection  is  never  primary  or  idiopathic  ;  it  is  due  either  to  general  pywaJ^ 
or  to  injury  or  disease  of  the  skull  involiring  local  purulent  infectiozL 

Its  most  frequent  origin  is  fmm  dheasrs  of  the  ear,  especially  supp 
rative  inflammation  of  the  tympanuui.  Otorrhaea,  if  prolon;ii?d,  ^l^jf 
involven  the  risk  of  extension  of  mischief  throu^rh  the  bone  to  the  iaioail 
surface  of  the  skull.  Hence  no  one  with  a,  purulent  discharge  ffOBi  tif 
ear  should  be  accepted  for  life  assurance.  In  the  *  Medical  Tlinoi  oi 
Gazette  *  for  li:?63  a  case  is  recorded  of  a  patient  who  for  several  year*  W 
a  discharge  from  the  ear,  but  who  lived  to  the  age  of  aixty-«ii.  aud  tlnsti 
died  of  a  cerebral  abscess ;  and  it  often  hajjjiens  that  an  aunil  aflKtiot 
which  had  been  present  from  early  childhood  kills  a  grown-u|i  mia  ^ 
woman.  In  many  instances  the  several  stages  of  the  morbid  ppoooa  ut 
plainly  traceable  after  death.  The  tympanic  cuvi ty  is  found  to  be  Im* 
and  carious,  or  necrotic ;  the  dura  mater  over  its  roof  is  nuscd  fwo 
the  bone  by  pus,  or  it  is  softened  and  sloughing ;  the  pia  ViMixf 
is  adherent  at  this  point,  and  cIobc  to  it  an  abscess  is  found  ia  ^ 
temporo-spheuoidal  lobe.  Or  the  caries  may  [lass  from  the  uiastotd  warn* 
or  the  petrous  bone  to  the  posterior  fossa  of  the  basis  eraxiii^  and  i<^^ 
an  abscess  in  the  con^espondiiig  half  of  the  c^erebellum  Amoni 
eighteen  successive  cases  at  Guy's  Hospital  there  were  twelve  in  wlairh  ih* 
temporo-sphenoidal  lobe  of  the  cerebrum  was  the  seat  of  the  •i»sce»4,  tkn^ 
in  which  it  lay  in  the  cerebelliun,  two  in  the  centrum  omlc.  anti  one  ia 
the  pons. 

Toynbee  believed  that  abscess  of  the  cerebrum  is  the  mo%t  cosinJ^* 
result  of  caries  of  the  tympanum,  abscess  of  the  cerebellum  of  phlebiti*  o' 
the  lateral  sinus,  and  abscess  of  the  bulb  of  caries  of  the  Ubrrintk    T^* 

*  In  bis  pupers  on  cerebrti  abscess  in  the  '  Goj't  Reporti'  for  18£7»  Slid  Hrtf^*^*''' 
p.  261 J  and  in  •  Reynolds*  Svstem,*  vol,  ii,  1872. 
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ird  situation  is  too  rare  to  be  taken  into  account ;  but  subsequent  writers 
nfirm  this  connection  between  disease  of  the  middle  ear  and  abscess  of 
i6  cerebrum,  and  between  the  disease  of  the  mastoid  sinuses  and  abscess 
the  cerebellum. 

According  to  Huguenin  and  Meyer,  the  right  side  of  the  encephalon  iB 
aoh  more  apt  than  the  left  to  be  affected  with  abscess  from  disease  of  the 
r;  and,  among  twenty-four  cases  collected  by  Gull  and  Sutton,  the  right 
le  waa  affected  in  no  less  than  eighteen.  But  it  is  curious  that  of  the 
i;hteen  cases  that  have  since  occurred  at  Guy's  Hospital,  in  nine  the 
i8ces8  was  on  the  left  side,  and  in  nine  on  the  right. 

There  'is  more  than  one  route  by  which  septic  infection  may  reach 
e  brain  from  the  ear.  It  may  pass  along  the  bony  canals  which  transmit 
£  superficial  petrosal  and  other  veins,  or  through  the  spaces  in  the  diploe 
lich  convey  vessels  from  the  tympanum  to  the  dura  mater.  In  many 
stances  there  is  a  tract  of  healthy  cerebral  substance  between  the  wall, 
the  abscess  and  the  petrous  bone,  showing  that  the  pyogenic  micrococci 
ve  not  been  conveyed  by  direct  continuity.  The  suppression  of  the 
scharge  from  the  external  meatus  and  a  sudden  increase  of  pain  in  the 
r  are  bad  indications,  for  they  denote  swelling  of  the  mucous  membrane 
d  increased  tension  in  the  tympanum.  But  in  some  cases  there  is  no 
in  at  all :  there  may  even  be  no  otorrhoea,  for  the  secretion  may  be 
Ained  behind  a  perfect  membrana  tympani. 

Another,  but  a  far  less  frequent  cause  of  abscess  of  the  brain,  is  chronic 
tease  of  the  nose.  Two  such  instances  were  recorded  by  Gull  in  the 
uy's  Hospital  Reports'  for  1857.  Each  patient  had  suffered  from  a 
charge  from  the  nostrils ;  in  one  case  the  abscess  was  in  the  middle  lobe, 
the  other  in  the  anterior  lobe.  Other  writers  have  given  cases  in  which 
nasal  polypus  was  the  starting-point  of  the  mischief.  Dr  Fagge  once 
ide  an  autopsy  in  which  an  ulcerating  epithelioma  of  the  lip  and  cheek 
bended  to  the  base  of  the  skull  along  the  third  division  of  the  fifth 
rve,  and  set  up  an  abscess  in  the  middle  lobe  of  the  brain.  Necrosis  or 
ries  of  the  calvaria  from  any  cause,  if  attended  with  sloughing  of  the 
ra  mater,  may  have  a  like  effect.  Another  source  of  suppurative 
mingitis  or  of  cerebral  abscess  ia  carbuncle  or  phlegmon  of  the  face, 
rticularly  of  the  upper  lip,  of  which  Gull  reported  a  case  in  a  boy  of 
cteen,  and  the  present  writer  saw  a  very  similar  one  in  a  girl  of  the 
me  age. 

In  twenty  cases  of  cerebral  abscess,  which  were  not  secondary  to  disease 
the  ear  or  nose,  and  not  traumatic,  there  were  fifteen  in  the  white  sub- 
ance  of  the  hemispheres,  two  in  the  corpus  striatum,  one  in  the  thalamus, 
it  bulb,  and  the  cerebellum  respectively. 

Greneral  pycemia  sometimes  leads  to  the  formation  of  one  or  more 
iBcesses  in  the  brain,  as  in  other  parts  of  the  body.  In  records  of  exami- 
tions  at  Guy's  Hospital  (during  the  same  period  as  the  eighteen  cases 
ove  mentioned  of  cerebral  abscess  from  disease  of  the  ear)  there  were  nine 
rtances  of  abscess  as  a  part  of  septic  infection. 

One  remarkable  case  was  that  of  a  sailor  twenty-five  years  old,  who 
)d  with  pulmonary  and  cerebral  symptoms.  There  were  found  two 
acesses  in  the  liver,  probably  of  dysenteric  origin,  one  in  the  lung  and  one 
the  brain,  which  had  burst  into  the  ventricular  cavity. 

There  is  a  curious  group  of  cases  of  cerebral  abscess,  which  are  secon- 
rj  to  suppurative  inBammatwn  in  a  remote  part  oi  t\i^  )qo^,  \s>aX,  \^ 
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which  there  are  no  symptoms  of  pjcemia,  and  in  which  no  abscesses  are 
found  anywhere  but  in  the  brain.  Gull  first  showed  the  tetiology  of  md^ 
cases,  although  a  similar  instance  had  before  been  recorded  by  Abercrombie. 
It  is  remarkable  that  the  lung  is  generally  the  seat  of  the  primary  leiloQ 
which  leads  to  the  abscess  in  the  brain.  At  Guy's  Hospital  within  a  few 
years  Dr  Fagge  observed  six  cases  of  this  kind ;  six  others  were  giren  bv 
Gull  and  Sutton  in  the  second  volume  of  Reynolds'  '  System  of  Medicine; 
and  others  were  soon  after  recorded  in  Germany  and  elsewhere  by  Bienner, 
Huguenin,  and  Meyer.  Apparently  the  cerebral  inflammation  is  set  up  br 
a  portion  of  thrombus  washed  out  of  a  pulmonary  vein,  and  carried  to  the 
brain  in  the  blood ;  and  Bottcher  is  said  to  have  found  in  the  floor  of  an 
abscess  of  the  brain,  which  was  secondary  to  a  pulmonary  abscess,  some  pig. 
ment  which  he  was  able  to  identify  ss  having  come  from  the  Imig.  The 
nature  of  the  thoracic  disease  has  varied  in  different  instances.  Adding  Dr 
Fagge's  cases  to  those  related  by  Gull  and  Sutton,  we  obtain  a  series  of 
twelve  examples  of  this  form  of  abscess  of  the  brain.  Among  them  there 
are  three  in  which  the  primary  affection  was  empyema  (cf.  '  PatL  Trang./ 
vol.  xxviii,  p.  4),  two  of  phthisis,  two  of  pnemnonia,  and  one  of  bronchitis ; 
in  each  of  the  remaining  four  it  seems  to  have  been  pulmonary  cirrhoais 
(chronic  interstitial  pneumonia),  with  dilatation  of  the  bronchial  tubes,  or 
a  sloughing  cavity  in  the  indurated  tissue.  Huguenin  found  bronchiectasis 
with  stagnant  putrid  secretion  to  be  the  most  frequent  pulmonair  lesion 
\  which  gives  rise  to  cerebral  abscess.  It  is  important  to  note  that  the  miK- 
chief  in  the  limg  may  be  altogether  latent :  in  one  of  the  above  cases  Hoxoa 
almost  despaired  of  finding  a  primary  lesion,  until  at  last  he  discovered  that 
the  mucous  membrane  of  the  right  bronchus  was  ulcerated,  with  its  csrti- 
lages  exposed  and  necrosed. 

We  must  remember  that  general  pysemia  may  have  an  internal  source: 
as  septic  endocarditis,  dysenteric  ulceration,  or  acute  osteomyelitis.  Soch 
sources  of  infection  may  lead  to  abscess  of  the  brain  with  or  wi^t 
meningitis.  Dr  John  Ogle  once  met  with  a  cerebral  abscess,  secondanr  to 
suppuration  of  the  appendix  caeci. 

Another  cause  of  intra-cranial  suppuration  is  direct  injury  to  the  kad, 
as  from  a  fall  or  blow.  Grenerally  the  skull  is  fractured,  and  serious 
symptoms  are  present  from  the  first.  Such  cases  come  under  the  care 
of  the  surgeon,  and  do  not  require  further  mention  here ;  but  occasionalit 
the  fact  that  the  head  has  been  injured  might  be  overlooked  unless  inquired 
for. 

There  appears  to  be  scarcely  an  authentic  case  in  which  a  cerebral 
abscess  is  primary  and  spontaneous.* 

Of  100  cases  collected  by  Mr  Barker  ('  Lancet/  June  11th,  1887),  29 
were  due  to  disease  of  the  ear,  27  were  traumatic,  20  were  associated  with 
suppuration  in  the  lungs  or  liver,  and  7  were  due  to  general  pyemia. 

In  his  '  Gulstonian  Lectures '  for  1890,  Dr  Pitt  recorded  56  cases  of 
cerebral  abscess  from  the  records  of  Guy's  Hospital,  and  of  these  18 
were  due  to  disease  of  the  ear,  1  to  disease  of  the  nose,  10  to  injury  of 
the  skull,  and  3  more  to  cranial  periostitis  or  caries ;   3  to  invasion  of 

*  Amongr  seventj-six  cases  of  cerebral  abscess  from  all  caases  coUeetad  by  OnU  uA 
Sutton  for  Reynolds' '  System  of  Medicine '  there  are  a  few  in  whiefa  no  cause  was  fbod; 
bat  the  only  one  of  wbich  it  can  t)e  said  that  the  autopsy  was  oompUte  it  tlie  last  of  the 
series,  tbat  of  a  man  who  died  in  Guy's  Hospital  in  1863,  and  whoae  body  was  exasilBid  bf 
Dr  Wilks.  He  was  not  known  to  have  injured  his  skull,  bnt  he  had  M  aa  iir^yvisr  UU 
and  might  easily  have  forg^otten  such  an  injnry. 
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tumours  of  the  skull;   8  to  primary  disease  d  the  lung,  9.  to  general 
pyaemia,  and  in  4  no  certain  origin  could  be  ascertained. 

Cerebral  abscess,  consecutive  to  disease  of  the  ear,  is  about  equally  ii^eh 
quent  in  males  and  in  females;  of  the  cases  secondary  to  chronic  pul- 
monary affections  the  larger  proportion  iseem  to  occur  in  men. 

The  great  majority  of  cases,  from  whatever  cause,  are  met  with  in  I 
persons  between  fifteen  and  thirty  years  old.     Of  Dr  Pitt's  cases,  only  4  1 
of  non-traumatic  origin  occurred  in  children  under  ten;   and  only  9  in 
patienta  above  forty. 

Anatomy. — ^Abscesses  of  the  brain  which  result  from  injury  are  almost 
always  solitary,  as  are  those  which  are  secondary  to  caries  of  the  ear  or 
nose.  Out  of  twentyHseyen  cases  due  to  aural  disease,  collected  by  Gull 
and  Sutton,  there  are  only  two  in  which  more  than  one  abscess  was 
present;  in  one  the  cerebellum  contained  three  abscesses,  in  the  other 
there  was  one  in  the  cerebellum,  as  well  as  one  in  the  cerebnun. 

On  the  other  hand,  out  of  fourteen  cases  of  general  pyaemia,  in  which 
the  brain  had  suffered,  in  eight  the  abscesses  were  multiple,  and  in  most  of 
them  there  were  four,  five,  or  more  in  different  parts.  So,  again,  in  seven 
out  of  eleven  cases  consecutive  to  affections  of  the  lungs,  the  abscess  w&« 
multiple.  The  presence  of  numerous  centres  of  suppuration  may  therefore  / 
go  far  towards  determining  the  real  origin  of  an  abscess  in  an  autopsy,  and  1 
this  might  be  of  forensic  as  well  as  of  pathological  interest. 

In  abscesses  of  recent  formation  the  pus  is  often  greenish  and  viscid, 
with  an  acid  reaction;  and  in  those  of  long  standing  it  may  be  as 
thick  as  mucus,  of  a  bright  green  colour,  and  alkaline.  It  may  be  odour- 
less, but  when  arising  by  extension  from  necrosis  of  bone  it  is  horribly 
foetid.  Mixed  with  the  pus  corpuscles  is  much  granular  matter  and  oil- 
drops  ;  and  in  very  old  cases  one  can  hardly  recognise  any  pus-cells ;  they 
have  undergone  disintegration. 

The  abscess-wall  is  made  up  of  spindle-cells,  which  form  a  layer  of  fibrous 
tissue,  while  the  cavity  is  lined  with  indifferent  (or  "  embryonic  ")  connec- 
tive tissue,  often  opaque  and  yellow  under  the  microscope,  from  fatty  de- 
generation. 

The  abscess  caused  by  disease  of  the  ear  or  nose  may  be  ill-defined,  its 
wall  shreddy,  and  surrounded  by  softened  cerebral  substance;  but  some- 
times, when  of  long  duration,  it  is  enclosed  in  a  thick  capsule.  In  pyaemia 
the  abscesses  seem  to  be  very  rarely  circumscribed ;  but  in  one  of  Moxon's 
cases,  which  laated  eighteen  months,  the  limiting  membrane  was  so  firm 
that  it  could  be  lifted  out  of  the  brain-tissue  in  which  it  lay.  When  the 
affection  is  secondary  to  disease  of  the  chest  there  is  almost  always  a  weU- 
marked  capsule.' 

It  is  only  in  cases  arising  from  injury  that  the  commencement  of  the 
cerebral  suppuration  can  be  fixed  with  sufficient  accuracy  to  decide  as  to 
the  length  of  time  required  for  the  production  of  a  capsule.  The  evidence 
collected  by  Lebert  and  Meyer  on  this  point  went  to  show  that  by  the 
end  of  the  third  week  the  abscess  cavity  may  be  found  circumscribed, 
but  that  a  membranous  cyst-wall  is  not  found  before  the  sixth  or  seventh 
week,  and  sometimes  not  until  much  later.  As  Gull  observed,  this  might 
become  a  medico-legal  questicm  in  some  cases  of  a  man  dying  of  cerebral 
abscess  after  receiving  a  blow,  if  an  interval  had  elapsed  so  that  no  direct 
clinical  connection  could  be  traced  between  the  supposed  cause  and  the 
effect.     He  cites  one  instance  in  which  the  absence  of  a  limiting  membrane 
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waa  taken  as  proof  that  the  diseaae  could  not  have  been  the  result  of  i 
severe  fall  eighteen  months  previously;  and  another,  in  which  its  presence 
showed  that  the  suppuration  in  the  brain  was  not  due  to  an  atUck  of 
smallpox  which  occurred  within  the  last  three  or  four  weeks  before  death. 
A  cerebral  abscess  without  a  capsule  may  form  in  seven  days. 

The  abscess,  when  solitary,  may  reach  a  considerable  size  before  death, 
as  large  as  a  hen's  egg,  and  sometimes  larger.  It  is  often  close  to  the 
surface  of  the  hemisphere,  and  occasionally  breaks  through  beneath  the  pU 
mater.  It  is  said  that  pus  from  an  abscess  in  the  brain  has  been  diacharged 
through  the  auditory  meatus,  producing  ''  cerebral  otorrhoea;"  and  certainlj 
an  abscess  in  the  frontal  lobe  set  up  by  caries  of  the  ethmoid  bone  maj 
break  through  into  the  nostrils.  In  four  or  five  cases  of  suppuration  follow- 
ing caries  in  the  ear,  at  Guy's  Hospital,  an  abscess  opened  into  the  lateral 
ventricle ;  and  this  is  by  no  means  infrequent  in  cases  secondary  to  emprema 
or  bronchiectasis.  The  pus  may  be  found  collected  in  one  of  the  comua, 
into  which  it  has  trickled,  or  the  whole  of  both  lateral  ventricles  may  be 
full  of  pus,  with  the  ependyma  red,  thick,  and  velvety ;  and  the  proceaa  may 
spread  through  the  third  and  fourth  ventricles  to  the  subarachnoid  spaces 
of  the  brain  and  spinal  cord. 

Symptoms. — ^It  has  been  said  that  abscess  of  the  brain  may  be  abeo- 
lutely  without  symptoms,  so  that  it  is  accidentally  found  after  the  death 
of  the  patient  from  some  other  cause.  This  is  more  than  doubtful;  but 
it  is  quite  true  that  symptoms  are  more  variable  than  in  other  casa  of 
organic  disease  of  the  brain.  Moreover  most  patients  show  symptoms  for 
a  much  shorter  period  than  that  during  which  the  abscess  must  have  been 
forming ;  in  other  words,  the  disease  is  often  latent  during  part  of  its 
course.  This  latent  period  may  be  only  a  week  or  a  fortnight,  but  occa- 
sionally may  last  for  twelve  weeks  or  more.  In  cases  of  general  pjagmia 
the  symptoms  of  cerebral  abscess  may  be  masked  under  the  delirium  and 
stupor  of  septicsemia. 

The  earliest  symptom  and  the  most  constant  is  pain.  This  is  most 
severe  in  cases  secondary  to  otorrhoea,  in  cases  of  pyaemia  least  so.  One 
of  Gull's  patients  continuously  held  his  head  with  both  his  hands,  another 
walked  about  with  his  hands  pressed  against  one  side  of  his  head,  crying 
*  Oh  my  head !  my  head !"  A  third  could  not  help  screaming,  and  though 
perfectly  sensible,  would  tear  and  bite  anybody  or  anything  near  him;  at 
the  same  time  he  asked  pardon  for  what  he  was  doing,  and  said  the  pain  in 
his  head  was  imbearable.  The  pain  is  generally  continuous ;  but  sometimes 
intermittent,  especially  at  first,  and  is  usually  increased  by  drink  or  by 
violent  movements.  Anstie  mentions  the  case  of  a  boy  who  for  three 
months  had  no  symptom  whatever,  except  a  pain  which  came  on  in  attacks 
closely  resembling  those  of  migraine,  not  oftener  than  once  in  ten  days  or  a 
fortnight ;  it  lasted  for  some  hours  at  a  time,  nearly  always  ended  in  vomit- 
ing, and  disappeared  after  sleep.  In  some  instances  the  seat  of  the  pain 
corresponds  closely  with  that  of  the  abscess ;  but  perhaps  as  often  it  does 
not.  Gull  and  Sutton  record  the  case  of  a  boy  who  had  almost  constantly  a 
burning  pain  over  the  front  and  right  side  of  the  head,  and  in  whom  the 
disease  was  in  the  frontal  lobe  of  the  right  hemisphere ;  but  they  go  on  to 
speak  of  a  patient  who  had  an  abscess  in  the  cerebellum  with  pain  in  the 
forehead,  and  of  another  who  complained  of  the  left  side  of  his  head,  but 
had  an  abscess  in  the  right  temporal  lobe. 

Next  to  pain,  vomiting  i*  th^  earUeRt  and  most  important  symptom— 
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occurring  frequently,  without  relation  to  the  ingestion  of  food,  and  without 
any  symptoms  of  gastric  irritation.  It  is  not,  however,  so  constant  as  in 
cases  of  cerebral  tumour. 

Frequently  an  epUeptiform  fit  forms  the  starting-point  of  the  sym- 
ptoms; and  such  seizures  may  be  repeated  at  intervals  for  a  considerable 
period,  before  any  further  sign  of  illness  manifests  itself.  They  have  less 
distinctively-marked  Jacksonian  characters  than  has  the  eclampsia  of 
tumour.  Occasionally  the  first  thing  noticed  is  dulness  or  melancholy,  a 
disinclination  to  speak,  or  loss  of  memory.  Rapidly  increasing  emaciation 
is  a  striking  symptom  in  some  cases. 

Rigors  may  occur  with  such  regularity  that  the  case  might  be 
mistaken  for  one  of  ague.  They  were  present  in  17  out  of  73  cases 
collected  by  Sutton.  The  xmUt  ia  sometimes  slow;  Huguenin  relates  a 
case  in  which  it  fell  to  fifteen  and  even  to  ten  in  the  minute. 

The  temperature  is-,  as  a  rule,  normal  or  subnormal,  unless  there  is 
meningitis  or  pyaemia  also  present.  Sometimes,  however,  pyrexia  may 
run  high.  Thus  in  a  case  under  the  writer's  care  in  January,  1886,  the 
patient,  a  girl  about  twenty,  had  a  temperature  of  106^,  with  symptoms  of 
pyssmia  and  basal  meningitis.  There  were  foimd,  beside  suppuration  of 
the  liver  and  other  organs,  a  large  abscess  in  the  left  hemisphere,  which 
had  opened  into  the  ventricle,  a  second  in  the  lower  part  of  the  ascending 
parietal  gyrus,  and  a  third  in  the  praecimeus.  There  had  been  no  motor 
paralysis. 

llie  pupils  are  sluggish  or  imequal,  sometimes  dilated.  The  optic 
discs  are  often  seen  with  the  ophthalmoscope  to  be  ''  choked,"  or 
cedematous,  or  in  a  state  of  acute  optic  neuritis.  In  one  case  of  the 
writer's  the  optic  neuritis  was  much  more  marked  on  the  side  of  the 
abscess,  but  this  is  exceptional;  indeed,  the  fimdus  in  several  cases  of 
cerebral  abscess  has  been  normal.  Dr  Pitt  found  optic  neuritis  more 
•  frequent  from  thrombosis  of  the  sinuses,  and  it  is  certainly  far  more 
common  in  cases  of  tumour. 

Among  less  frequent  symptoms  may  be  mentioned  vertigo,  localised 
!    numbness,  or  partial  hemiplegia,  or  strabismus,  or  ptosis. 
^  Localising  symptoms. — In   exceptional   cases  these  are  not  wanting, 

i  Aphasia  may  be  present,  which  shows  that  the  abscess  is  in  the  back  part 
^  of  the  third  left  frontal  gyrus.  Motor  hemiplegia  indicates  that  the  abscess 
b  is  near  the  fissure  of  Rolando ;  or  that  suppuration  has  extended  inwards, 
I  so  as  to  involve  the  internal  capsule.  In  a  case  of  Hitzig's,  spasms  confined 
I  "to  certain  muscles  were  set  up  by  a  small  abscess  limited  to  a  part  of  the 
I  cortex ;  and  Gull  recorded  the  case  of  a  gentleman  who  on  many  occasions 
I'  Iiad  a  sudden  convulsive  affection  of  his  right  arm — so  violent  that  he  had 
f  Xo  support  himself  by  holding  on  to  the  table  with  his  other  hand,  and  yet 
I  mo  devoid  of  pain  that  he  was  amused  by  it ;  after  death  a  large  abscess  was 
I  Jound  in  the  occipital  lobe. 

3  Tenderness  on  percussion  of  the  skull  may  occasionally  be  elicited,  and 

^aoiay  be  a  yaluable  localising  symptom. 

There  are  no  certain  signs  which  point  to  abscess  of  the  cerebellum, 
but  it  often  follows  suppuration  of  the  mastoid  cells  or  lateral  sinus  from 
:^arie8  of  the  tympanum.  In  one  case  at  Guy's  Hospital  the  patient 
was  so  feeble  as  to  be  hardly  able  to  sit  up  in  bed ;  but  in  that  instance 
[am  in  many  others  of  cerebellar  abscess)  the  lateral  ventricles  contained  a 
large  excess  of  fluid,  a  result,  probably,  of  pressure  on  the  veins  of  Galen. 
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Huguenin  found  that  about  one  fifth  ci  his  collected  caaes  ol  oerebnl 

abscess  are  situated  in  the  frontal  lobe,  one  iifth  in  the  temporo-sphenoidjJ. 
one  eighth  in  the  occipital,  a  rery  few  m  the  parietal^  fewer  ^tili  m 
the  pons  or  bulb,  and  most  of  the  remainder  in  the  cerebellum- 

In  Dr.  Pitt's  52  cases  from  Guy's  Hospital,  abscesses  frona  all  caxteet  we» 
found  18  times  in  the  frontal  lobes,  14  in  the  temporo-sphenoidaU  6  La  the 
occipital,  5  in  the  parietal,  8  in  the  cerebellum,  and  once  in  the  pom. 

Mode  of  death. — The  condition  aboTe  described  may  last  for  iefml 
weeks,  but  sooner  or  later,  and  sometimes  without  any  warning',  more  acvte 
and  ob\4ousij  dangerous  symptoms  appear.  Violent  delirium  with  inlcM^ 
headache  may  set  in,  followed  by  stupor  and  coma ;  or  a  seYere  epileptiform 
fit  may  lead  to  the  same  result. 

In  1876  a  girl,  aged  eighteen,  wfK  adtuittiMl  into  the  Clinical  Ward  one  aftcnuMa  t£ 
five  o'clock.  She  hsd  for  six  dayi  been  fuffering  from  lickneM  and  dia.rrhGBft,  with  Mfer« 
heiidftcbe,  sa  that  the  wa«  sent  in  us  a  ca«e  of  typhoid  fever.  She  then  spoke  niktthj 
and  ansn'ered  qnestions,  but  seemed  iitmnge  in  her  manner.  At  eight  oVlock  thtmmt 
evening  the  suddenly  mude  &  great  noise;  the  house  physician  vriis  hastily  siininiooffd»sBd 
found  her  partially  insensible,  but  capable  of  being  roused  so  far  as  to  say  thai  tki  «ts 
going  to  die.  She  seemed  to  have  loss  of  power  in  her  left  arm  and  leg.  An  ho«r  km 
she  ceased  to  breathe.  Artifiirial  respiration  \vb«  kept  up,  and  the  heart  coiitiAtc4  Iv 
some  little  time  to  beat  rapidly,  but  it  soon  slackened,  and  in  ten  minutea  sH«  inidWl 
Wc  found  four  or  five  abscesses  in  the  right  hemisphere. — C.  H.  F. 

The  prolongation  of  the   heart  a  action  after  breathing  had  oetndt 

which  was  noticed  in  this  case,  waa  recorded  by  Dr  Fagge  in  other  cMm 
of  organic  disease  of  the  brain  ('  Guy^s  Hosp.  Reports,'  3rd  series.  W% 
vol.  xxiv,  p.  346).  Hlb  observations  have  been  confirmed  by  c^i^ei  reUwl 
by  Prof.  Macewen  (*  Pyogenic  Infective  Diseases  of  Brain  and  Cord,'  l^Mj, 
by  Mr  Horsley  ('  Quart.  Med,  Joum./  July,  1894,  and  '  Traniu  Internl-  3W- 
Congrr.  of  Moscow,'  1897),  and  by  Sir  Dyce  Duckworth  ('  Edin.  Med.  Jonfiiil' 
February,  1898),  who  reports  four  cases  of  death  from  disease  of  th»  bnia 
(three  of  them  abseesR)  in  which  the  breathing  ceased  before  the  jiuteJ 
in  one  of  these  artificial  respiration  was  kept  up  for  three  hours  batons 
death,  in  another  for  four  and  three-quarters*  and  in  the  third  for  five  hon^ 

The  final  stage  of  a  cerebral  abscess  is  seldom  of  long  duration:  hvi 
it  may  last  for  a  week,  and  in  exceptional  cases  longer  still,  durixii!  vlu^^ 
time  the  patient  m  alternately  delirious  and  in  a  state  of  stupor,  and  po^ 
his  evacuations  under  him.  Sometimes  there  is  a  transient  recoreiy  trom 
such  symptoms,  followed  by  their  return,  and  by  speedy  death. 

Diagnosu, — That  the  recognition  of  abscess  of  the  brain  ie  aomciiiiP*' 
difficult  is  apfiarent  from  what  precedes.  In  cases  of  auppoeed  ifttft«  ^ 
hysteria,  of  enteric  fever,  and  of  neuralgia,  it  is  needful  to  bear  in  aua^ 
that  cerebral  abscess  is  possible.  Between  abscess  and  other  orgafi** 
dtseaKes  of  the  brain,  particularly  tumour  and  meningitis,  tlifiv  ii  ^ 
positive  criterion.  Cases  of  tumour  of  the  brain  run  a  more  ptAui 
course  than  even  the  most  chronic  of  cerebral  abscess,  and  optic  nearit* 
is  more  constant.  Cases  of  acute  meningitis,  particularly  septic  liptii' 
meningitis  following  otorrhcea  or  injury,  are  comparatively  seldciia  secdP 
panied  by  hemipai-esis,  and  often  by  ocular  palsy  :  they  are  mors 
marked  by  high  fever,  and  are  never  prolonged,  as  are  some  cases  ol  j 

In  practice,  however,  we  recognise  abscess  of  the  brain  not  to  nncii  f^ 
its  symptoms  as  by  our  pathological  knowledge  of  the  causes  to  irUob  i 
is  commonly  due.  Since  it  seldom,  if  ever,  arises  spontaneoittly,  the  cki^ 
difiiculty  in  diagnosis  is  the  fact  that  both  the  patient  and  bis  frieniii « 
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deny  the  existence  of  its  several  causes — previous  injuries  to  the  head, 
otorrhoea,  deafness,  rhinorrhoea,  bronchorrhoea,  and  other  sources  of  pyaemia. 
It  must,  however,  be  remembered  that  the  same  causes  which  lead  to  abscess 
of  the  brain,  may  also  lead  to  other  forms  of  cerebral  disease.  Thus  injury 
is  not  infrequently  followed  by  meningeal  apoplexy  or  by  suppurative 
meningitis.  Chronic  phthisis  is  sometimes  accompanied  by  solitary 
tubercle  of  the  brain,  and  very  often  by  tubercular  meningitis,  which  is 
itself  an  insidious  malady,  and  attended  with  the  most  varied  symptoms. 
Lastly,  disease  of  the  ear  may  either  be  the  starting-point  of  general 
meningitis,  or  may  cause  thrombosis  of  the  lateral  sinus. 

Treatment. — Since  the  prognosis  of  cerebral  abscess  is  fatal  unless  the 
pus  is  evacuated,  the  only  possible  treatment  is  surgical. 

Hilton  used  to  quote  in  his  lectures  a  case  in  which  Dupuytren 
trephined  the  skull,  expecting  to  find  pus  under  the  bone;  he  then  in- 
cised the  dura  mater,  and  finally  thrust  a  bistoury  into  the  brain,  gave 
exit  to  a  quantity  of  pus,  and  cured  the  patient.  Similar  cases  have  occa- 
sionally been  recorded  since.  In  one  recorded  in  the  'American  Joiunal 
of  Medical  Sciences'  for  January,  1850,  Dr  Detmold,  after  successive 
minor  operations,  which  prolonged  life  for  several  weeks,  opened  the  lateral 
ventricle.  The  case  was  one  of  traimiatic  abscess  of  the  frontal  lobe.  In 
'Ziemssen's  Cyclopaedia'  Huguenin  mentions  twenty-six  cases  of  supposed 
success  in  opening  abscesses  of  the  brain.  The  operation,  however,  was  a 
desperate  one  before  the  methods  of  antiseptic  surgery  were  adopted. 

Among  the  earlier  cases  of  successf al  operation  for  cerebral  abscess  may  be  mentioned 
those  of  Dr  Truckenbrodt  in  1886,  of  Mr  Barker  (1886  and  1888),  Mr  MacEwen  (1887, 
who  reported  twelve  cases),  Mr  Horsley  (1888,  wbo  reported  eleven).  Prof.  Bergmann 

iwho  reported  four  cases  from  Berlin),  Sir  Wm.  Stokes  (trom  Dablin),  and  many  from  the 
Fnited  Stotes. 

In  a  patient  under  the  writer's  care  in  Gay's  Hospital  in  Jaly,  1879,  the  symptoms  and 
prerions  history  pointed  strongly  to  an  abscess  in  the  anterior  parietal  region  of  the  left 
tide.  Mr  Lucas  trephined,  opened  the  dura  mater,  and  incised  the  brain,  bat  without 
result.  No  harm  was  done,  and  the  symptoms  of  pressure  were  somewhat  relieved;  but 
when  death  occurred  a  few  days  later  we  found  a  focus  of  red  softening  with  infiltrated 
pas  in  the  corona  radiata,  close  to  the  part  operated  on. 

In  March,  1890,  a  girl  of  about  twenty  was  admitted  into  Mary  Ward  with  otorrhoBS, 
severe  headache,  vomiting,  low  temperatare,  and  acute  optic  neuritis,  particularly  on  the 
aide  of  the  diseased  ear.  Mr  Jacobson  trephined  the  skull  and  opened  an  abscess  in  the 
temporo-sphenoidal  lobe,  which,  after  a  second  operation,  ceased  to  discharge.  The  sym- 
ptoms disappeared  and  the  patient  recovered. 

At  the  present  time,  when  an  abscess  has  been  recognised,  the  skull  is 
trephined,  and  the  pus,  as  a  rule,  is  successfully  evacuated. 

With  improved  means  of  accurate  localisation  and  advancing  surgical 
experience,  the  number  of  cases  of  cerebral  abscess  successfully  treated  by 
iteration  increases  every  year. 
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waa  taken  as  proof  that  the  diaeaae  could  not  have  been  the  result  at  a 
aevere  fall  eighteen  months  previously ;  and  another,  in  which  ita  j^tmaa 
showed  that  the  suppuration  in  the  brain  was  not  due  to  an  attack  id 
fimallpox  which  occurred  within  the  la«t  three  or  four  weeka  Uefore  dedtL 
A  cerebral  abscess  without  a  capsule  may  form  in  seven  days. 

The  abscess,  when  solitary,  may  reach  a  considerable  size  before  dMii, 
as  large  as  a  hen's  egg,  and  sometimes  larger.  It  ia  oftea  dote  tA  tkt 
surface  of  the  hemisphere*  and  occasionally  breaks  through  1>eiifi«Ui  tin  Jiia 
mater.  It  is  said  that  pus  from  an  abscess  in  the  brain  has  been  dladuH^ 
through  the  auditory  meatus,  producing  **  cerebral  otorrhcDa  ;"  and 
an  abscees  in  the  frontal  lobe  set  up  by  caries  of  the  ethmoid  booe 
break  through  into  the  nostrils.  In  four  or  five  ca«es  of  suppuration  ft 
ing  caries  in  the  ear,  at  Guy's  Hospital,  an  abscess  opened  into  the  latent 
ventricle ;  and  this  is  by  no  means  infrequent  in  cases  secondary  to  empyPBa 
or  bronchiectasis.  The  pus  may  be  found  collected  in  one  nf  ihe  coiS)Q% 
into  which  it  has  trickled,  or  the  whole  of  both  lateral  veutricles  WMJ^ 
full  of  pus,  with  the  ependyma  red,  thick,  imd  velvety  ;  and  the  procrw 
spread  through  the  third  and  fourth  ventricles  to  the  subarachnoid 
of  the  brain  and  epinol  cord. 

St/mptonui, — It  has  been  said  that  abscess  of  the  brain  may  be 
lutely  without  symptoms,  so  that  it  is  ac4;identally  found  after  tlir 
of  the  patient  from  some  other  cause.  This  is  more  than  doubtfuj;  hiM 
it  ia  quite  true  that  symptoms  are  more  variable  than  in  other  caiw  d 
organic  diseaaa  of  the  brain.  Moreover  most  patients  show  mTiii|il4xa*  Iv 
a  much  shorter  period  than  that  during  which  the  abscess  muat  harv  bea 
forming ;  in  other  words,  the  disease  is  often  latent  durin$r  pat  nf  in 
course.  This  latent  period  may  be  only  a  week  or  a  fortnicht,  but  m^ 
sionaUy  may  last  for  twelve  weeks  or  more.     In  eases  of  'J*"* 

the  symptoms  of  cerebral  abscess  may  be  masked  under  tL  ..immA 

stupor  of  septicsemia. 

The  earliest  symptom  and  the  most  constant  is  paifi,  Thim  ta  w^ 
severe  in  cases  secondary  to  otorrhcea,  in  cases  of  pycemia  least  io*  Om 
of  Guira  patients  continuously  held  his  head  with  both  his  handle  soolte 
walked  about  with  his  hands  pressed  against  one  side  of  his  head*  cfTOV 
'  Oh  my  head  t  my  head !"  A  third  could  not  help  screiuning,  and  flwwi 
}>erfectly  sensible,  would  tear  and  bite  anybody  or  anything  near  himj  4 
the  same  time  he  asked  pardon  for  what  he  was  doing,  and  said  thvfmii 
his  head  was  unbearable.  The  pain  is  generally  continuoua ;  but  »<>o^^7S« 
intermittent,  especially  at  first,  and  is  usually  increased  by  driak  ' 
violent  movement-s.  Anstie  mentions  the  case  of  a  boy  wiio  for  \^ 
months  hod  no  symptom  whatever,  except  a  pain  which  came  on  in  aitti^ 
closely  resembling  those  of  migraine,  not  oftener  than  once  in  t«i  dafiW* 
fortnight ;  it  lasted  for  some  hours  at  a  time,  nearly  always  ended  ia  ?■*• 
ing,  and  disappeared  after  sleep.  In  some  instances  the  seat  uf  lb#  (**■ 
corresponds  closely  with  that  of  the  absc^ess:  but  perhapa  aa  often  r  .*'- 
not.  Gull  and  Sutton  record  the  case  of  a  boy  who  had  almoat  i^Bft.«i 
burning  pain  over  the  front  and  right  side  of  the  head,  and  in  mhmi  ^^ 
disease  was  in  the  frontal  lobe  of  the  right  hemisphere  :  but  iher  pa^ftl* 
speak  of  a  patient  who  had  an  abscess  in  the  cerebellum  with  pain  Ja  ^ 
forehead,  and  of  another  who  complained  •►f  tli**  U-ft  iiifl^  r,f  ina  h^^}.  h^ 
had  an  abscess  in  the  right  temporal  lobe. 

Next  to  pain,   vomHing  is  the  earliei^  snui   inhsi    jiijjmnau!  *pii;''W5i- 
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occurring  frequently,  without  relation  to  the  ingestion  of  food,  and  without 
any  symptoms  of  gastric  irritation.  It  is  not,  howeyer,  so  constant  as  in 
cases  of  cerebral  tumour. 

Frequently  an  epileptiform  fit  forms  the  starting-point  of  the  sym- 
ptoms ;  and  such  seizures  may  be  repeated  at  intervals  for  a  considerable 
period,  before  any  further  sign  of  illness  manifests  itself.  They  have  less 
distinctively-marked  Jacksonian  characters  than  has  the  eclampsia  of 
tumour.  Occasionally  the  first  thing  noticed  is  dulness  or  melancholy,  a 
disinclination  to  speak,  or  loss  of  memory.  Rapidly  increasing  emaciation 
is  a  striking  symptom  in  some  cases. 

Rigors  may  occur  with  such  regularity  that  the  case  might  be 
mistaken  for  one  of  ague.  They  were  present  in  17  out  of  73  cases 
collected  by  Sutton.  The  puhe  is  sometimes  slow;  Huguenin  relates  a 
case  in  which  it  fell  to  fifteen  and  even  to  ten  in  the  minute. 

The  temperature  is,  as  a  rule,  normal  or  subnormal,  imless  there  is 
meningitis  or  pyaemia  also  present.  Sometimes,  however,  pyrexia  may 
run  high.  Thus  in  a  case  imder  the  writer's  care  in  January,  1886,  the 
patient,  a  girl  about  twenty,  had  a  temperature  of  106°,  with  symptoms  of 
pysBmia  and  basal  meningitis.  There  were  found,  beside  suppuration  of 
ihe  liver  and  other  organs,  a  large  abscess  in  the  left  hemisphere,  which 
had  opened  into  the  ventricle,  a  second  in  the  lower  part  of  the  ascending 
parietal  gyrus,  and  a  third  in  the  pnecuneus.  There  had  been  no  motor 
paralysis. 

The  pupils  are  sluggish  or  unequal,  sometimes  dilated.  The  optic 
discs  are  often  seen  with  the  ophthalmoscope  to  be  "  choked,*'  or 
oedematous,  or  in  a  state  of  acute  optic  neuritis.  In  one  case  of  the 
writer^s  the  (^tic  neuritis  was  much  more  marked  on  the  side  of  the 
abscess,  but  this  is  exceptional;  indeed,  the  fundus  in  several  cases  of 
eerebral  abscess  has  been  normal.  Dr  Pitt  found  optic  neuritis  more 
frequent  from  thrombosis  of  tl^e  sinuses,  and  it  is  certainly  far  more 
common  in  cases  of  tumour. 

Among  less  frequent  symptoms  may  be  mentioned  vertigo,  localised 
numbness,  or  partial  hemiplegia,  or  strabismus,  or  ptosis. 

Localising  symptoms, — ^In  exceptional  cases  these  are  not  wanting. 
Apliasia  may  be  present,  which  shows  that  the  abscess  is  in  the  back  part 
_^f  the  third  left  frontal  gyrus.  Motor  hemiplegia  indicates  that  the  abscess 
im  near  the  fissure  of  Rolando ;  or  that  suppuration  has  extended  inwards, 
as  to  involve  the  internal  capsule.  In  a  case  of  Hitzig's,  spasms  confined 
certain  muscles  were  set  up  by  a  small  abscess  limited  to  a  part  of  the 
vortex ;  and  Gull  recorded  the  case  of  a  gentleman  who  on  many  occasions 
a  sudden  convulsive  affection  of  his  right  arm — so  violent  that  he  had 
support  himself  by  holding  on  to  the  table  with  his  other  hand,  and  yet 
devoid  of  pain  that  he  was  amused  by  it ;  after  death  a  large  abscess  was 
md  in  the  occipital  lobe. 

Tenderness  on  percussion  of  the  skull  may  occasionally  be  elicited,  and 
lay  be  a  valuable  localising  symptom. 

There  are  no  certain  signs  which  point  to  abscess  of  the  cerebellum, 
at  it  often  follows  suppuration  of  the  mastoid  cells  or  lateral  sinus  from 
iries  of  the  tympanum.  In  one  case  at  Guy's  Hospital  the  patient 
«s  so  feeble  as  to  be  hardly  able  to  sit  up  in  bed ;  but  in  that  instance 
m  in  many  others  of  cerebellar  abscess)  the  lateral  ventricles  contained  a 
rgo  excess  of  fluid,  a  result,  probably,  of  pressure  on  the  veins  of  Galen. 
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may  be  raised  to  1010 ;  it  becomes  more  or  less  distinctly  opaqoe  qi 
boiling,  and  shows  leucoc3rte8  imder  the  microscope.  Tbe  ependrnu  ji 
often  granular,  and  the  adjacent  parts  of  the  brain  softened.  The  fornix 
and  septum  lucidum  may  be  almost  diffluent,  and  even  the  corpus  striatom 
and  thalamus  may  fall  into  a  shapeless  pulp  as  soon  aa  the  brain  ii 
removed  from  the  skulL  This  ''  white  softening  "  appears  not  to  be  doe 
to  inflammation,  for  no  einidation  cells  are  discoverable ;  nor  does  it  leem 
to  be  mere  oedema,  the  result  of  obstruction  to  return  of  blood  from  the 
choroid  plexus  by  the  veins  of  Galen,  for  the  effusion  into  the  Tentricki 
is  not  pure  lymph,  as  in  chronic  hydrocephalus.  It  is  certainly  not  a  mere 
result  of  po8t-morUm  maceration,  and  may  be  most  probably  regarded  u  i 
passive  necrotic  condition,  like  that  of  white  softening  from  arterial  throoh 
bosis.  The  seat  of  obstruction  is  no  doubt  in  the  arterioles  and  capillaries 
of  the  choroid  plexus,  which  are  compressed  by  minute  tubercles  and  fibrin 
in  the  lymph-sheaths  of  the  arteries. 

More  or  less  numerous  tubercles  are  to  be  foimd  in  the  affected  pit 
mater.  They  are  most  easily  recognised  in  the  Sylvian  fissures  or  in  tlie 
folds  of  pia  dipping  into  the  sulci,  where  they  appear  as  minute  grey  doti, 
adherent  to  the  smaller  arteries  or  to  filaments  of  connective  tissue.  When 
abundant  they  may  become  fused  together,  so  as  to  ensheathe  an  arteiy. 
Some  are  generally  found  caseating,  and  their  opaque  yellowish  cobor 
makes  them  more  easily  recognised.  If  the  tubercles  are  present  in  large 
numbers,  they  may  be  seen  thickly  scattered  as  milk-white  spots  beneath 
the  visceral  arachnoid,  especially  on  the  imder  surface  of  the  cerebrd 
lobes.  They  may  also  appear  as  minute  transparent  granules  upon  the 
inner  aspect  of  the  dura  mater  lining  the  fossae  of  the  skull.  Within  the 
ventricles  they  occur  only  in  the  choroid  plexuses.  They  sometimes  grow 
from  the  processes  of  the  pia  mater  which  pass  down  between  conrolutioDs, 
appearing  as  whitish  yellow  streaks  along  the  small  arterial  branches  in 
the  cortex.  Dr  Gee  mentions  a  case  in  which  the  capillary  reoels 
throughout  one  hemisphere  were  studded  with  miliary  tubercles ;  and  these 
remained  after  the  softened  cerebral  substance  had  been  all  washed  avat. 

As  a  rule  both  hemispheres  are  equally  affected,  but  Dr  Fagge  in  one 
instance  found  a  hemisphere  affected  on  its  convexity  with  tubenrohyoi 
meningitis,  while  the  left  side  of  the  brain  and  its  base  seemed  to  be 
entirely  free.  Huguenin  described  two  similar  cases  limited  to  the  terri- 
tory of  a  Sylvian  artery ;  and  Dr  Pitt  records  others  (*  Brit.  Med.  Joum.,' 
1890,  i,  p.  772). 

The  meninges  covering  the  bulb  and  cord  are  often  affected  as  well  as 
those  of  the  brain,  and  this  explains  some  of  the  spinal  as  distinct  from  the 
cerebral  symptoms  of  the  disease.  In  the  vertebral  canal  tubercles  are 
found  both  on  the  smooth  side  of  the  spinal  dura  and  on  that  of  the  riweral 
arachnoid. 

In  the  other  organs  of  the  body,  tuberculous  lesions  are,  perhaps, 
always  to  be  found — most  often  caseous  tubercle  in  the  lymph-glands  of 
the  neck,  thorax,  or  abdomen,  or  in  the  vertebrae,  petrosal  bone,  the  hip. 
or  other  joints.  Miliary  tubercles  are  present  in  more  than  half  the  cases 
in  the  membranes  of  the  cord,  almost  as  often  in  the  spleen,  and  Terj 
frequently  in  the  liver,  kidneys,  lungs,  peritoneum,  pleura,  and  pericaidinm. 

Pathology. — ^Tuberculous  meningitis  very  seldom  occurs  as  the  single 
result  of  tuberculous  infection.  In  almost  evexy  instance  it  is  either 
secondaiy  to  chronic  local  tubercle,  or  is  only  part  of  a  general  acute  I 
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culoBis.  Often  it  18  both  coDsecutive  to  &  local  chronic  lesioa,  and  also 
aeaociated  with  the  simultaneous  development  of  recent  tubercles  through- 
out the  bodj. 

Among  65  cases  collected  bj  Dr  Fagge  in  patients  under  twenty,  there 
were  13  in  which  the  cerebral  affection  was  secondary  to  disease  of  the 
hip-joint  or  spine»  or  some  other  malady  capable  of  i-ecognition  during  life ; 
while  among  59  above  twenty,  thei*e  were  28  such  cases,  mostly  pulmonaiy 
phthisis*  In  86  of  the  total  124  cases  there  were  miliary  tubercles  in  the 
viscera  or  in  the  serous  membranes^  In  only  9  or  10  cases  is  it  distmctly 
stated  that  recent  tuberclee  were  present  in  the  pia  mater  and  nowhere 
else* 

An  interesting  question  concerns  the  relation  of  the  tubercles  to  the 
lymph  and  other  associated  products  of  inflammation.  The  opinion  of 
RiUiet  and  of  Huguenin  is  that  the  miliaiy  granulations  are  iirst  developed, 
and  that  the  pia  mat^r  tolerates  their  presence  for  a  time,  but  that  they 
afterwards  excite  inilammatory  reaction.  But,  as  Wilks  and  Moxon  argued* 
if  such  a  view  were  correct,  one  ought  sometimes  to  discover  meniugeal 
tubercles  in  small  number,  unmixed  with  inflammatory  product*,  in  those 
cases  in  which  acute  tuberculosis  destroys  life  by  invading  the  lungs  or 
other  organs,  without  cerebral  tsyinptoms. 

Dr  Fikgge  met  with  two  instances  of  tbii  kind.  One  occurred  in  &  ti'oman,  aged  tliirty-two« 
wbo  wfifl  admitted  with  an  abdominal  tumour  that  tnnied  out  to  be  the  omentum  indurated 
by  iabercle.  8be  was  attacked  by  hemiplegia,  coiTm>  ptoHis,  Hnd  delirinnji  and  died  in 
ievon  days*  At  tbe  autopRj  tbe  brain  and  its  membniueft  looked  healthy,  except  for  a 
•In^le  mtnnte  granule  on  a  fold  dipping  into  one  of  the  sulci,  and  a  little  fihny  material 
rojuod  one  Sylvian  artery.  8o  slight  was  this  change  that  if  it  bad  been  ob§enrable  on 
both  sides  it  would  have  been  passed  by.  But  the  microscope  ihowed  that  even  the  appa- 
rently healthy  artery  of  the  opposite  side,  which  had  b«en  set  apart  for  the  sake  of  com* 
parisoD,  bad  a  dtitinct  growth  of  tubercle  about  ik|  and  tbe  one  white  granule  in  tbe  pia 
nuiter  was  already  csseating  in  tbe  centre. 

The  other  Instance  is  that  of  a  man,  aged  fifty,  who  became  suddenly  unconscious  on 
May  Sod,  1876,  and  was  brought  to  tbe  hospital  in  a  state  of  corns,  with  stertor  and  right 
hemiplegia.  He  afterwards  partially  recovered,  and  on  May  oth  he  was  sensible  enough 
to  answer  questions  that  were  put  to  him;  bnt  in  tbe  following  night  he  whs  attacked 
with  another  fit,  of  which  he  died  in  twelve  hours.  Tubercles  were  found  thickly  scattered 
about  the  Sylvian  arteries  and  in  the  adjacent  parts  of  the  pia  mater,  but  without  any 
lymph  being  present;  both  lungs  coutained  many  grey  clasters.  In  this  case  it  ia  probable 
that  the  tubercles  bad  been  formed  tnore  slowly  than  usual,  for  it  was  stated  that  a  fit  bad 
occurred  twenty-two  days  before  the  man's  death,  and  that  afterwards  he  was  always 
Hrowsy  and  stupid.     It  ought  to  be  added  that  he  had  Brigbt'a  disease. 

This  question  was  once  raised  in  a  trial  for  murder  at  Cudham,  known 
as  **  the  Fenge  case,"  in  1877.  Harriet  Staunton,  the  wife  of  one  of  the 
prisoners,  had  died  in  a  state  of  neglect  and  eniajciatiouj  which  led  to  sus- 
picion that  she  had  been  starved  or  poisoned.  The  medical  men  who 
made  the  autopsy  gave  their  opinion  that  death  had  been  due  to  depriva- 
tion of  food,  and  yet  stated  that  they  had  discovered  in  the  membranes  of 
tbe  brain  what  they  believed  to  be  tubercles,  but  attached  no  im- 
portance to  them.  What  were  the  exact  appearances  must  remain 
uncertain,  for  one  report  spoke  of  *'  small  patches  of  rough,  millet-seed- 
like deposit  in  the  meshes  of  the  pia  mater,"  and  another  of  *'  a  small 
recent  patch  of  tubercular  deposit  upon  the  -arachnoid  membrane  on  the 
upper  part  of  one  hemisphere,  about  the  size  of  a  fourpenny  piece."  The 
husband  and  three  other  persons  were  convicted  of  murder.  But  before 
the  time  fiied  for  their  execution  the  leading  pathologists  of  London 
Addressed  a  memorial  to  the  Home  Secretary,  and  the  liTes  of  the  prisoners 
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were  spared.     If  thei*e  really  were  tubercles  in  the  metunges,  their 
proved  tlmt  the  cause  of  the  womaas  death  wa£  disease,  ftnd  not  stjumtioa. 

The  faot  is  that  the  discovery  of  tubercles  bv  the  micro«cnpe  is  of  crucial 
Importance.  Just  as  in  a  cai»e  of  concussion  of  the  brain,  the  preneaiot  of 
obvious  ecchjTBOses  of  one  or  two  convolutions  (which  cannot  be  regardid  M 
theniselves  the  cause  of  death)  is  nevertheless  of  the  highest  siguiticaJice* #<• 
the  development  of  even  the  smallest  tubercles  in  the  pia  mater  ia  a  tifD 
of  invisible  changes  in  the  cerebral  tissues  that  are  incompatible  vitb 
'  the  maintenance  of  life.  Obviously,  meningitis  alone  cannot  prodott 
cerebral  symptoms  except  by  afleeting  the  supply  of  blood  to  the  bram. 
and  this  no  doubt  takes  place  by  pressure  from  the  exudation,  caufiiig 
thrombosis  of  the  minute  vessels  of  the  pia  which  pa*8  directly  into  ti* 
grey  substance  of  the  cortex. 

There  is,  however^  little  doubt  that  the  brain  is  not  only  iU-tuppli^ 
with  blood,  but  also  histologically  altered  ;  and  occasionally  obvious  Inioftik 
are  discovered  in  the  brain  as  well  as  in  the  pia.  Rindfieisch  speaki  of 
the  superficial  layer  of  the  cortex — patches  of  which  often  remain  »tirkia|j 
to  the  pia  mater  when  it  is  stripped  off — as  infiltrated  with  leucocyteii. 
and  Hugueniu  and  Bastian  hare  indej:>endently  described  infinmiuatofy 
products  in  the  white  substance  of  the  hemisphere.  Indeed,  mimt  pu% 
of  the  brain  is  now  and  then  found  in  a  state  of  red  or  yellow  soft^mog* 
Several  instances  of  this  have  occurred  at  Guys  Hospital,  and  othefi  •« 
mentioned  by  Rindfleisch  and  Huguenin.  Sometimes  the  softened  pirt 
has  been  the  island  of  Reil  on  one  side,  sometimes  the  frontal  or  teixipM^ 
sphenoidal  lobe.  In  one  case  Dr  Goodhart  could  detect  no  granule^iiMHi 
in  the  softened  parts,  but  **  the  tissue  was  very  fatty  and  granular,  iri 
the  nerve-fibres  seemed  to  have  undergone  destruction*  scarcely  any  of  thi» 
being  visible*" 

J'^ttohtg I/,- 'The  predisposing  causes  of  tuberculous  meningitis  «np  Itor 
of  tuberculous  affections  in  general — want  of  sunlight*  fresh  air,  and  €^ff• 
cise.  scanty  food,  and  inherited  proclivity.  It  often  attacks  in  8U(T€<»ioa 
children  of  the  same  parents  at  about  the  same  age.  The  e^tciting  cum 
is  the  entrance  of  Koch's  bacilli  into  the  circulation,  and  in  chikiff& 
this  is  probably  by  way  of  the  intestinal  tract  from  the  milk  of  tubercttlooi 
cows. 

Over-study,  mental  excitement,  intoxication,  or  blows  upon  the  hm^ 
have  each  been  supposed  to  give  rise  to  tuberculous  meningitis.  A  puUcf- 
man  in  one  of  our  wards  attributed  his  illness  to  fatigue  in  attendifif  * 
review  in  Hyde  Park  in  .Tune,  1860,  but  he  had  before  complained  of  p^ 
in  the  head.  Three  children  died  in  Guy's  Hospital  in  whom  the  8»i»* 
disease  was  attributed  to  a  blow  or  fall  upon  the  head.  Such  "cau^ei" 
are.  there  is  little  doubt,  as  imaginary  as  the  pretended  causes  of  trjkSi^ 
eruptions  ;  but  they  ore  worth  recording  as  a  warning  against  occiplifli 
coincidences  for  causes  in  other  diseases, 

A  possible  exciting  cause  of  tul^erculous  meningitis  is  an  operatioii  ^ 
tuberculous  bones  and  joints.  That  removal  of  such  sources  of  infecliaa  it 
on  the  whole  beneficial  cannot  be  doubted,  but  Dr  Pitt  has  obsenrod  imnl 
cases  in  which  acute  tuberculosis  of  the  meninges  and  other  organs  wu 
set  up  about  three  weeks  after  excision  of  a  bone  affect^  with  *'  poJW 
diseaae  "  of  the  synovial  membrane. 

The  determining  c^mse  of  cerebral  rather  than  intestinal^  articular,  of 
pulmonary'  tubercle  is  quite  unknown. 
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Sex  and  age. — Tuberculous  meningitis  is  muck  more  frequent  in  m&lei^ 
than  in  females.     At  Guy's  Hospital  the  proportion  has  been  as  eightv  to 
thirty-seven  ;  and  it  does  not  seem  to  have  varied  very  much  at  different . 
periods  of  life*  although  Huguenin  says  that  in  tliildren  the  prejKynderance ) 
of  males  is  much  more  marked  than  in  adultK. 

The  relative  frequency  with  which  pei'sons  of  different  ages  ure 
attacked  is  not  yet  accurately  known.  There  are  no  hospitals  to  which 
ohildren  and  adults  are  brought  in  numbers  corresponding  with  their  ratios 
to  the  population  as  a  whole  ;  and  until  post-mortnn  examinations  become 
far  more  general  than  at  present  *  the  Registrar-General's  *  Reports  *  will 
fail  to  show  the  liability  of  grown  persons  to  tuberculous  meningitis.  It 
has  always  been  known  to  be  much  less  common  in  infant*  under  two  yearn  ', 
than  in  older  children,  and  we  now  see  that  this  is  due  to  their  les^  chance 
of  tuberculous  infection. 

Of  one  hundred  and  twenty-four  cases  of  tuberculous  meningitis  at  Guy's 
HospitaL,  65  occurred  under  the  age  of  twenty ;  59  between  twenty^ne  and 
sixty. 

Dr  Gee,  in  80  cases,  found  that  57  occurred  under  twenty,  and  20 
between  twenty-one  and  fifty,  2  between  fifty  and  sixty*  and  1  at  sixty- 
eight. 

Three  oases  have  occurred  at  Guy's  Hospital  during  twenty  years  iu 
infants  aged  aii  months,  ten  months,  and  one  year  respectively.  Of 
children  between  two  and  four  years  there  Imve  been  14  cases;  between 
five  and  seven  and  a  half,  9  cases ;  between  eight  and  ten,  1*2  cases  : 
between  eleven  and  fifteen,  II  cases  ;  and  between  sixteen  and  twenty,  IG 
cases — altogether  sixty-five  patients  under  twenty  years  old.  Of  adult>^ 
between  one-and-twenty  and  thirty  there  have  been  31  ciises  :  between 
thirty-one  and  forty,  14  cases;  between  forty-one  and  fifty,  11  cases;  and 
between  fifty-one  and  fifty-six,  3  cases — altogether  fifty-nine  patients  above 
twenty  years  of  age. 

Among  100  cases  in  children  under  twelve,  collected  by  Dr  George  Still, 
3  occuired  in  children  under  six  months  old,  10  between  six  and  twelve 
months,  35  in  the  second  yean  13  in  the  third,  and  the  same  number  in 
til©  fourth  year,  9  between  four  and  five,  5  Ijetween  five  and  six,  4  between 
Bix  and  ;seven,  and  again  between  seven  and  eight,  and  only  4  more  between 
eight  and  twelve. 

Clinical  rourttc, — ^The  symptoms  of  tuberculous  meningitis  are  not  essen- 
-tially  different  in  patients  at  different  ages,  but  as  the  best  writers  have 
bas^d  tlieir  descriptions  mainly  upon  obseiTations  of  cases  occurring  at  an 
Q«rly  period  of  life,  and  as  such  cases  present  certain  minor  clinical  pecu- 
liarities, we  will  begin  with  the  disease  as  it  is  seen  in  childrtn. 

PrtmonitQry  ifage. — Before  any  definite  cerebral  symptoms  appear. 
^»  general  failure  of  health  *m  often  obsei-ved»  which  may  last  for  several 
■^weeks.  The  symptoms  of  this  period  are  termed  "  premonitory,"  In  the  , 
Bxwrell-known  work  of  Rilliet  and  Barthez  on  the  diseases  of  children  an  \ 
V«ulmirable  sketch  is  given*  which  ha**  afforded  materials  for  all  subsequent 
"writers.  Probably  these  symptoms  are  due  in  some  cases  to  a  scanty  early 
forniation  of  tubercles  in  the  lungs  or  other  organs,  which  is  aftei*wards 
followed  by  a  more  abundant  crop;  in  others  to  the  slow  progress  of 
^  C-'hronic  caseation  of  the  mesenteric  or  bronchial  glands.  Foremost  among 
Btbem  is  emaciation;  the  limbs  waste  and  lose  their  roundness,  the  muscles 
^  feel  soft,  the  ribs  are  too  easily  felt  and  seen,  and  the  skin  is  lax  and  fiabby. 
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The  cheeks  often  retain  their  plumpness  of  outline,  so  that  the  loss  of 
iiesh  is  first  observed  by  the  nurse,  who  sees  the  child  undressed ;  but  the 
face  becomes  pale,  the  eyes  are  dull,  and  there  is  a  want  of  animation 
in  the  countenance.  The  appetite  is  diminished  or  capricious.  The  bowels 
are  disordered,  being  generally  constipated,  but  with  intervals  of  diarrhoei. 
The  child  is  dull,  apathetic,  and  slow  in  his  movements ;  he  is  etaOj 
fatigued,  and  quickly  tired  of  toys.  He  complains  of  headache,  and  xranti 
to  lie  down.  At  night  he  is  restless,  lying  with  the  eyes  half  cloied, 
rousing  at  the  slightest  noise,  and  unable  to  sleep  with  a  candle  in  the 
room ;  he  often  grinds  his  teeth,  and  start«  or  cries  in  his  dreams.  Prrent 
is  usually  absent. 

Premonitory  symptoms  do  not  always  occur,  but  Dr  Gee  says  tint 
among  twenty-six  cases  collected  by  him  there  were  only  two  in  which  th«7 
were  not  noticed.  Their  duration  is  very  variable,  sometimes  not  more 
than  a  fortnight,  but  generally  longer,  and  occasionally  much  longer. 
They  may  subside,  and  the  child's  health  appear  to  improve,  before  tlie 
disease  breaks  out  in  a  characteristic  form. 

Onset  and  early  symptoms, — ^In  marked  contrast  to  the  uncertain  length 
of  the  prodroma,  the  subsequent  course  of  the  disease  is  seldom  prolonged 
beyond  twenty-one  days  from  the  occurrence  of  the  invasion. 

The  symptom  that  first  excites  alarm  is  most  often  vomiting.  Some- 
times the  child  is  sick  only  when  it  takes  food,  sometimes  it  brings  op 
bile.  The  sickness  from  an  empty  stomach  generally  lasts  for  two  or  three 
days,  but  it  may  go  on  for  a  week.  If  it  ceases  for  twenty-four  hours  it 
seldom  returns.  In  some  cases  there  is  no  vomiting  for  the  first  dar  or 
two,  and  occasionally  it  is  altogether  absent. 

The  initial  symptom  next  in  frequency  is  a  convulsion,  more  or  less 
epileptiform  in  character.  In  one  instance  mentioned  by  Dr  Gee 
there  was  general  rigidity,  which  recurred  several  times;  in  another 
the  attack  took  the  form  of  temporary  unconsciousness.  In  a  sii^le  one  of 
his  twenty-five  cases  there  was  neither  vomiting  nor  convulsions,  but  only 
increase  of  the  headache,  drowsiness  and  wasting  of  the  premoniton 
stage. 

Severe  headache  is  now  almost  invariably  jpresent ;  the  child  keeps  its 
hands  pressed  against  the  forehead,  or  may  go  on  rubbing  t^e  scalp,  first 
in  one  place,  then  in  another.  Trousseau  noticed  a  peculiar  inarticolite 
'*  hydrocephalic  cry,"  which  is  sometimes  heard  from  the  first,  some- 
times only  towards  the  end ;  he  describes  it  as  a  single,  sharp,  load  sound, 
like  that  of  a  person  exposed  to  some  sudden  danger ;  it  may  be  repeated 
every  hour,  or  every  five  minutes,  for  several  days  together.  We  msy 
hear  the  hydrocephalic  cry  without  hydrocephalus,  and  many  children  die 
of  tuberculosis  without  giving  the  cry ;  but  the  symptom  is  marked  and 
characteristic  enough  to  deserve  mention. 

For  several  days  there  may  be  no  marked  impairment  of  the  intelli- 
gence ;  the  child  continues  to  talk  rationally,  but  his  answers  maj  be 
rather  slow,  and  his  memory  and  power  of  perception  somewhat  impdied. 
He  is  apt  to  lie  in  a  drowsy  state,  half  asleep,  with  his  eyes  staring 
vacantly,  or  he  may  go  on  talking  to  himself,  repeating  some  phrase  onr 
and  over  again,  or  singing  and  shouting. 

The  pupils  are  often  dilated,  sluggish,  and  very  commonly  one  is  laipr 
than  the  other.  Slight  strabismus  is  a  frequent  early  symptom.  Trooflem 
relates  a  case  \n  wYndi  t\ieT%  '9i«^%  \T«xi%\%Ti\»  \!kffiG^\Q;i^is^  \  the  ohild  wac  vttisf 


TUBERCULOUS   MENINGITIS  803 

window  when  he  called  out,  "  Oh,  mamma,  look  at  that  little  boy; 
as  only  half  a  blouse  and  half  a  face !  " 

)Uoh  are,  as  a  rule,  the  symptoms  of  tuberculous  meningitis  for  perhaps 
t  days  after  its  invasion.  During  this  period  there  is  more  or  less 
r,  the  evening  temperature  rising  perhaps  to  102°  or  103®,  while  in  the 
nings  it  may  be  101°  or  100°,  or  not  above  normal.  The  pulse  may  be 
tie  quickened,  or  natural,  or  slow ;  and  is  easily  made  more  rapid  by 
least  excitement.  The  frequency  of  respiration  is  but  little  altered, 
stipation  of  the  bowels  is  almost  always  present,  and  the  tongue  is  often, 
not  always,  furred. 

Later  stage. — When  about  eight  days  have  passed,  the  condition  of  the 
i  patient  undergoes  a  change,  now  and  then  almost  sudden,  but  more 
1  gradual.  Its  most  striking  feature  is  loss  of  consciousness ;  and  the 
3d  which  follows  has  been  called  the  stage  of  cerebral  pressure,  in  dis- 
/ion  from  the  preceding  stage  of  cerebral  irritation.  The  child  now 
es  to  take  notice  of  anything  that  goes  on  in  the  room.  He  often  lies 
ne  side,  curled  up  with  the  knees  drawn  close  to  the  abdomen,  and  the 
Is  folded  over  the  pudenda.  Sometimes  the  head  is  drawn  backwards, 
the  muscles  of  the  nape  of  the  neck  may  be  felt  hard  and  rigid.  Some- 
fs  he  keeps  grinding  his  teeth.  The  pupils  now  become  dilated  and 
Qsible,  and  often  one  or  more  of  the  cranial  nerves  are  paralysed ;  the 
i,  for  instance,  so  that  the  eyelid  drops ;  the  sixth,  or  more  rarely  the 
io  dura.  There  may  be  loss  of  power  in  the  limbs,  tickling  the 
i  of  both  feet  may  cause  only  one  leg  to  be  drawn  up,  and  the  evacuar 
B  are  often  passed  into  the  bed. 

rhe  order  in  which  these  symptoms  make  their  appearance  is  uncertain ; 
e  of  them  may  begin  during  the  earlier  period  of  the  disease,  be- 

coma  sets  in.  This  is  particularly  the  case  with  certain  characteris- 
changes  in  the  patient's  aspect;  a  frown  upon  the  brows,  and  deep 
3  aroimd  the  nose  and  mouth ;  injection  of  one  cheek,  or  of  both.  If 
countenance  is  pale,  it  is  liable  to  flush  when  the  child  is  disturbed,  or 
n  anything  is  given  it  to  drink.     So,  also,  any  part  of  the  body  which 

been  pressed  upon  shows  a  marked  injection  of  its  capillary  blood- 
els.  A  particular  instance  of  this  was  made  into  a  leading  symptom  of 
;rculous  meningitis  by  Trousseau,  under  the  name  of  the  tacht  ceribrale, 
observed  that  if  one  draws  one's  finger-nail  gently  over  the  patient's 
h,  or  abdomen,  or  face,  a  bright  red  line  is  produced,  and  that  this 
Ts  from  the  effect  of  an  equally  slight  scratch  in  a  healthy  person  by 
earing  earlier  (within  thirty  seconds),  by  lasting  longer  (eight,  ten,  or 
en  minutes),  and  by  being  broader  and  of  a  deeper  colour. 
The  ophthalmoscope  may  show  ischemia  of  the  discs,  or  marked  optic 
ritis,  or  tubercles  in  the  choroid.  Dr  Allbutt  found  some  affection  of 
retina  in  twenty-nine  out  of  thirty-eight  cases. 

At  this  period  vomiting  is  generally  absent,  and  the  bowels  remain  I 
tinately  constipated;  but  for  some  unknown  reason  the  intestines  no( 
;er  contain  the  usual  quantity  of  gas ;   and  the  belly  becomes  deeply ! 
lowed  (scaphoid),  the  rib  cartilages,  the  iliac  crests,  and  the  pubic  sym- 
m%  appearing  prominent. 

The  tongue  may  now  be  red  and  dry,  but  it  often  still  remains  moist. 
3  temperature  seldom  rises  above  101° ;  and  Dr  Gee  remarks  that  it  may 

days  together  remain  at  between  96°  and  98°.  Thus,  if  the  case  is 
^anced  when  the   child  is  first   seen,   the   disease   may   appear  to  b^ 


804 


DISEASES  01'  THE  MENINGES  OF  TBIi:  BBAIN 


apyretic.     The  pulst  during  thie  period  is  generally  infrequent.  GO  or 
50  per  minute  ;  it  is  still  apt  to  be  irre^nxlar  in  time  and  unequal  in  f( 
A  similar   irre^uluritj   and,  inequality   of    the    reapi ration    are    irequ«nt(|' 
present ;  the  child  perhapg  breitthefe  rupidly  three  or  four  times  in         ~ 
slon,   and   then   the   chest   may    remain   motionless   for   some   little 
Trousseau  recorded  a  case  in  wliich  the  breath  was  held  for  as  long 
fifty-seven    seconds.      Typical     Cheyne-Stokes     re&piration     u*     ftooiel 
observed. 

Final  stayt. — The  "  stage  of  prebsure  "'  may  continue  with  but  111 
alteration  until  it  terminates  in  the  patient's  death,  which  is  often  preceW 
by  a  convulsive  seizure.  But  in  certain  cases  the  symptoms  change  dona^ 
the  last  twenty-foui'  or  forty-eight  hours.  Thus  there  may  be  m  liri«f 
return  of  consciousness.  Dr  West  related  how  a  girl,  aged  seven,  who  bi 
been  in  a  state  of  stupor  for  six  daj^,  and  profoundly  comatose  for  ti 
days,  became  conscious,  swallowed  some  drink,  spoke  sensibly,  aud  said 
knew  her  father  ;  in  the  course  of  an  hour  and  a  half,  however,  she  l^ecaiiii 
worse  again,  and  a  little  later  she  died.  The  pulse  often  becomes  rtpid 
durin^r  the  last  two  or  three  days  :  and,  as  Dr  Gee  observes,  the  temperatorr 
may  steadily  rise  until  it  is  above  107",  But  in  some  cases  the  p«l» 
remains  infrequent  up  to  the  time  of  death ;  and  the  temperature  «i 
in  the  rectum  may  fall  veiy  low.  In  one  ease,  three  days  before  the  ft 
termination  the  thermometer  registered  97*8°  and  96° ;  next  daf 
highest  temperature  was  96*2^',  the  lowest  93°  ;  the  day  after  ther  ^^ 
82-8^  and  82*1°  respectively;  and  on  the  day  of  death  80*;i-  and  19 
In  other  cases  the  face  and  limbs  are  livid  and  cold,  and  covered  will* 
elammy  sweat,  while  the  thennometer  shows  that  fever  is  still  |>J 
Towards  the  last  a  peculiar  foetid  earthy  smell  is  often  perceptible :  aoil 
is  strange  that  RiUiet  and  Barthez,  after  quoting  this  symptom  from  Wb; 
go  on  to  say  that  they  have  not  themselves  recognised  it. 

Stjmptinns  hi  aduff^.— The  onset  of  tuberculous  meningitis  in  adallt 
seldom  preceded  by  marked  prodromal  symptoms.     It  is  often  seconcUff 
phthisis,   and   when  this   is   the   case  the   pulmonary   affection   i^  rightly 
regarded  as  the  cause  of  any  general  failure  of  health  that  may  hdve 
noticed.     Then,  again,  few  grown-up  pei-sons  are  watched  as  cart'fully 
children  ai-e  by  theu*  mothers  and  nurses  :  and  in  adult  life  loss  of  fl«h 
be  due  to  so  many  other  causes  that  tuberculous  meningitis  is  very  uidil 
to  be  thought  of.* 

The  invasion  is  lesa  often  marked  by  voiuitiug  in  adulta  thm 
dren  ;  and  eclampsia  is  still  less  frequent. 

But   although   in   adults   the   disease   generaUy   begins   gmduflllT 
insidiously,  yet  we  have  had  at  Guy's  Hospital  more  than  one  case  ia  wl 
the  sudden  occm*rence  of  convulsions   ha**   been  the  precumor  of  «  ft 
termination  within  a  day  or  two,  and  in  whioh  the  autopsy  has  shoini 
the  disease  was  tubercular  meningitis.     It  is  not  at  all  uncommon  for  deitii 
to  take  place  after  an  illness  of  twenty-four  or  forty-^ight  hour^  only* 
1868  a  man  aged  thirty-two,  a  patient  of  Dr  Wilks^  died  within  tiro 


*  1%  h  my  imprestion  that  luott  adult  pfttient«  uliom  1  havi*  Mf^t  ktu  bi#t 
fiiirly  well  nourished  nt  the  time  of  dentli.  I  have  no  r»?c*illwtioii  of  bfriuf  ••»' 
ob«er%'ed  a  very  marked  degree  of  %%'asting,  unless  when  it  was  obvtouaty  trfMubl*  ta  •««■• 
cooxifltiuf;  viieeral  diiesfie;  and  in  the  case  of  Harriet  8tiiuntAn.  ntrraiij  TfUtf^  **' 
(p.  799 )«  I  should  hare  been  reluctant  to  re^urd  the  extreme  euinciAtion  as  iitptaAmi  < 
tiie  presence  of  meniogeal  tubercles. — C.  H.  F. 
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of  having  been  about  his  business  as  a  draper ;  on  admission  he  was  so  rest- 
less that  he  had  to  be  held  down  in  bed,  but  he  quickly  became  comatose. 
In  another  case  there  was  violent  delirium  two  days  before  death. 

In  some  cases  of  tuberculous  meningitis  in  adults  the  first  symptom  is 
well-marked  local  paralysisy  which  is  seldom  seen  in  children.  In  1871  a 
woman  discharged  from  a  surgical  ward  with  advanced  phthisis,  returned 
the  same  day  to  seek  readmission  as  a  medical  patient.  No  symptoms 
of  cerebral  disease  had  been  observed,  but  now  there  was  paralysis  of  the 
left  facial  nerve,  which  must  have  developed  within  a  few  hours.  She  was 
admitted  into  the  Clinical  Ward,  and  was  intelligent  enough  to  be  able  to 
say  that  she  could  not  hear  the  ticking  of  a  watch  with  the  left  ear. 
But  she  soon  became  drowsy,  then  comatose,  and  at  the  end  of  six  days  she 
•died.  At  the  autopsy  no  special  affection  of  the  facial  nerve  could  be  found 
•either  in  the  petrous  bone  or  elsewhere ;  but  sometimes  suppuration  of  the  ; 
«heath  has  been  found. 

Lastly,  tuberculous  meningitis  in  adults  may  have  hemiplegia  for  its 
•earliest,  and  even  for  its  principal,  symptom.  Three  instances  of  this  were 
recorded  by  Dr  Fagge.  One  patient  was  a  man  aged  thirty-three,  who  was 
admitted  on  account  of  an  abdominal  tumour,  which  afterwards  proved  to 
be  a  tuberculous  omentum;  some  days  before  his  death  he  lost  power  in 
the  left  arm  and  leg.  In  the  other  two  patients  the  right  limbs  were 
affected,  and  the  paralysis  was  accompanied  by  well-marked  aphasia.  One 
-of  them  was  a  woman,  aged  twenty-six,  who  came  under  Dr  Wilks's  care  in 
1867 ;  until  the  real  nature  of  the  affection  was  revealed  at  the  autopsy 
there  was  not  the  slightest  suspicion  of  its  being  due  to  anything  but  disease 
•of  the  Sylvian  artery.  The  other,  also  a  woman,  aged  forty-one,  had  been 
attending  as  an  out-patient  for  phthisis,  when  she  was  seized  with  right 
hemiplegia  and  loss  of  speech  :  afterwards  she  became  semi-delirious,  and 
lier  paralysis  changed  sides.  In  none  of  these  three  cases  was  any  well- 
marked  change  found  in  Broca's  convolution  or  in  the  adjacent  parts  of  the 
brain.  But  in  a  boy  aged  nine,  in  whom  right  hemiplegia  and  aphasia  were 
combined  with  the  more  ordinary  symptoms  of  tubercular  meningitis,  there 
•was  reported  red  softening  of  the  left  third  frontal,  and  of  the  inner  ends 
■of  the  two  left  ascending  frontal  gyri.  Huguenin  relates  three  similar 
oases  in  which  paralysis  of  the  right  limbs  and  loss  of  speech  were  the 
chief  symptoms ;  in  two  of  them  many  tubercles  were  present  in  the  left 
■fllylvian  fissure,  but  none  in  the  opposite  one,  and  in  the  third  case  the  pia 
mater  in  the  left  fissure  was  more  thickened  than  anywhere  else. 

Diagnosis, — This  may  be  very  easy  or. very  difficult,  either  in  children 
«r  adults.  During  the  first  few  days  of  a  case  which  is  to  last  two  or  three 
weeks  one  is  often  unable  to  speak  positively,  but  there  is  seldom  much 
imcertainty  when  the  disease  is  once  fully  developed. 

All  writers  lay  stress  on  the  importance  of  distinguishing  meningitis 
Jkom  enteric  fever,  and  no  doubt  many  cases,  which  for  a  week  or  ten 
^bys  are  supposed  to  be  examples  of  that  disease,  afterwards  develop  such 
well-marked  cerebral  symptoms  that  the  diagnosis  is  forthwith  altered  to 
that  of  tuberculous  meningitis.  Thus  Rilliet  and  Barthez  describe  a  special 
iorm  as  having  a  debut  ti/phmde.  But  although  to  the  clinical  observer 
^He  meningitis  masks  the  other  symptoms,  yet  the  pathologist  almost 
irays  finds  it  to  be  only  a  part  of  general  miliary  tuberculosis,  to  which 
^...e  early  febrile  symptoms  were  due.  In  our  '  Reports '  at  Guy's  Hospital, 
Jkowever,  two  instances  are  recorded  in  which  the  first  diagnosis  was  that 
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of  fever,  and  in  which  the  tubercles  were  found  in  the  meningeti  and 
nowhere  else.  Sometimes  the  opposite  error  is  conmiitted,  enteric  ferer 
being  attended  with  strabismus  and  irregularity  of  pupils,  Tomiting,  and 
constipation,  as  well  as  with  headache,  delirium,  and  coma,  so  as  to  be 
taken  for  meningitis. 

The  late  Mr  Stocker,  the  last  resident  Apothecary  at  Guy's  HospiuL 
used  to  tell  the  present  writer,  when  a  student,  that  if,  when  you  pulled 
down  the  bedclothes  to  look  for  spots,  the  patient  lay  on  his  back  and  took 
no  heed,  you  were  sure  to  find  some — ^it  was  "  fever;"  but  if  he  swore  »t 
you,  pulled  up  the  sheet  again  and  turned  over  on  his  side,  it  was  ''  brain." 

The  writer  has  known  a  case  of  convulsions  in  a  child  due  to  the  onset 
of  scarlatina  which  simulated  tuberculous  meningitis  for  a  time.  The 
tciche  cir6brale  alTords  little  help  in  doubtful  cases.  The  diagnostic  value  of 
ophthalmoscopic  changes  in  the  optic  discs  is  considerable ;  but  a  nonnal 
state  is  no  proof  of  the  absence  of  meningitis.  The  presence  of  a  tubercle 
in  the  choroid  is  conclusive,  but  it  is  not  very  frequent.  The  writer  had 
a  well-marked  case  in  December,  1896,  but  the  other  symptoms  rendered 
it  needless  for  diagnosis. 

In  all  cases  of  suspected  tuberculous  meningitis  one  should  carefollr 
search  the  Itmgs  for  indications  of  acute  tuberculosis,  and  examine  the 
testes,  the  lymphatic  glands,  and  other  organs,  for  chronic  lesions  of  the 
same  nature.  In  a  patient  fifty  years  of  age,  who  was  brought  comatoee 
into  John  Ward  in  April,  1876,  the  writer  found  evidence  of  phthisis,  and 
this  led  to  a  correct  diagnosis. 

A  condition  that  formerly  was  often  mistaken  for  tuberculous  meningitii 
is  one,  not  infrequent  among  young  children,  which  has  been  rendered 
classical  by  the  descriptions  given  of  it  by  Marshall  Hall  (1825),  Aber- 
crombie  (1828),  and  Gooch  (1829).  The  first  of  these  writers  called  it 
'*  the  hydrocephaloid  disease ; "  Watson  gave  it  the  name  of  "  spurioui 
hydrocephalus ; "  and  Gooch  stated  that  he  had  "  invariably  found  it 
attributed  to  and  treated  as  congestion  or  inflammation  of  the  brain.** 
A  case  related  by  Marshall  Hall  is  that  of  a  girl  under  three  yean 
old,  to  whom  sixteen  leeches  had  been  applied  for  an  attack  of  influenza: 
and  he  states  that  all  his  patients  were  in  a  state  of  exhaustion  before  tber 
were  attacked  by  the  cerebral  symptoms  ;  many  of  them  had  bad  protracted 
diarrhoea  after  weaning. 

The  child's  aspect  is  characteristic ;  it  lies  on  its  nurse's  lap,  unwillinc 
to  raise  its  head,  drowsy,  or  even  comatose,  with  sunken,  half-closed  eyes. 
dilated  insensible  pupils,  irregular  and  sighing  respiration.  The  face  is 
pale,  and  the  skin  cold.  Depression  of  the  fontanelle  is  an  important 
symptom  of  exhaustion  in  children,  although  it  seems  formerly  to  have 
escaped  notice.  The  proper  treatment  is  to  give  ammonia  and  bnuddT,  but, 
above  all,  to  see  that  suitable  food  is  supplied.  To  prescribe  leecbea  and 
calomel  would  probably  be  fatal.  At  the  present  day  we  are  not  Ukely  to 
fall  into  the  error  of  diagnosis  which  was  frequent  seventy  years  ago. 

The  writer,  nevertheless,  once  did  so,  in  a  case  which  famished  a  good  ezrapk  of 
this  form  of  disease.  A  little  girl  about  three  years  old  was,  he  supposed,  fBAeea% 
from  tabercalous  meningitis.  There  were  wasting  strabismos,  a  cry  wUeh  wai  ealkd 
hydrocephalic,  and  a  tache  which  was  called  cerebral.  There  were  also  vomitiBf  and  iagia* 
vescent  coma.  Diarrhoea  was  present,  but  was  attributed  to  tabefeoloos  diseasi  of  the 
bowels.  The  fontanelle  was  already  closed,  and  though  the  tempermture  was  sateflnnK 
this  is  no  uncommon  symptom  in  the  latter  stages  of  meningitis.  Afler  daaih,  howtrrr, 
the  brain  and  its  membrauea  wet«  io>iTk^  V»\m  ^tl^c^V^  tt«a\  there  was  no  tobereie  iitBI 
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orgnt^iiitil  the  cause  appenrcil  pluinly  (after  the  event)  to  be  one  of  chronic  gastro^eateritid 
in  an  ill^noumhed  but  not  otherwiHe  diseased  chikL  Happily  neither  calomel  nor  leeches 
had  been  prescribed^  on  accoant  of  the  feeble  condition  of  the  patient  and  the  presence  of 
dlarrhcea. 

At  Guy's  Hospital  we  have  had  cases,  supposed  to  be  nuznia,  delirium 
tremens,  or  epilepsp^  which  have  turned  out  to  be  tuberculous  menin* 
gitis.  Again,  a  painter  came  saving  that  he  had  '*  lead  colic,''  and 
that  his  bowels  had  not  been  open  for  a  fortnight.  In  the  evening  after 
his  admission  he  hod  convulsions  and  became  insensible,  and  on  the  next 
day  he  died.  There  was  caseous  disease  of  two  of  the  lower  dorsal  vertebne, 
with  a  large  abscess  in  front  of  the  spine ;  and  the  membranes  of  the  brain 
and  cord  showed  the  characteristic  appearance  of  tuberculous  meningitis. 
The  same  disease  was  found  after  death  in  two  cases  of  boys  adiuitted 
into  the  surgical  wards  for  symptoms  supposed  to  be  due  to  vesical  calculi : 
no  cause  could  be  discovered  for  the  irritability  of  the  bladder  from  which 
they  had  been  suffering  before  signs  of  cerebral  mischief  appeared.  A  very 
similar  case  occurred  in  a  woman  who  was  taken  into  a  medical  ward  for , 
vesical  symptoms :  but  here,  beside  tuberculosis  of  the  pia  mater  there  was 
a  ttimour  in  the  spinal  cord. 

The  diagnosis  between  tuberculous  meningitis  and  other  organic  affec- 
tions of  the  brain,  particularly  abscess  and  tumour,  is  oft^n  difficult,  and 
sometimes  impofisible  (of.  supra,  p.  794).  Probably  not  a  few  cases  in 
England  have  been  recorded  as  examples  of  sporadic  eerebro-spinal  fever^ 
which  have  really  been  tuberculous  :  and  it  is  of  practical  importance  to 
remember  that  syphilis  mar  be  the  cause  of  the  most  varied  cerebral 
symptoms. 

In  adults,  however,  the  most  serious  error  of  all  is  to  mistake  tuber- 
culous meningitis  for  hysUrm,  Many  such  mistakes  have  occurred,  and 
sometimes  with  lamentable  results.  A  woman,  aged  twenty-five,  had  long 
been  ''  odd  in  her  mind  and  scarcely  to  be  trusted  ; "  she  was  attendii^  as 
an  out-patient,  with  hysterical  symptoms,  when  she  sought  adiiiission  to 
the  hospital,  and  died  three  days  later.  There  wei-e  several  yellow 
tubercles  in  the  brain,  as  well  as  the  usual  appearances  of  tuberculous 
meningitis. 

PrognotU. — Tuberculous  meningitis  is  one  of  the  most  fatal  of  all  dis- 
eases. Rilliet  recorded  a  single  instance  of  recovery,  in  which  the  child 
died  five  and  a  half  years  afterwards  of  a  second  attack,  and  at  the  autopsy 
the  remains  of  the  former  disease  at  the  base  of  the  brain  were  clearly 
recognised.  One  similar  case  is  mentioned  by  Trousseau,  and  the  late  I)r 
Carrington  recorded  a  third  and  a  most  conclusive  case.  But  such  instances 
are  extremely  rare. 

It  is,  however,  by  no  means  very  rare  for  recovery  to  take  place  in  cases 
in  which  tubercular  meningitis  had  been  diagnosed  more  or  less  positively, 
and  for  the  nature  of  the  disease  to  remain  uncertain,  as  it  must  necessarily 
remain  in  such  cases,  unless  an  accident  shoidd  lead  to  an  autopsy  being 
made  at  a  future  time. 


How  closely  a  case  which  terminates  in  recovery  may  resemble  tubercular  rocningltis  is 
^Ulttstrated  by  a  clinicai  history  which  we  owe  to  the  late  Dr  West.  A  child  aged  three 
jeani  and  a  half,  a  member  of  a  phthisical  familj,  was  attacked  by  a  disease  which  ran  the 
ordinary  coarse  of  acute  hydrocephalus,  unchecked  by  the  custotnary  treatment.  Convulsions 
took  place,  coma  succeeded  them,  deglutition  was  very  difficult,  the  pupils  were  dilated  and 
nlmoat  motionless,  the  pulse  was  very  feeble  and  very  frequent,  and  everything  portended 
m  tpeedy  death.  A  younger  brother  had  died  a  year  before  of  the  same  disease.  Food  was 
•till  given,  as  the  power  of  swaltowing  was  not  entirely  lost,  and  ammODia  and  ether  were 
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ridinmiitered,  and  nfier  u  time  quinine.  For  days  ttie  child  reimiiied  aneoiMeaaiis,  bat  at 
length  she  began  to  raise  her  handi  to  steady  the  cup  that  wai  put  U>  lier  Itpi.  K«t  ikr 
recovered  lier  tight ;  after  some  weeks  abebecmme  able  to  speak ;  and  af t«r  ma&j  months  ib 
began  to  walk  with  a  totteriug  step.  Three  yearR  aftorwords,  althoii|;h  her  intellert  w* 
not  defective,  sbe  still  bad  a  vacant  smile,  and  bad  never  regainiNl  fleab,  nor  recovered  the 
look  of  health;  her  gait  also  remained  unsteady. 

Whatever  the  real  nature  of  thift  case  may^  h&ve  been,  one  (»niiol  fct 

[  wrong  in  learning  from  it  not  to  make  an  abnolutely  fatAl  pto^goomM  h 

what  appears  to  be  a  case  of  tubercular  meningitii*.     However  confidenl  it 

may  be  in  our  diaj^iosis,  and  however  threatening  may  be  the  cjmiptoilll^ 

our  opinion  should  be  g^iven  with  some  ret^erve. 

The  writer  has  had  two  fiuch  cases  under  his  own  care  in  which  death, 
niter  an  interval  of  many  months  since  recovery,  has  shown  liy  odliesaoaf 
of  the  membnmea  at  the  haue  of  the  brain  that  there  had  been  ImaI 
meningitis.  In  one  of  these  cases  death  occurred  more  than  a  year  tftif 
recoveiy  from  an  illness  with  all  the  symptoms  of  basal  meningiti*,  ud 
a  tumour  which  had  been  recognised  as  the  csauaa  of  Uie  second  attack  Mi 
found  to  be  tuberculous. 

The  fact,  now  well  established,  that  not  only  lupus  and  ttibcrcuk« 
disease  of  lymph-glands,  joints,  and  bone  is  cured  every  day,  hut  ibo 
jththiais  and  tuberculous  peritonitis,  should  surely  forbid  an  ahtM>luie  i3>- 
credulity  of  the  clinical  cases  of  which  the  diagnoses  are  not  veritifd  by 
subsequent  a<.'cidcnt.  Nevertheless  it  is  perfectly  true  that  ibcf.c  cmN 
are  rare  exceptions  ;  enough  to  justify  treatment,  but  Bcarcely  to  alter  tit 
almost  hopeless  prognosis  of  an  individual  cnae« 

The  treatment  of  tuberculous  meningitis  will  be  diecussed  wbati  ihi 
other  forme  of  inflammation  of  the  pia  mater  hare  been  described. 

Acute  Septic  Mexinoitis. — That  some  cases  of  idiopathic  meniiunti»  ii 
children  are  not  due  to  tubercle  has  now  been  well  ascertained.  T\k  liK 
group  to  be  distinguished  was  that  of  eaaea  of  seoondazy  pysemia  ihi«  to 
infection  with  pyogenic  microbes — ^usually  strepto-  or  staphylococci. 

Anatomy,— On  tm-ning  back  the  dura  mater,  the  cerebral  ccmToJo- 
tions  are  completely  hidden  by  a  green  purulent  exudation.  This  l*^ 
as  if  it  were  spread  out  over  the  hemisphere  in  the  subdural  space ;  l'«i  bf 
scraping  the  sm-face  one  generally  discovers  that  little,  if  juiv,  fd  rt 
is  really  free.  Mo^^on  says  that  even  when  some  of  the  exudanoa  1^ 
appeared  to  come  off  upon  the  edge  of  the  scalpel,  he  often  fomid 
epithelium  and  detritus  on  examining  it  with  the  microscope.  Ko 
in  some  cases  there  is  a  considerable  quantity  of  subdural  pus,  but  tbilj 
only  when  the  diseaae  started  from  the  skull ;  and  even  when  tn^mn^ 
is  set  up  by  coiiqiound  fracture  of  the  skull,  eaiues  of  the  pt?tji>ti» 
or  necrosis  of  the  calvaria,  there  is  only  oecaaionaUy  exudatioD  t«  *^ 
**  arachnoid  cavity."  In  the  great  majority  of  these  cases  no  subdural  \ 
is  found  ;  and  whenever  it  is  widely  diffused  over  the  hemttpherea  ft^ 
also  abundant  in  the  meshes  of  the  pia  mater. 

The  pia  may  be  swollen  to  many  times  its  normal  thickness^  opfjei: 
either  soft,  gi-een  and  gelatinous,  or  firm,  yellow  and  felt-like,  accardiaip  1 
the  consistence  of  the  exudation.  From  such  a  condition  th«e  loaf  '" 
every  gradation,  down  to  a  point  at  which  only  slight  traces  of  poi  can  W 
discovered  along  the  pnncipal  -vessels,  at  the  base,  in  the  Sjlfiift  tt«iB>et 
or  the  cerebellum. 

In   some   of  the   more   severe  cases  the   conToluttons  themidll 
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softened,  so  that  when  the  pia  mater  ie  stripped  off  it  carries  with  it  poilionfi 
of  the  cerebral  tissue,  leii%*ing  a  ragged  surface  behind.  Leucocytes  may 
be  found  throughout  all  the  layers  of  the  cortex.  The  vessels  often  contain 
but  little  blood,  in  eoDsequence  of  the  increased  pressure  which  precedes 
death.  The  yentncles  may  be  either  empty  or  contnin  a  turbid  liquid, 
or  sero-pus. 

Some  of  the  sinuses  in  the  dura  mater  are  oecasioually  fi:»und  plugged 
with  ante-mortem  clots,  even  when  the  meningitis  is  not  seuoodarr  to 
disease  of  the  skuU.  In  a  little  girl  aged  three,  for  example,  who  died  in 
iiuy's  Hospital,  and  in  whom  both  hemisphei-es  were  covered  with  a  thick 
layer  of  yellow  lymph,  each  lateml  sinus  was  filled  with  a  greenish  softening 
clot. 

How  often  acute  meningitis  of  the  brain  spreads  to  the  membranes  of 
the  cord  it  is  impossible  to  say,  for  in  most  recorded  cases  the  vertebral 
canal  has  not  been  opened  ;  but  we  have  had  at  Guy's  Hospital  many  cases 
in  w^hich  inflammatory  products  have  been  found  beneath  the  spinal  arach- 
noid. In  none  of  them  was  there  any  i*eason  to  believe  that  the  disease 
was  of  epidemic  origin ;  in  several  it  was  directly  caused  by  fractm*e  of 
the  skull  or  severe  injuiy  to  the  brain,  or  arose  by  extension  of  mischief 
from  the  cranial  bones. 

Etiology, — The  causes  of  *icute  suppurative  meningitis  are  various. 
Most  fre(]uent  among  them  fire  injuries  to  the  head.  These  generally  come 
tinder  the  notice  of  the  surgeon,  but  the  physician  must  remember  that 
the  disease  sometimes  follows  a  blow  or  fall  which  may  not  have  produced 
any  external  bruise,  and  aljout  which  the  patient  may  say  nothing. 

Some  ,years  ago  a  man  was  admitted  into  Gaj's  Hoapititl  for  a  fractured  thigh,  causeil 
by  hta  having  f Alien  into  n  cellar  while  drunk.  He  died  at  tlie  end  of  iive  weeks^  having;: 
been  delirious  all  the  time.  He  was  believed  to  have  delirium  tremens  i  nothing  was  known 
of  any  injury  to  the  head;  he  had  been  able  to  get  out  of  bed  and  stand  upright.  At  the 
autopsy  it  was  found  that  there  wati  general  a^iute  meningitis  Hffectlng  the  hase  as  well  »» 
the  surface;  a  small  part  of  one  parietal  hone,  o\*er  an  area  an  inch  in  diuineter»  was  of  u 

enish  colour,  and  its  diploe  was  reddened.     Both  the  periosteum  and  the  dura  mater 

mcd   healthy,  but  it  was  thought  probable    that  the  bone  had  been  injured    by   the 

Adent. 

Another  common  cauae  of  meningitis  is  the  extension  of  inflammation 
from  chronic  disease  of  the  skull.  Syphilitic  caries  or  necrosis  of  the 
catvaria  sometime*  kills  in  that  way^  and  very  rapidly. 

^lany  cases  of  septic  meningitis  are  due  to  affectioiu  of  the  ear,  althougli 
Dt  Pitt  has  found  that  meningitis  without  abscess  or  thrombosis  of  a 
«inas  is  the  least  frequent  of  the  results  of  disease  of  the  ear  (1890),  A 
history  of  ti  blow  often  precedes  the  attack,  but  the  inflammation  i-eally 
starts  I'mni  a  diseased  temporal  bone, 

A   woman  aged  twenty -seven   died  from  meningitisj  and   no   cause  could   be  found 
^1  the  late  Mr  Hinton  found  pus  in  the  labyrinth  on  one  side.     To  this  accordingly  the 
■8  wai  attributed;  but  it  must  be  rememhered  that  in  epidemic  cerebro-spinai  fever 
amotion  often  ipreadi  to  the  ears  from  the  membranes,  and  there  fieems  to  be  no  reason 
why  the  i*me  thing  should  not  occur  in  the  simple  form  of  the  disease. — C.  H.  F. 

In  a  caae  of  the  writer's  (*  Path.  Trans./  vol.  xxiU,  p.  228)  a  youth  of  eighteen  was 
struck  on  the  left  ear  in  a  flght  with  another  lad.  He  was  giddy  and  vomited  at  the  Itrae  ; 
a  little  blood  ran  from  the  ear,  but  he  showed  no  further  symptoms  until  the  following  day, 
when  headache  came  on,  and  hy  evening  he  was  delirious.  When  brought  to  the  hospital 
next  morning  (two  days  after  the  injury)  he  was  unconscious,  with  moderate  pyrexia 
(lOF  F.)»  pulse  68,  paresis  of  right  arm,  and  conjugiite  deviation  of  eyes  to  the  left!  We 
found  the  left  tympanic  membrane  dcstroyedt  although  there  was  no  otorrho^a  present,  and 
the  meatus  was  blocked  with  granulations.  The  fundus  of  both  eyes  was  normal.  Two 
daiya  later  there  whs  marked  left  f<acial  palsy,  the  temperature  had  risen  to  102*8"^,  and  he 
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was  «iill  unconscious.    Two  dayft  Ut«r  the  tetnperaturc  was  103^,  ntid  be  di<nl  tii«  fd 
djij,  just  a  week  after  the  accident.     I  thought  it  probably  mentiigitis.  not  mbi 
operation  wa«  ijerformed;   iudeed,  tlie  ill  nourUbmeot  of  the  lad,  and    the 
congiderable  bronchitis,  made  me  incline  to  regard  the  ca»e  as  more  likely  tnberevloaa I 
traumatic.    After  death,  how  ever^  we  foand  purulent  meningitis,  with  a  tratwvne  6a4 
of  the  iikull  from  the  lambdoidal  suture  of  the  occipital  to  the  formmsQ  iimikmfiub  «i| 
sphenoid  bone,  running  through  the  necrosed  petrosal.     There  was  no  tubercle  in  i 
the  or^ns.    There  was  no  luppunttion  of  the  lateral  sinuses,  though  tbey  wtrc  1 
by  the  Vine  of  fissure.     The  epicritis  was  chronici  quiescent  caries  of  the  permsal  froM 
suppurative  tympanitis,  disturbance  by  n  severe  blow  which  caused  iuamediate  < 
and  subsequent  septic    meningitis. 

Numerous  other  local  affections  mav  occaBionallj  give  rise  to 
meningitis.     Local  pymmia  from  carbimcle  of  the  face  may  cauae  iu  liJ 
a  case  which  the  writer  saw  many  years  ago  in  a  girl  about  seventeeiL 
two  cases  an  epithelioma,  commencing  in  the  lip,  extended  with  ulceration 
along  the  pterygoid  i*egion  until  it  passed  through  the  foramen  orale  mto 
the  interior  of  the  skull.     In  another,   a  little  girl  had  necrosis  of  tht 
up)jer  jaw  after  measles,  and  the  cavenious  sinus  was  full  of  a  «'  ia 

fluid.     Or  the  disease  may  be  set  up  by  suppuration  of  the  eyt 
ling  in  all  probability   along  the  sheath  of  the  optic   nerve.      Trui>«*^u 
relates  a  case  in  which  its  starting-point  was  a  chronic  affection  o!  tU 
first   two   eenrieal  vertebne.     Suppurative   meningitis  occastonallr  woocm- 
panies  phlegmonous  erysipdas  of  the  scalp. 

In  many  of  tlie^e  cases  there  is  phlegmon  of  the  face,  and  the  micro- 
cocci have  spread  inwards*  either  by  the  veins  or  along  the  sheatbi  <H 
the  nerves  of  the  orbit.  More  often  the  mt-ningitis  api^^ued  to  be  pin 
of  general  pt/ctmia  ;  once  pericaiNlitis  also  was  present ;  once  the  mcmu^tu 
was  the  only  evidence  of  blood-poisoning,  but  such  seemed  to  he  tb?  mfl»^ 
probable  explanation  of  its  occurrence,  a«  it  came  on  six  dnys  ofl^r  at 
operation  for  imperforate  anus  in  a  child :  once  it  was  Associated  with  wi 
abscess  in  the  lung,  and  with  supi^uration  in  the  medittstinal  cannectiVr 
tissue  and  in  the  substance  of  one  leg,  there  being,  however,  no  obrio\i» 
primary  lesion, 

EndocarditU. — In  1871  a  man,  already  in  the  hospital  for  di*^ 
the  aortic  valves*  died  after  two  days'  illness  of  cerebro-npinjil  *    * 
avnd  the  spleen  contained  infarcts.     In  1874   a  woman,   aged 
who  had  been  admitted  for  chronic  jaundice  caused  by  biliary 
from  septic  meningitis  consequent  upon  ulcerative  endocarditis  i: 
valves,  wkich  was  discovered  at  the  autopsy.     Since  then  many  su» : 
have  been  observed. 

There  remain  a  few  cases  in  which  meningitis  can  be  traced  to  i 
the  causes  mentioned,  and  must  be  called  idiopathir,     Dr  Fagge  fo 
the  postmortem   records  at  Guy's  Hospital  nine  cases  of  this  ki!  i 
three  of  them  pus  or  lymph  covered  the  whole  surface  of  the  f 
hemispheres  and  base  ;  in  three  the  amount  at  the  base  was  mu' 
upon  the  convexity  ;  and  in  one  the  base  was  free.     Once  the  under  st '^ 
of  the  brain  and  the  Bubaracknoid  space  of  the  spinal  cord  were  bflib'  - 
pUB,  while  there  was  but  little  on  the  hemispheres.     In  the  two  remf^ 
cases  the  inflammation  was  confined  to  the  base,  as  in  tubei 
tis.     In  every  instance  the  cause  of  the  disease  remained  -^ 

Count. — Acute  suppurative  meningitis  commonly  begin*  ivtiilik^' 
has  no  prodroma.     The  patient,  if  an  adult,  may  be  seized  with  aiip- 
childi^en  this  is  less  common.     Headache  is  generally  present  from  tlirtti*- 
it  may  either  be  inferred  to  the  forehead,  or  affect  all  part      i'^  ■     V^^ 
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may  be  exacerbations  from  time  to  time,  in  which  piercing  cries  are  uttered  : 
the  agony  appears  to  be  altogether  intolerable.  Giddiness  is  frequently  an 
early  symptom;  the  ground  seems  to  give  way  beneath  the  feet,  and  the 
legs  feel  so  weak  that  to  stand  upright  is  impossible.  Vomiting,  perhaps, 
occurs  once  or  oftener.  There  is  an  extreme  irritability  to  light  and 
sound.  The  eyes  are  brilliant  and  injected,  the  face  is  flushed,  the  head 
is  hot,  the  carotids  are  felt  to  throb  violently.  The  temperature  rises, 
and  may  reach  104°  by  the  third  day.  The  pulse  is  quickened  as  a  rule, 
but  this  is  not  always  the  case ;  and  as  the  disease  goes  on  it  often  becomes 
slow.  Epileptiform  convulsions  are  not  imcommon,  and  sometimes  mark 
the  commencement  of  disease.  The  back  of  the  neck  is  often  rigid, 
80  that  the  patient  seems  to  bore  his  head  into  the  pillow.  Sometimes  his 
limbs  are  stiff.  'He  generally  lies  coiled  up  in  bed,  anxiously  avoiding 
notice,  and  most  unwilling  to  be  disturbed.  His  mind  may  for  a  time  be 
perfectly  clear,  but  afterwards  he  becomes  delirious,  and  contrary  to  what 
Jenner  observed  in  fever,  the  headache  does  not  go  as  the  delirium  appears. 
In  some  cases  there  is  violent  maniacal  excitement  from  the  very  first. 
Sleep  is  altogether  wanting,  or  very  broken  and  disturbed.  The  pupils  are, 
as  a  rule,  contracted ;  the  ophthalmoscope  may  show  optic  neuritis,  but  this 
is  less  common  than  in  cases  of  cerebral  abscess. 

The  second  stage  of  the  disease  is  characterised  by  stupor,  which  more 
or  less  quickly  passes  into  coma.  The  pupils  are  sluggish,  or  even  dilated 
and  insensible;  they  are  often  unequal  in  size.  There  may  be  loss  of 
power  in  the  limbs  of  one  side  with  or  without  a  similar  affection  of  the 
corresponding  half  of  the  face.  Sometimes  the  patient  squints;  but  even 
when  the  base  is  involved  one  can  seldom  make  out  a  definite  paralysis  of 
any  of  the  cranial  nerve©;  they  of  course  remain  unaffected  when  the 
inflammation  is  linilted  to  the  convexity  of  the  brain.  Epileptiform  con- 
vulsions may  return  again  and  again  imtil  one  of  them  proves  fatal,  or 
again,  there  may  be  attacks  of  spasm  confined  to  certain  muscles  or  to  one 
limb.  The  temperature  generally  remains  high,  ranging  from  102°  upwards, 
but  the  face  is  now  pale,  and  the  extremities  may  be  cold  to  the  touch 
and  bathed  in  a  profuse  sweat.  Towards  the  last  the  evacuations  are 
passed  involimtarily. 

The  duration  of  septic  meningitis  is  decidedly  shorter  than  that  of  the  i 
tuberculous  disease.     Those  cases  in  which  the  whole  surface  of  the  brain,  i 
including  the  convexity,  is  inflamed,  scarcely  ever  last  more  than  a  week, 
and  generally  terminate  within  three  or  four  days. 

Diagnosis. — Septic  inflammation  of  the  meninges  may  be  as  difficult  to 
recognise  as  we  have  seen  tubercular  meningitis  to  be.  There  may  be  little 
or  no  pain  in  the  head,  and  thus  the  disease  may  be  overlooked.  When  it  is 
impossible  to  discover  any  of  the  recognised  causes  of  meningitis,  and  when 
the  symptoms  are  obscure,  one  may  be  unable  to  distinguish  it  from 
alcoholism,  mania,  or  epilepsy.  On  the  other  hand,  if  a  source  of  septic 
infection  is  discovered,  we  may  diagnose  cerebral  thrombosis  or  abscess 
rather  than  meningitis. 

In  1877  I  made  an  antopsy  in  the  case  of  a  patient  of  Dr  Frederick  Taylor's,  who  had 
died  with  what  appeared  to  be  clear  symptoms  of  meningitis  secondary  to  disease  of  the 
mr,  including  convergent  strabismus,  a  swollen  oedematous  condition  of  both  optic  discs, 
delirium,  and  coma.  The  only  sign  of  any  disease  of  the  encephalon  was  a  blackened  state 
of  the  arachnoid  over  a  small  part  of  one  lobe  of  the  cerebellum,  but  there  was  a  putrid 
thrombosis  of  the  lateral  sinus  and  jugular  vein,  and  this  had  set  up  numerous  pyemic 
Abfcesses  in  the  lungs. 
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111  the  '  Med.  Time«  and  Gazette  *  for  1877  will  he  foand  a  preciaely  «iimlAr  c 
Dr  Wilson  Fox«  in  which  the  patient  hud  all  h«r  limbi  flexed,  and  snffercMl  froai  bctrf- 
Acbe,  photophobitt,  and  hyp<*nvBthesia  of  the  furfac«»  bat  iu  which  the  brain  and  ill 
membrane«  were  perfectly  liealthy.  It  would  therefore  appear  that  pyemia  dcpendot 
upon  thrombosis  of  a  lat«r»1  sinus  is  capable  of  timuhitin^  meniiigiti*.^ — C.  H.  F. 

Prognosis, — Vfe  have  jseen  that  tuberculous  meningitis,  with  a  ttw 
well-establiBked  exLeptiotis,  is  a  fatal  disease.  So  is  septic  meimigitift  oi 
whatever  origin ;  but  even  this  eonditton  allows  of  the  possibilitj  of  bi>|«e. 

Two  ca^eB  were  recorded  by  the  late  Dr  Andrew  in  the  *  Med.  Times  and  Gucttf '!« 
1875.  One  was  thiit  of  »  yontfa^  aged  sUteeUj  who  bad  had  a  discharge  froni  iht  eir*  tf4 
who  became  drowsy  and  lieuvy,  with  Iroutal  beudacbe»  g^iddiut?«8,  »clnuisa,  and  bliinia| 
and  ccdcma  of  thi'  optic  discs.  Tbe  other  occurreil  in  a  g^irU  &gcd  niue»  who  Iwd  who^ti 
ear  disease,  iiud  who  waa  Httackeil  with  pain  lu  the  head,  voiniting,  and  dcliiiiun*  so tfcH 
she  screamed  and  started  in  her  sleep.  Meitiugitls  wim  diagno«ed,  hat  each  fati^t 
recovered  after  an  illness  of  some  weeks'  dtiration,  in  the  course  of  which  tlien  nt 
distinct  evidence  of  pyaemiti,  one  of  them  having  pneamonia*  the  other  having  atii 
in  the  lliigli. 


At  the  present  day,  when  operative  treatment  is  bolder  and  more  i 
fill,  we  have  often  good  reason  to  believe  that  meningitis  has  olrradv  b^?mi 
from  disease  of  the  ear  in  cases  which  recover  after  operation. 

Basal  MB>TX0rris  without  Tubbbcles.* — When  the  symptoms  and  tnmru 
of  an  illness  have  been  like  those  of  tubercular  menin^tis,  the  ^ 

at  the  base  of  the  brain  luid  in  the  Sylvian  fissures  are  soniet  A 

after  death  with  well-marked  signs  of  inflammation,  but  with  no  entkut 
tuberclefi.  Dr  Faj^ge  records  six  or  seven  cases  of  this  kind  in  Gu/b  Hca- 
pital.  In  all  of  them,  with  one  exception,  the  lujigs  (and  often  other  Ti«frri 
as  well)  contained  miliary  tubercles ;  wliile  in  the  one  except iomil  caw  titf 
bronchial  glands  were  caseous.  Here  the  pulmonary  lesion  was  conclucw 
as  to  the  real  nature  of  the  disease. 

There   is,    however,    a   form   of   acute    basal    meningitis    in   which 
tubercles  are  to  be  found  in  nny  part  of  the  body.     Huguenin  reUtcf 
case  of  a  female  child,  aged  eleven  months,  who  died  on  the  fourth  d 
attack  of  measles,  attended  with  convulsions  and  other  cerebral  mapii 
Flattening  of  the  convolutions*  injection  of  the  choroid  plexufiejn*  chsieDitfli 
of  the  ventncles,  and  softening  of  the  central  parts  were  the  only  ohrio^ji 
morbid  appearances ;   leucocytes  were  abundantly  present  in  the  pii 

A  similar  case  occtirred  at  Guy's  Hospital  in  1359,  in  the  pr.i 
the  late  Dr  G.  H.  Barlow.     A  boy,  aged  nine  and  a  half  years,  di' 
an  illness  of  twelve  days'  duration,  which   began  with   inten*^*'  T-* 
and  ran  its  course  with  convuhions,  grinding  of  the  teeth,  stm^- m  -3-  -^y" 
coma.     That  the  disease  was  tuberculous  meningitis  was  doubts 
who   saw  the  child,   and   when   the   skull   was   opened   the   In 
flattened,  as  if  by  effusion ;  but,  except  that  it«  tissue  was  soft  m 
there  was  a  dight  increase  of  fluid  in  the  ventricles,  no  morbid  o*"-^-- 
were  discovered.     There  were  no  tubercles  in  other  organs. 

Several  similar  cases  have  since  been  recorded  at  Gir        ■ 
elsewhere.     Clinically,  they  are  distinguishable  from  tubei^ 
of  the  base  by  characters  which  we  owe  to  the  observations  of  l*r 
Thomas  Barlow,   Dr  Lees,   Dr  Carr,   and   Dr   Still.     They  «n*  laiijij 
set  forth  in  a  monograph  on  the  subject^  based  on  nearly  a  btsndi 
in  the  seventh  volume  of  Allbutt's  *  System  of  Medicine '  (pp,  1^1 

^  %»oajirnuv.— Simple  basal  meninf^itis  of  infants— PoateHur  baiie 
otningiiis  infantum  (Uugneniu). 


BASAL  MENINGITIS  813 

Anatomically,  these  cases  do  not  differ  from  those  of  tuberculous 
neningitis  except  in  two  points,  the  cardinal  one  of  absence  of  tubercles, 
Old  the  secondary  point  of  the  meningitis  beginning  in  the  posterior  fossa 
)f  the  skull,  most  often  between  the  cerebellum  and  the  bulb.  Like  the 
Diore  common  and  better-known  disease,  this  form  of  meningitis  seldom 
ipreads  to  the  vault  of  the  hemispheres,  but  almost  always  to  the  ventricles, 
ind  very  frequently  to  the  membranes  of  the  cord ;  like  it,  also,  the  exuda- 
ion  is  serous,  fibrinous,  and  purulent  in  varying  proportions. 

Non-tuberculous  basal  meningitis  attacks  younger  children — about  half 
loder  six  months  old,  and  only  seldom  after  completion  of  the  first  year : 
'hilc  only  rarely  have  cases  been  observed  in  children  between  two  and  six 
ears  old.  It  is  not  more  conmion  in  boys  than  girls.  Convulsions  are  not 
ery  conimon,  but  tonic  spasms  are  almost  always  present,  particularly 
wly  retraction  of  the  head,  which  sometimes  extends  to  well-marked  con- 
nuous  opisthotonos  with  stiffness  of  the  limbs.  Vomiting  is  as  common  as 
1  other  acute  cerebral  diseases.  Strabismus  is  often  seen,  and  nystagmus 
I  not  infrequent.  Champing  movements  of  the  lips  and  tongue  are  seen, 
s  in  the  tuberculous  disease.  There  is  often  amaurosis,  temporary  or 
«rmanent,  but  optic  neuritis  appears  to  be  remarkably  rare. 

The  course  of  the  disease  is  decidedly  longer  than  that  of  tuberculous, 
sd  still  more  than  that  of  septic  meningitis ;  and  the  prognosis  is  much 
i«tter  than  in  either.  In  cases  which  recover,  there  is  not  infrequently, 
lowever,  permanent  hydrocephalus,  owing  to  adhesions  of  the  inflamed 
Dembrane  occluding  the  exit  of  blood  from  the  choroid  plexuses.  Hence  the 
liBease  is  sometimes  described  as  ''  occlusive  meningitis,"  and  the  result  as 
"  acquired,''  in  distinction  from  congenital   hydrocephalus. 

Some  cases  appear  as  sequels  of  measles  or  whooping-cough,  others  as 
complications  of  bronchitis  or  broncho-pneumonia.  In  the  exudation  the 
Diplococcus  of  Frankel  (Pneumococcus  or  Micrococcus  lanceoUUus)  has  been 
bund,  as  well  as  Streptococcus  pyogenes  and  Staphylococcus  pyogenes  aureus, 
Chese  cases,  however,  we  may  surmise  would  belong  to  the  "  pneumonic  " 
ind  to  the  **  septic  "  form  of  meningitis  respectively.  What  is  of  much 
1«ater  interest  is  that  the  microbe  which  we  shall  presently  see  to  be 
haracteristic  of  epidemic  cerebro-spinal  meningitis — the  Diplococcus  intra- 
iUularis  of  Weichselbaum — has  been  observed  in  the  sporadic  cases  just 
escribed.  Dr  Still  foimd  it  in  almost  every  example ;  and,  while  noting 
srtain  differences  between  the  microbe  of  the  sjjoradic  and  the  epidemic 
ises,  believes  that  these  differences  point  to  a  modification  of  characters 
ktlier  than  to  a  distinction  of  kind.^ 

VoltolinVs  disease, — In  1867  Voltolini,  and  afterwards  Brunner,  of 
ikrich,  described  cases  in  which  a  child  falls  ill  with  fever  and  vomiting; 
L8  head  is  hot,  he  becomes  delirious,  tossing  about  in  bed  and  screaming 
lolently;  within  the  first  twenty-four  hours  he  loses  consciousness,  and 
Fter  two  to  four  days  passes  into  a  stat«  of  coma.  At  the  end  of  another 
eriod  of  two  to  four  days,  however,  consciousness  returns ;  but  when  the 
kiild  first  tries  to  walk  he  is  found  to  stagger.  He  quickly  becomes  deaf, 
nd,  as  a  consequence,  remains  dmnb  for  the  rest  of  his  life.  Voltolini's 
Ikeory  is  that  the  disease  in  such  cases  is  an  acute  inflammation  of  the 

*  The  chief  difference  seems  to  be  the  much  gpreater  vitality  of  the  diplococcus  in  sporadic 
onptred mth  epidemic  cases.  The  distinction  between  it  and  the  so-called  pneumccoccns  {D. 
»)  is  its  not  staining  by  Gram's  method ;  but  they  agree  in  living  for  only  a  few  days. 
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labyriuth ;  the  cerebral  symptoms,  tis  in  Meuiere's  diaeose,  being  cauMd  hj 
affection  of  the  portio  mollis.  Direct  evidence  from  dissection  after  dfiitii 
seems  to  be  wanting ;  and  as  BrunDer  remarks^  the  fact  that  the  deftioan  ^ 
is  constantly  bilateral  is  opposed  to  Voltolini'H  interpretation,  and 
some  affection  of  the  floor  of  the  fom-th  ventricle  more  probable. 

Before  going  on  to  the  epidemic  form  of  meningitis,  some  other 
logical   groups    mnst   be    mentioned,    in    which    sporadic    non-tuWrt'i 
meningitis   h   met  with^ — usually  in  adulta^ — as   a  complication  o!  « 
diKeaseti,  uamely,  pnemuonia,  syphilis,  and  Bri^ht^s  disease,  or  as  the 
of  drink,  or  exposure  to  the  sun. 

Meningitis  is  sometimes  found  secondary  to  acute  pneufnonia^  and  thit 
presence  of  the  specific  microbe  of  the  latter  disease  shows  that  tb«  ay 
incidence  is  not  accidental. 

Dr  Fai^gc  recorded  the  following  cases  ;  — (1)  A  man  aged  twenty^two*  who  litd  Ida  t> 
Guy'i  HoApitftI  sis  weeks  for  pleuro-pDenmoni&,  and  was  couTalaseent,  was  again  aUs^iri 
with  dy spucea  and  htj^h  fever,  and  dieil  iti  three  days;  the  spinal  roembTanesv  as  wvll  s«  thmt 
of  the  brain,  were  inflamed,  (2)  A  maHpag-ed  twenty,  had  acuta  meningitit  iiirolrlD^bed 
Ijettil spheres  of  the  bra'm,  and  pkuro-pnetimoniii  of  the  lower  lobe  of  the  left  luaf,  (1) 
lu  the  remaining  case  the  patient  was  a  tempernte  timn^  oged  fifty-seren,  who  dicdL  sfte 
sixteen  days'  illness,  of  acute  pleuro-pneumonia  affecting  the  left  lower  lobe;  no  oerrbii 
symptoms  appear  to  have  been  observed  beyond  delirium  bt'fore  death.  Thcrt  wti  voi 
recent  lymph,  both  at  the  base  of  the  bratu  and  on  the  vertex,  llie  only  «ihfr  oorM 
conditions  that  were  discovered  were  chronic  renal  disease  (apparently  in  modermU  drpi^l 
and  hypertrophy  of  the  heart. 

The  present  writer,  among  431  eases  of  acute  lobar  pneuinoma>  luu  ac|f 
met  with  meningitis  twice  as  a  direct  complication  of  pneumoma.  In  boti 
cases  there  was  abundant  effmion  of  serum  at  the  base  and  in  the  Tentntlii. 
with  a  little  fibrin  and  no  pus,  and  the  Diplococcu»  lancfohUm  wn«  foos^ 
on  staining.     In  three  other  cases  there  was  also  ulcerative  endocnrthiii 

HuguenJn  says  that  at  Ziirich  meningitia  is  an  exceedinglr  frequf«* 
complication  of  pneumonia.  He  quotes  Chrostek  as  having  foimd  it  ftwff 
times  in  220  cases  in  Vienna,  and  adds  that  in  Ziirieh  the  pertentife  '^ 
«till  higher.  Dr  Osier  also  found  it  comparatively  common  at  Moutrttl 
8  cases  in  100. 

The  late  Dr  Moxon  taught  that  i^yphilU  sometimes  is  a  catite  of  anttc 
meningitis,  and  Dr  Fagge  found  fi^e  eases  of  this  kind  in  our  po^t-m*'^^'^ 
records,  in  addition  to  those  set  up  by  caries  of  the  skull,  and  one  ui  wbok 
a  gumma  was  discovei^d  in  the  brain-substance.  In  no  instance  irai  ii? 
disease  noticed  in  the  cerebral  arteries.  The  present  writer  hat  seer,  t*" 
or  thi'ee  similar  cases. 

Occasionally  in  an  autopsy  on  a  case  of  Bright's  diaeaae,  moiliiigitti  3> 
discovered  ;  and  when  this  is  associated,  as  it  sometimes  ia,  with  perioMit* 
^nd  pleurisy^  we  may  accept  it  as  secondary  to  the  renal  diseiaiv  Thsrt  i^ 
no  evidence  of  "  rheumatic  "  meningitis. 

Alcoholic  poisoning  has  in  two  or  three  cases  appeared  to  be  the  oc»* 
sion  of  diffuse  meningitis  (see  Dr  Pitt's  paper,  *  Path.  Trans.,*  18W,  p  ^*^' 

In  hotter  weather  than  we  often  meet  with  in  Englandt  Bi«iiiiir 
attributed  to  direct  exp»osure  to  the  rays  of  the  sun.     But  few  eatei  aoiA^' 
licated  by  an  autopsy  reach  ns  from  New  York  or  Madras. 


Ho^nenin  speaks  of  Ubourert  who  have  been  attacked  whtls  working  b_, 
the  fields,  and  he  gives  full  details  of  the  case  of  a  tailor  who  fell  111  tbadsy  tflsr  k«^ 
been  rowing  without  anything  upon  his  bead  in  the  hottest  weather  of  Joly«  a&d  «ks^ 
in  flTe  days.    Another  case  related  by  the  same  writer  is  that  of  m  fimUnt  wh«  rs»  f^^* 
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enough  to  spend  three  hoars,  from  1  to  4  p.m.,  daring  a  hot  summer's  afternoon,  paddling 
abont  the  Lake  of  Zurich  on  a  floating  board.  All  the  exposed  parts  of  his  body  were 
severely  sunburnt.  At  6  p.m.  lie  was  seized  with  headache,  and  an  hour  later  with  shivering, 
and  all  the  symptoms  of  meningitis  rapidlv  developed  themselves;  his  illness,  however, 
terminated  in  recovery.  Guersant  met  with  a  similar  instance,  which  ended  fatally,  and 
was  verified  by  an  autopsy,  in  an  infant  aged  six  months,  whose  cradle  had  been  left  in  full 
sunshine  in  a  garden.  Rilliet  and  Barthez  mention  the  case  of  a  child  who  was  attacked 
after  reading  a  book  in  strong  sunlight  (!). 

Epidemic  Mbninoitis.* — ^During  the  present  century  there  have  been 
recorded  from  time  to  time  epidemics  of  a  diseafio  characterised  anatomi- 
cally by  inflammation  of  the  membranes  of  the  brain  and  cord,  and 
clinically  by  fever,  various  eruptions,  and  cerebral  and  spinal  symptoms, 
especially  rigidity  of  the  neck,  or  of  the  whole  vertebral  column. 

History, — The  first  epidemic  of  this  disease  seems  to  have  been  in  1805 
at  Geneva.  In  1806  it  appeared  in  the  United  States,  and  continued  to  pre- 
vail there  for  ten  years.  From  time  to  time,  down  to  1850,  it  was  observ^ed 
in  several  towns  of  France  and  Italy,  in  Algeria,  Spain,  and  Denmark.  In 
1854  and  for  seven  years  afterwards  it  raged  in  Sweden,  and  destroyed  more 
than  4000  persons.  From  1861  to  1864  it  showed  itself  in  various  parts 
of  the  United  States.  In  1863  it  broke  out  in  Germany ;  the  north-eastern 
provinces  of  Prussia  were  the  first  to  suffer;  but  within  the  next  year  or 
two  it  appeared  in  Erlangen,  in  Nuremberg,  and  in  the  coimtry  districts 
of  Franconia.  From  that  time  it  has  never  ceased  to  show  itself  at 
intervals  of  a  few  months  or  longer,  now  in  one  part  of  the  German  Empire, 
xu>w  in  another.  In  New  York  in  1863,  and  in  Boston  from  1890  to  1898, 
it  has  been  prevalent. 

The  British  islands  have  hitherto  been  remarkably  free  from  this 
disease.  In  1846  it  appeared  in  many  of  the  workhouses  of  Ireland ;  and 
in  1866 — 1868  a  very  fatal  type  of  it  prevailed  in  Dublin,  and  to  some 
extent  in  other  parts  of  the  country.  Scotland  has  only  once  (1884)  been 
visited  by  this  disorder;  and  in  England  only  a  few  isolated  epidemics 
have  been  observed,  in  Lambeth  (1867),  Rochester  and  Birmingham  (1876), 
and  one  or  two  villages  in  the  country. 

A  few  cases  have  from  time  to  time  been  recorded  as  sporadic  examples 
by  writers  who  seem  to  have  thought  that  the  fact  that  a  meningitis  was 
cerebro-spinal  was  of  it^self  sufficient  to  jiistify  a  presumption  that  it  was 
related  to  the  epidemic  disease.  But  we  have  seen  that  all  forms  of  in- 
flammation at  the  base  of  the  brain  are  apt  to  extend  to  the  cord.  The 
present  writer  haa  seen  sporadic  cases  of  cerebro-spinal  meningitis  in  chil- 
dren, which  have  been  proved  after  death  to  be  due  neither  to  tubercle, 
injury,  nor  septicaemia;  but  whether  they  ought  to  be  classed  with  the 
epidemic  diseases  was  impossible  to  decide  before  the  present  knowledge  of 
the  bacteriology  of  meningitis. 

Anatomy. — In  the  deadhouse  a  case  of  epidemic  meningitis  has  little  to 
distinguish  it  from  non-tuberculous  leptomeningitis  of  the  base.  Pus  and 
lymph  are  found  both  at  the  base  and  on  the  convexity  of  the  brain,  espe- 
cially between  the  pons  and  the  chiasma,  along  the  large  vessels,  and 
in  the  various  depressions  and  furrows  on  its  surface.  In  the  spinal  canal 
the  exudation  is  generally  most  abundant  at  the  lower  part,  and  on 
the  posterior  surface  of  the  cord,  having  probably  accumulated  there  by 
gravitation.     The  ventricles  of  the  brain  contain  turbid  serum;   and  the 

*  8gnonym$. — Cerebro-spinal  meningitis — Cerebro-spinal  fever — Meningitis  cerebro- 
spinalis  epidemica — Purpuric  fever. — Germ,  Nackenstarre— Genickkrampf. 
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ckoroid  plexuses  and  ependyma  are  coated  with,  puriform  Ivmph.  Puncti- 
form  haemorrhage  or  small  spots  of  softening  may  be  seen  in  the  cerebral 
substance,  and  occasionally  minute  abscesses.  The  cord  presents  similiir 
changes  but  less  marked. 

In  the  most  rapid  *'  fulminant  "  cases,  meningitis  may  only  be  diseoTer- 
able  with  the  aid  of  a  microscope.  But  in  one  of  Dr  Gordon  s  cases  (to  Ur 
mentioned  below)  within  a  few  hours  greenish  lymph  had  already  been 
poured  out  on  the  brain  and  along  the  cord. 

Among  the  appearances  presented  by  other  organs  are  congefttion  of 
the  lungs,  liver,  and  spleen,  and  kidneys.  Rigor  mortis  is  said  to  be  of  long 
duration.  The  cadaveric  stainings  of  the  surface  appear  early,  and  then* 
may  be  the  remains  of  purpuric  eruptions  during  life. 

The  pericardium  and  the  pleurse  are  sometimes  found  ecchymosed  or 
coated  with  coagulated  lymph.  The  joints  may  contain  pus,  and  sometimtt 
there  are  scattered  abscesses  among  the  muscles.  All  these  compUcatioii& 
appear  to  be  due  to  secondary  pyaemia. 

Course  and  symptoms, — ^As  a  rule  cerebro-spinal  fever  sets  in  suddenlj; 
the  patient  is  seized  with  shivering  and  violent  pain  in  the  head,  and  feeU 
so  ill  that  he  is  obliged  to  go  to  bed  at  once.  But  sometimes — amon^ 
Ziemssen's  cases  in  five  out  of  forty-three — ^there  are  slight  premonitorr 
symptoms,  as  headache,  nausea,  loss  of  appetite,  and  wandering  pain&. 

Vomiting  is  almost  always  an  early  symptom,  and  is  repeated  whenerer 
an  attempt  is  made  to  sit  up.  After  a  day  or  two  it  generally  ceases,  bm 
the  headache  mostly  continues  throughout  the  whole  course  of  the  diieaae, 
ivlthough  it  may  sometimes  subside  for  a  time.  It  varies  in  character  and 
in  seat,  being  sometimes  frontal,  sometimes  occipital,  sometimes  diifwed 
<tver  the  whole  of  the  head.  Giddiness  is  often  present  with  it.  In  cuek 
of  moderate  severity  the  patient  lies  in  a  state  of  stup<»r,  tossing  restlealy 
about,  but  rousing  when  spoken  to  and  trying  to  answer.  He  is  often  Terr 
irritable  to  light  and  sound.  The  pupils  may  at  first  be  normal  or  cod- 
tracted ;  ultimately  they  become  dilated.  In  the  more  severe  cases  tbe 
patient  becomes  delirious,  with  or  without  convulsions,  or  passes  into  a 
condition  like  coma,  though  he  still  seems  to  feel  the  pain  in  the  head, 
and  groans  or  grasps  his  temples  between  his  hands. 

The  muscular  rigidity  of  the  neck  already  referred  to  is  scarcely  ever 
absent,  but  it  is  not  often  marked  during  the  first  day  or  two.  It  varies  in 
degree  from  a  slight  stiffness,  noticed  only  when  an  attempt  is  made  to  bend 
the  head  forwards,  up  to  a  forcible  retraction,  bringing  the  occiput  almost 
to  a  right  angle  with  the  spine.  Burden  Sanderson  explained  it  as  due  to 
a  half-voluntary  effort  on  the  part  of  the  patient  for  the  relief  of  pain  in 
the  muscles ;  but  it  may  be  present  when  there  is  not  pain  at  all,  either  in 
the  neck  or  in  the  back.  In  about  half  the  cases  this  symptom  is  accom- 
panied by  contraction  of  the  extensor  muscles  of  the  dorsal  and  lumbar 
vertebrae.  Sometimes  the  back  is  arched  so  as  to  be  in  a  state  of  opistho- 
tonos, but  more  often  it  is  straightened  into  what  Ziemssen  calls  orthotonuf. 
If  an  attempt  is  made  to  raise  the  patient,  he  either  slips  down  to  the  foot 
of  the  bed  without  bending  his  back  at  all,  or  allows  his  body  to  be  lifted  a 
little  way.  at  the  cost  of  much  pain.  He  usually  prefers  to  lie  on  one  side 
with  his  knees  drawn  up,  which  relieves  the  pain  in  the  back.  Aching  in 
the  limbs,  and  especially  in  the  legs,  is  often  complained  of ;  and  the  joints 
may  become  hot,  red,  and  painful.  An  extreme  cutaneous  bjperKStheaia  it 
another  common  symptom  \  t\i^  ^^tl^Tit,  though  he  may  be  comatose,  will 
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scream  out  at  the  slightest  touch,  or  even  if  his  bed  is  shaken.  Rigidity 
seldom  affects  the  limbs,  nor  is  trismus  of  frequent  occurrence ;  but  strabis* 
mus,  according  to  Osier,  is  a  common  symptom. 

The  degree  of  fever  in  epidemic  meningitis  is  variable,  and  its  course 
is  very  irregular.  The  temperature  usually  ranges  from  100°  to  103°,  but 
it  may  fall  and  remain  normal  or  nearly  so  for  a  day  or  two  at  a  time; 
sometimes  it  rises  to  105°  or  107°,  especially  towards  the  last.  The  rate 
of  the  pulse  may  be  natural  or  slightly  increased,  but  it  is  liable  to  frequent 
fluctuations  and  is  occasionally  very  slow.  The  spleen  is  sometimes,  but 
rarely,  felt  enlarged.  As  a  rule  the  abdomen  is  retracted,  but  it  may  be 
greatly  distended.  An  abimdant  secretion  of  urine  has  been  noticed  by 
several  German  physicians,  notwithstanding  high  fever ;  in  exceptional  cases 
a  small  quantity  of  albumen  or  of  sugar  has  been  present.  There  is  decided 
leucocytosis,  even  in  the  so-called  typhoid  cases. 

An  important  symptom  in  this,  as  compared  with  other  forms  of 
meningitis,  is  the  occurrence  of  cutaneous  eruptions.  The  most  frequent 
is  herpes  of  the  face.  This  generally  begins  on  the  lips  and  spreads  to 
the  cheek,  nose,  ear,  and  eyelids ;  it  is  often  bilateral,  and  more  extensive 
than  in  pneumonia  or  ague.  It  first  appears  between  the  third  and  the 
sixth  day,  but  fresh  outbreaks  may  take  place  afterwards.  It  is  said  to  have 
been  noted  on  the  trunk  or  on  the  limbs ;  but  these  parts  are  more  often  the 
seat  of  a  roseola^  urticaria^  or  purpura,  like  the  symptomatic  erythema  of  , 
acut«  rheumatism.  Sometimes  patches  coalesce  so  as  to  form  large  ecchy- ; 
moses  on  the  legs  and  trunk ;  and  in  bad  cases  at  Dublin  Dr  Gordon  noticed 
luematuria,  epistaxis,  and  hs&matemesis. 

The  organs  of  sight  and  hearing  are  affected  in  many  cases  of  cerebro- 
spinal fever.  There  is  often  intense  conjunctivitis,  attended  with  chemosis. 
Ulceration  of  the  cornea,  irido-choroiditis,  or  optic  neuritis,  may  develop. 
Vision  may  be  suddenly  lost  at  an  early  period  of  the  disease ;  and  is  often 
not  regained  if  the  patient  recover. 

The  present  writer  met  with  a  similar  case  many  years  ago.     A  child 

"between  two  and  three  years  old  had  symptoms  of  meningitis  with  double 

«>ptic  neuritis ;  she  recovered,  but  with  loss  of  sight,  complete  optic  atrophy 

coming  on;  and  she  continued  blind  until  her  death  at  the  age  of  about 

sixteen,  probably  of  some  tuberculous  disease. 

The  hearing  was  found  by  von  Ziemssen  to  suffer  in  eight  cases  out  of 
^orty-two.    Pain,  tinnitiis,  impairment  of  hearing  were  generally  experienced 
WOOD,  after  the  patient  fell  ill ;  they  either  passed  off  or  ended  in  a  partial  or 
-total  deafness.     Such  symptoms  sometimes  depend  upon  suppuration  of  the 
-tympanum,  leading  to  perforation  and  discharge  through  the  meatus.     It 
lias  been  suggested  that  in  other  instances  they  may  be  direct  results  of 
inflammation  of  the  floor  of  the  fourth  ventricle,  involving  the  strios  acus- 
tica,  or  that  they  may  be  due  to  suppuration  around  the  seventh  pair  of 
nerves.      In  certain  cases  in  which  deafness  had  been  present.  Heller  dis- 
covered after  death  a  suppurative  process  in  the   labyrinth,   besides   an 
infiltration  of  the  portio  mollis  with  pus.     It  then  became  a  question 
^bether  these  morbid  changes  were  caused  by  an  extension  of  mischief 
""Om  the   pia  mater,   or  whether  they   began   simultaneously   with   the 
■^^Hingitis.      Heller   was   disposed   to   adopt   the    former   opinion.      It   is  , 
^^Udous  that  in  cases  of  this  kind  the  portio  dura  constantly  escapes,  so 
*^t;  facial  paralysis  is  not  observed.     Severe  inflammation  of  the  labyrinth  | 
^^lally  leads  to  an  absolute  loss  of  hearing ;  and  in  most  cases  both  ears 
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are  affected.     The  consequence  is  that  the  patient,  if  verj  foiaua^, 
learns  to  speak.     Even  children  two  or  three  years  old,  wbo  were  abl 
talk  before  they  fell  ill  with  meningiiia,  and  whose  artieulmlion  alter  tiietr 
recovery  was  at  first  tolerably  distinct,  soon  begin  to  lose  the  powirr  of 
and  ultimately   become   unintelligible.     How   important   a   pmrt   epi 
meningitis  sometimes  takes  in  the  production  of  deaf-mutism  is 
the  fact  that  in  1874  every  one  of  the  inmates  of  aa  asylum  at 
owed  the  defect  to  this  disease. 

The  course  of  infective  meningitis  differs  greatly  in  different  epidei 
and  is  far  from  constant  during  a  single  outbreak. 

Varuties, — The  most  severe  cases  of  cerebro-spinal  fever  huve  bca 
described  as  fondroyant  or  fulminant.  The  patient  diea  within  «  few 
hours.  Thus  Dr  Gordon  recorded  one  instance  in  Ireland  in  which  iIm 
disease  ran  a  fatal  course  within  five  hours,  accompanied  by  a  dark  purpbl^ 
emptioa  of  spots  of  various  sizes  and  shapes.  Ziemeeen  says  that  sffioog 
fort^-three  cases  he  met  with  four  in  which  the  duration  was  from  vntn 
to  thirty  hours.  This  form  of  the  disease  is  seen  chleffy  at  the  begianing 
of  an  epidemic 

Very  mild  imd  brief  cases  are  termed  ahortive,  Tlie  patient  in  €iiljf 
confined  to  bed  for  a  day  or  two,  or  may  even  go  on  with  his  work  oS  asnJ 
from  the  beginning  to  the  end  of  his  illness.  Ziemssen  has  recorded  ia 
detail  three  examples  of  this  form  of  the  diseaae ;  in  each  of  thera  faii^ 
ache,  a  painful  stiffness  of  the  neck,  and  vomiting  (or  at  least  ni\u*cs)  ««• 
present ;  in  one  there  was  also  rigidity  of  the  upper  dorsal  vertebrtv  ^ 
in  another  herpes  and  partial  deafness  were  observed-  In  every  iailiBct 
recovery  took  place  within  four  or  five  days.  Abortive  caaes  ait*  Mid  tj 
be  most  numerous  w^hen  an  epidemic  is  declining.  Their  proportioMtt 
frequency  is  very  variable.  According  to  Hirsch  it  sometimes  hipp«* 
that  the  greater  part  of  the  population  where  cerebro-epinal  fever  n  f**- 
valent  only  suffer  from  this  mild  variety  of  the  diseaBa.  Or  it  msf  ^ 
seen  in  the  adults  and  the  old  people,  while  the  severe  form  i«  n^ 
among  the  children,  Dr  Om^erod  aptly  compares  theee  csaeec  with  titm 
of  diarrhoea  during  the  decline  of  cholera,  and  those  of  tore-throat  in  » 
epidemic  of  scarlatina. 

Another  modification  of  the  disease  is  an  itUermiiteni  form^  io  ^^ 
there  are  regular  paroxysms  of  fever,  recurring  with  aggravation  of  all  ^ 
other  symptoms,  the  intervals  being  more  or  leas  completely  apy: 
cases  are  neither  partly  nor  wholly  of  malarial  origin,  for  thf 
observed  in  districts  where  ague  does  not  occur.     Moreover,  Zi» 
shown  that  when  measured  by  the  thermometer  the  fever  is  far  fr<»ui  fil- 
ing the  regular  course  of  that  disease  :  the  remissions  or  intenni&sioas  tjm 
last  over  several  days,  the  temperature  is  irregular,  and  it  ia  uoatfeclfd  tf 
quinine. 

Yet  another  point  of  distinction  is  its  tendency  to  attack  childitn 
than  adults. 

Another  so-called  variety  is  the  typhoid.  This  arises  in  pf»tT«w 
oases,  and  is  marked  by  muttering  delirium,  a  dry,  b]X)<wii  tox>gue.  lorf* 
on  the  lips,  involuntary  evacuations,  and  bedsores. 

Several  observers  have  found  that  during  or  just  after  lit  ejiidfou*  « 
cerebrospinal  fever,  meningitis  has  presented  itself  with  uonsoal  (reqo***f 
ae  a  complication  of  other  acute  diseases.  This  is  especially  apt  to  be  dtf 
case  with  acute  lobar  pneumonia ;  no  less  than  fourteen  instaaecfi  of  it  tf 
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recorded  as  having  occurred  in  Erlangen  between  1866  and  1872.  It  has 
alfio  been  noticed  with  pleurisy,  acute  tonsillitis,  and  scarlatinal  nephritis. 
Many  of  the  patients  recover  perfectly  well,  the  headache  and  stiffness  of 
the  neck  paissing  oif  aa  the  symptoms  of  the  primaiy  malady  subside ;  it 
may  then  be  said  that  the  meningitis  is  of  the  '*  abortive  "  vai-iety*  But 
not  ft  feiw  such  cases  terminate  fatally ;  and  the  usual  morbid  changes  in 
the  membranes  are  then  found  at  the  autopsy. 

Relapses  are  not  very  uncommon,  even  in  caaes  of  moderate  severity, 
after  a  week  or  two  of  illneBs;  and  even  when  the  patient's  recovery  is 
uninterrupted,  it  is  often  very  slow.  The  headache  sonjetimes  continues 
throughout  his  convalescence,  and  may  persist  for  years  aften^  ards,  under- 
going aggravation  when  he  stoops  or  makes  any  mental  or  bodily  effort. 

Sequdm, — ^The  most  important  result  of  the  disease  is  chronic  hydro- 
cephalus due  t6  cicatricial  thickening  of  the  pia  mater.  The  quantity  of 
fluid  in  the  ventricles  is  often  very  great ;  in  a  case  of  Ziemssen^s 
which  proved  fatal  at  the  end  of  thii-ty  weeks — that  of  a  boy  two 
years  old — the  thickness  of  the  hemisphere  (white  and  grey  matter 
together)  was  only  about  an  inch.  A  sufficient  explanation  of  the  occur- 
rence of  hydrocephalus  under  such  circmnstancea  might  be  found  in  the 
persistence  of  the  inflammation  of  the  ependyma  which  exists  during  the 
acute  stage  of  the  disease.  But  the  fact  that  between  the  meningitis  and 
the  symptoms  of  the  ventricular  effusion  there  is  often  a  clear  interval 
of  time,  seems  to  show  that,  at  least  in  many  cases,  the  secondary  affection 
depends  on  the  cicatricial  changes  in  the  membranes.  Dr  Collins,  of 
Dublin,  in  a  case  which  he  examined  on  the  sixty-sixth  day,  found  the 
opening  between  the  cerebellum  and  the  bulb  occluded,  and  attributed  to 
this  the  hydrocephalus,  in  accordance  with  Hilton^s  well-known  views.  As 
in  another  of  Hilton  a  cases,  the  aqueduct  may  be  occluded ;  or,  again, 
the  veins  of  Galen  may  be  obliterated  by  adhesions.  In  other  eases  we 
may  admit  that  the  effusion  is  due  to  active  inflammatory  changes  in  the 
ependyma  lining  the  ventricles,  and  this  explanation  would,  as  Dr  Fagge 
remarked,  particularly  apply  t^  the  series  of  cases  recorded  by  Dr  Merkel, 
of  Nuremberg,  where,  beside  hydrocephalus,  there  was  a  large  quantity  of 
fluid  beneath  the  arachnoid  round  the  cauda  equina. 

The  BjTuptoms  which  indicate  the  supervention  of  hydrocephalus  are 
said  by  Ziemssen  to  be  severe  headache,  paroxysms  of  pain  in  the  back  and 
limbs,  attended  with  vomiting,  convxilsions,  and  involuntaiy  discharfi^e  of 
fiBceft  and  urine.  During  the  intervals,  which  may  last  for  weeks  at  a  time, 
the  patient  may  appear  to  be  in  good  health;  but  often  he  is  duU  and 
stupids  or  he  is  affected  with  a  general  cutaneous  hypenesthesia,  or  with 
paralysis  or  contraction  of  one  or  more  of  the  limbs.  Progressive  emacia- 
tion appears  to  be  another  symptom - 

^tiologtj. — Those  who  are  attacked  by  epidemic  meningitis  are  seldom 
over  forty,  and  generally  less  than  twenty,  years  of  age ;  in  some  epidemics 
almost  all  the  cases  have  been  in  children  under  fifteen.  But  two  of 
Zicanssen's  patients  were  old  people,  aged  seventy  and  seventy-seven  re- 
spectively. Males  appear  to  be  more  often  affected  than  females.  When  it 
cKJCurred  in  France  at  the  beginning  of  the  century  it  was  often  entirely 
Umited  to  the  soldiers  in  barracks,  the  civil  populations  of  the  same  towM 
escaping  entirely.  In  Ireland,  in  1846,  it  affected  principally  the  inmate« 
of  the  workhouses;  in  the  United  States  it  fell  with  especial  severity 
the  negroes. 
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It  Ib  no  doubt  an  infective  diseaae,  but  of  its  being  contngiottn  in  a 
narrow  sense  there  is  no  evidence  whatever  :  indeed,  all  obeerr^  _  netd 

that  it  does  not  pass  from  the  sick  to  the  healthy.  Hirsch,  . 
collected  a  series  of  cases  which  seem  to  show  that  a  man  going  Ixxita 
fected  to  a  healthy  place  may  sometimes  carrj*  with  him  the  g^nnt 
disease,  so  that  not  only  he  himself  afterwards  falls  ill  with  it,  but  odJi«f» 
are  attacked  in  their  turn.  One  suggestion  is  that  a  contagjotja  pria- 
ciple  is  given  off  by  the  sick,  but  that  it  has  to  undergo  gome  traai- 
formation  or  intermediate  stage  of  its  development,  possibly  in  another 
animal,  before  it  can  infect  a  human  being.  It  is  stated,  on  the  authoriir 
of  Mr  Ferguson,  Veterinary  Ofticer  to  the  Privy  Council  in  Ireland,  tlui 
on  each  occasion  when  the  disease  has  prevailed  in  that  country  there  ha* 
been  an  epizootic  of  the  same  kind  among  pigs  and  dogs. 

The  transmission  of  a  contagion,  if  there  be  one,  is  unusually  rapid 
mysterious.  Burdon  Sanderson  reported  that  in  1805  meningitis  brake 
on  or  about  January  loth  in  two  districts  of  the  department  of  Dantzic. 
tant  at  least  thirty  miles  from  each  other.  So  again  Still^  insists  cm  iti 
having  repeatedly  prevailed  in  Europe  and  in  America  in  the  same  ycwi. 
and  on  the  way  in  which  it  has  made  its  apfiearnnce  within  the  Vmui 
States  at  places  hundreds  of  miles  apart.  In  this  respect  he  comfMmf*  ii 
with  influenza. 

From  its  natural  history  we  should  expect  that  one  of  the  bideml 
microbes  would  be  present  in  this  disease,  and  tt  seems  clear  that  ilui 
was  discovered  in  1887,  by  Weichselbaum,  who  named  it  Dipiwoen» 
iniractUularUy  from  its  occurring  within  the  exudation  cells  of  the  cfdsid 
lymph  or  pus.  The  recent  prevalence  of  the  disease  in  the  United  Ststt* 
has  enabled  Stille,  Flexnor,  and  Barker,  and  other  American  pathalofiiti 
to  ascertain  its  approximately  constant  presence.  If  so.  the  epidt«mic  dii*Mf 
is  patholoj^ically  identical  with  sporadic  basal  meningitis  (cf.  «Hpra,  p.  Slh 

DiafftimtK — This  is  seldom  diflficult.  At  the  commencement  of  sa  wit- 
break,  however,  it  would  seem  that  enteric  fever  may  sometiraes  be  fln^ 
taken  for  it.  Leyden  says  that  among  the  German  troops  before  Pmij  tt 
1870  a  series  of  crises  occurred  in  which  marked  rigidity  of  the  neck.  «w 
headache,  and  hyptemesthosia  were  present,  while  tlie  abdouien  was  flat,  ^ 
temperature  was  low,  and  the  bowels  were  confined.  As  first  il  iras  doiil*- 
ful  whether  the  disease  was  not  meningitis,  but  the  autopsies  sboirnl  i^ 
it  was  really  typhoid  fever,  with  but  slight  itnplication  nf  the  intertait 
Epidemics  of  the  two  diseases  may  also  [>revail  simultaneously.  I/^tjI/h 
has  seen  this  several  times;  he  insists  on  the  facial  heri>es  a*  diiiti 
since  it  is  never  observed  in  enteric  fever. 

When  occuning  as  a  compliiation  of  acute  pneumonia*  epidemic*  i»«nii»- 
gitis  may  be  far  from  easy  of  diatrnosis,     Ziejussen  remarks  thn*  ^ 

the  neck  is  often  nbsent  in  these  cases.  Maurer  maintains  t! 
projecting  fontniielle  is  only  seen  in  pneumonia  when  acc<^: 
meningitis.    Possibly,  however^  the  two  diseases  are  in  their  **— 

Again,  if  an  isolated  case  of  meningitis  should  occur,  it  ih 
to  say  whether  it  belongs  to  the  epidemic,  the  simple, 
fona.     It  would  seem  that  the  spinal  svmptoms — the  p;i 
neck,   the  rinridity  of  the  vertebra?,   the   hypera^Kthesifi.   iin«i   j 
limbs — are  generally  more  marked  in  the  epidemic  disease,      i 
meningitis  may  often   be  distinguished  by  its   pntdroma,   by 
onset,  by  its  slow  and  interrupted  course.     The  presence  of  A  nw^- 
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purpuric  eruption  would  probably  be  a  conclusive  proof  that  the  case  was 
one  of  cerebro-spinal  fever. 

Tapping  the  subdural  space  in  the  upper  lumbar  region  enables  the  con- 
clusive bacteriological  test  to  be  applied.  The  tubercle-bacillus,  the  micro- 
cocci of  suppuration,  and  the  diplococcus  of  sporadic  and  epidemic  basal 
meningitis,  have  each  been  discovered  by  this  method. 

Prognosis, — ^In  epidemic  meningitis  recovery  is  not  infrequent,  but  the 
disease  often  leaves  deafness  or  blindness  behind  as  a  consequence;  in 
several  cases  the  remains  of  inflammatory  exudation  have  been  discovered 
when  the  disease  has  run  into  chronic  hydrocephalus,  which  has  proved 
fatal  a  few  months  later. 

In  giving  a  prognosis  it  is  important  to  bear  in  mind  the  treacherous 
character  of  the  malady.  A  case  which  at  first  appears  to  be  of  but  little 
severity  may  afterwards  develop  dangerous  symptoms  and  prove  rapidly 
fatal ;  while,  on  the  other  hand,  patients  whose  condition  had  seemed 
hopeless  sometimes  recover. 

The  mortality  appears  to  vary  in  different  epidemics  from  30  to  70 
per  cent. ;  the  mean  mortality  is  estimated  at  40  per  cent. 

Treatment  of  meningitis  generally. — At  an  early  stage  one  important 
object  it  to  relieve  the  headache  and  to  diminish  the  cerebral  excitement. 
The  patient  should  be  placed  in  a  cool,  dark,  welKventilated  room,  and 
should  be  kept  perfectly  quiet.  The  hair  should  be  cut  short  or  shaved. 
Cold  should  be  applied  to  the  head,  and  for  this  purpose  a  large  bladder 
containing  small  pieces  of  ice  and  a  little  water  is  more  serviceable  than 
anything  ebe ;  evaporating  lotions  are  far  less  effective. 

In  epidemic  meningitis  Ziemssen  advises  icebags  to  the  head,  back,  and 
neck  for  weeks  together,  and  finds  that  they  relieve  the  patient's  sufferings, 
and  enable  him  to  sleep. 

In  1878  I  saw  a  case  which  appeared  to  demonstrate  the  usefulness  of  the  local 
application  of  ice.  A  man  aged  forty- three,  a  haker,  was  taken  with  a  kind  of  fit  on  the 
evening  of  the  26th  June,  and  was  seen  the  same  night  hy  Dr  Churchward  with  a 
temperature  of  104*6%  a  pulse  of  160,  vomiting,  and  great  pain  in  the  head  and  neck. 
During  the  night  of  the  28th  he  hecame  collapsed,  and  remained  sleepless  and  delirious, 
with  contracted  pupils  and  constant  twitching  of  the  hands.  On  the  30th  I  saw  him  and 
foand  the  optic  discs  normal.  We  prescribed  a  mixture  containing  the  iodide  and  the 
Inromide  of  potassium,  and  a  draught  of  chloral  and  morphia.  Next  day  (July  1st)  he 
appeared  to  he  rather  worse  than  hetter ;  he  had  not  slept  for  more  than  five  minutes ;  he 
luid  been  sick  again;  and  was  constantly  talking  and  picking  the  bedclothes.  Dr 
Churchward  then  ordered  a  towel  to  be  wrung  out  of  iced  water,  and  kept  it  applied  all 
over  his  head  and  neck  with  lumps  of  ice  between  the  folds.  In  a  few  hours  he  became 
oniet  and  fell  asleep ;  the  sickness  ceased,  nnd  during  the  night  he  slept  for  six  hours. 
On  the  following  day  (July  2nd)  he  was  rational,  and  told  Dr  Churchward  that  he 
lemembered  nothing  since  the  29th  June,  except  that  another  doctor  had  examined  his 
fjea.  The  ice  was  continued  until  July  4th,  and  his  recovery  was  uninterrupted.  This 
patient  died  in  the  spring  of  1880  of  acute  pneumonia.  Dr  Churchward  obtained  for  me 
permission  to  examine  his  brain.  There  was  no  conspicuous  change, — nothing,  I  think,  that 
woiold  have  attracted  my  notice  if  I  had  not  known  of  his  former  illness.  But  the  arach- 
noid and  pia  mater  at  the  base  of  the  brain  appeared  to  me  to  be  thicker  than  natural, 
ipecially  over  the  right  Sylvian  fissure ;  and  there  was  more  connective  tissue  on  the  under 
orfaoe  of  the  pons.  The  velum  interpositum  also  seemed  to  be  increased  in  density, 
though  the  lateral  ventricles  were  not  dilated. — C.  H.  F. 

Most  physicians  abstain  from  anodynes  in  cases  of  meningitis;  but 
•ristowe  frequently  gave  opium  with  manifest  relief ;  Huguenin  recommends 
be  subcutaneous  injection  of  morphia  in  small  doses,  and  the  use  of  enemata 
Dntaining  fifteen  to  forty-five  grains  of  chloral ;  and  Ziemssen  says  that  in 
^demic  meningitis  anodynes  are  indispensable. 
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To  check  vomiting  the  patient  may  hare  little  piecea  of  icse  to  suck,  or, 
what  18  oft^n  better,  hot  water  ia  teaspooafuls ;  of  drugs,  bismuth,  hydro- 
cjanic  acid,  and  small  doses  of  tincture  of  iodine,  are  the  most  usefuL 

There  is  perhaps  no  reasoti  to  suppose  that  leeches,  or  Teoesdctioiu  6r 
the  most  active  pur^ng  could  cut  short  a  meningitis  which  has  gone  on  t# 
the  effusion  of  lymph  and  pus.  But  is  it  certain  that  such  measure*  wn 
useless  in  cases  less  severed  In  epidemic  meningitis  German  authorities 
now  recommend  all  those  "  antiphlogistic  "  measuree  which  were  in  vogut 
in  this  coimtry  thirty  years  ago.  They  not  only  apply  leeches  behind  tit 
ears  and  cupping-glasses  to  the  spine ;  but  in  the  most  acute  cases.  enipl»>T 
venesection  ;  and  they  administer  cxilomel,  or  rub  in  blue  ointment. 

The  older  English  physicians  believed  that  they  had  seen  succesafol  re- 
sults from  similar  energetic  treatment,  and  f^ome  of  Abercrombie'i  caees  will 
perhaps  bear  quotation. 

(Case  69)  A  girl,  aped  eleven,  hud  violent  bea<lnche  and  TOtnitlng,  followed  bj 
pupila  nnd  itupor;  pnlte  130.  She  had  been  ill  five  or  iU  dsyt ;  porgattret,  blii 
ittid  mercQty  to  salivatiou  had  been  employed  without  benefit.  Que  bleeding  irvm 
arm  gave  tin  itn mediate  turn  to  this  case;  the  headache  wsa  relieved i  the  pobf 
down ;  the  vomittng  ceased ;  the  bowels  were  freely  ftcted  npon  by  the  tnecUdac* ' 
they  had  preTiously  resisted ;  and  in  a  few*  days  the  was  ivelL  (Cas«  72)  A.  g^altkimA 
aged  twenty<one»  complained  of  headache,  and  aft«r  a  day  or  two  had  dooble  risiaii.  1W 
pulae  was  at  first  frequent,  but  fell  gmdiially  b^low  the  natural  standard;  Nnd  he  h^nm 
more  and  more  oppressed,  until  he  sank  into  n  state  of  stupor.  The  c%»e  went  on  is  tli» 
loauner  for  eight  or  ten  davi,  during  which  time  he  was  treated  by  repeated  renwcdtfi. 
cold  applications,  blistering,  etc.  The  bowels  were  very  obstinate,  and  tha  cast  aw 
considered  desperate^  when  he  begun  to  take  croton  oil  in  lull  doaea,  repeated  trciytn 
or  three  hours.  In  a  few  hours  he  was  purged  nine  or  ten  times;  the  sam^  tf^CWflf  ^ 
wn^  relliived  from  every  alaritiuig  symptom,  and  in  a  few  days  he  was  welL  (Cast  7^  A 
girU  aged  seven,  h»d  severe  headache^  impatience  of  light,  fever  and  slight  daliriasi. 
followed  by  stupor,  iquinting,  and  great  obstinajcy  of  the  bowels.  She  waa  coatideftd  ti  • 
hop«le»s  state  of  hydrocephaUis.  At  the  end  of  n  week,  after  strong  pnrsriaf,  d» 
recovered  rapidly,  and  iii  a  few  days  wua  free  from  complaint. — ■*  Diseases  of  iW  flma 
and  Spinal  Cord/  3rd  ed.,  1834,  pp,  155,  167.  ISS, 

It  is,  no  doubt,  possible  that  the  farourable  issue  of  guch  cnMti  w»* 
spontaneous,  and  would  have  occurred  independently  of  treatment  B«i- 
on  the  other  hand,  it  may  be  that  under  the  less  acttre  practice  rf  ^ 
present  day  they  would  have  ended  fatally. 

In  adult  patienta  it  is  important  not  to  overlook  the  poaaibUitr  tb« 
syphilis  may  be  the  cause  of  the  meningitis.  The  most  carefal  seai^h  tW^ 
be  made  for  evidence  of  paat  lues,  such  as  the  presence  of  noden  or  gtumai*** 
pigmented  scars,  swollen  testes,  or  adhesions  of  the  iris.  If  th^m  »  ■•? 
reason  to  suppose  that  this  cause  may  be  in  operation,  antisrphiBtic  irtti* 
raent  may  save  the  patient's  life. 

In  cases  of  traumatic  and  septic  menin^tis  the  firat  pomt  h  to  i 
tain  the  orii^in  and  source  of  mischief,  and  sometimes  this  may  bt  \ 
by  surgical  interference.  Wheo  ot45rrha?a  is  present,  an  eiploratoiT  < 
tion  is  always  advisable  and  is  frequently  successful.  In  too  maav  ca«e^ 
however,  the  endocarditis  or  other  source  of  sepsis  cannot  be  reack^i.  ^ 
we  must  fall  back  on  treatment  by  anti-streptocotxic  serum.  In  one  or*^' 
cases  the  writer  has  seen  this  apparently  successful,  although  in  nio*t  »*  ^ 
failed. 

In  cases  of  tuberculous  meningitis  iodides  in  full  doaes  are  rwoaiow'" 
by  most  authors,  and  may  be  of  service  when  the  effusion  of  seWiD  i^  ^ 
usually  large.  But  the  only  drug  which  the  writer  \m%  seen  useftil  i*  ^ 
cury,  introduced  as  rapidly  as  possible  by  inimction  and  aftenrard*  cpaH^ 
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in  small  doses  of  the  perchloride.  This  treatment  was  adopted  in  the  only 
five  cases  in  which  he  has  seen  recovery  after  apparently  unequivocal  sym- 
ptoms of  basal  and  presumably  tuberculous  meningitis.  In  one  of  the 
earliest  of  these  he  had  taken  charge  of  the  child  during  the  absence  of 
his  senior  physician  and  supposed  on  its  recovery  that  it  had  not  really 
suffered  from  meningitis,  to  which  the  other  replied :  "  You  examine  a  case 
as  authorities  direct,  you  diagnose  as  they  tell  you,  you  treat  the  patient  as 
they  advise,  and  when  the  treatment  succeeds  you  tlurow  up  your  diagnosis." 

In  cases  of  non-tuberculous  basal  meningitis,  the  less  rapid  course  and 
less  fatal  tendency  of  the  disease  enables  us  to  use  the  above  described 
method  of  treatment  with  more  hope,  and  success  has  followed  it.  If,  as 
seems  probable,  the  epidemic  cases  are  essentially  of  the  same  pathology  as 
those  which  occur  sporadically,  the  treatment  which  we  believe  may  save  life 
in  the  latter  cases,  ought  sometimes  to  succeed  in  the  former.  Bat  here  the 
evidence  seems  to  be  strong  that  leeches  and  blisters,  purging,  mercury,  and 
potassium  iodide  are  all  useless,  if  not  injurious,  and  that  the  most  promis- 
ing treatment  is  by  assiduous  feeding  (by  the  nostrils  or  by  the  rectum  if 
needful),  by  administering  brandy,  and  by  giving  opium  in  proportion  to  the 
patient's  age.  This  drug  was  long  ago  recommended  by  Burdon  Sanderson 
in  England,  by  Ziemssen  in  Germany,  and  more  recently  by  Still6  in 
America. 

In  cases  of  meningitis  with  symptoms  of  effusion,  the  attempt  has  been 
made  to  diminish  the  pressure  in  the  skull  by  paracentesis  between  the  first 
and  second  lumbar  vertebrae.  Unfortvmately  the  success  of  this  measure  has 
been  very  slight ;  but  being  apparently  free  from  danger,  it  seems  likely  to 
be  of  more  service  for  the  purpose  of  bacterial  diagnosis  between  the  tuber- 
culous bacillus  and  the  Diplococcus  intracellular U,  D,  lanceolaius, '  and 
Streptococcus  pyogenes.  We  may  hope  that  such  a  diagnosis  may  some  day 
give  reasonable  hope  of  effectual  treatment  by  the  appropriate  antitoxic 
serum. 

The  yet  bolder  plan  of  trephining  the  skull  and  tapping,  draining,  or 
irrigating  the  subarachnoid  spaces  has  been  repeatedly  tried,  but  in  every 
^  case — excepting  that  of  Dr  Wallis  Ord  and  Mr  Waterhouse  in  a  child  be- 
tween five  and  six  years  old,  which  was  published  in  the  *  Lancet '  in  1894 
.    (i,  p.  597) — ^the  result  has  been  unsatisfactory. 

A  less  severe  method  of  relieving  pressure,  recommended  by  Barlow  and 
Lees,  is  paracentesis  of  the  tympanic  membrane  on  both  sides,  and  they 
record  cases  in  which  puriform  exudation  was  thus  evacuated  and  the  patient 
recovered. 

Htdrocbphalus.* — Among  the  diseases  to  which  infants  and  young 
children  are  liable  is  distension  of  the  cerebral  ventricles  with  fluid. 

Origin  and  pathology, — Hydrocephalus  is  sometimes  congenital.  At 
birth  the  foetal  head  may  be  so  large  as  to  prevent  its  passage  imtil  it  has 
'":  burst  or  has  been  perforated  by  the  instruments  of  the  accoucheur.  If  the 
'  enlargement  is  less  considerable,  expulsion  may  at  length  take  place,  and  the 
t  child  may  live  for  a  shorter  or  longer  time.  In  still  slighter  cases  the  head 
;  of  the  new-bom  infant  is  noticed  to  be  softer  and  more  pulpy  than  natural, 
^but  there  is  no  obvious  increase  of  size  imtil  a  few  weeks  have  passed. 
\mong  twenty-six  cases  collected  by  Dr  Dickinson  ('  Lancet,'  ii,  1870)  there 

•  Sjfnonynu, — Chronic  Hydrocephalas — Hydroceplmlus  iuternnii—  Water  on  the  hrain — 
'•••ropfy  of  the  hea«l. 
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were  four  in  which  the  digeaae  was  said  to  have  been  preaetit  frcun  birth, 
sixteen  in  which  it  was  discovered  within  the  first  six  months,  and  six  m 
which  it  was  not  noticed  until  between  the  sixth  and  the  twrntj-Aixili 
month-  No  doubt  these  ligiirea  express,  not  the  relative  frequency  of  tht 
congenital  and  acquired  forms  of  the  disease,  but  the  number  of  congeoitil 
cases  among  them  seen  later  in  childhood.  Acquired  hydrocephalus  anaci 
later  than  in  any  of  Dr  Dickinson's  cases,  fie  insisted  on  the  frt- 
quency  with  which  water  on  the  brain  occurs  in  cases  of  r iritis,  ami 
Huguenin  says  it  is  very  common  for  rachitic  children,  if  they  are  Bttiii:k«d 
^vith  whooping-cough  and  bronchitis,  to  acquire  hYdrocephiilu£.  In  hli 
manner  the  occasional  association  of  hydrocephalus  with  congemtAl  i^pMm 
is  supposed  to  depend  on  a  defective  growth  of  the  cranial  bonea. 

A  few  striking  instances  of  its  occurrence  ia  several  cbildren  of  the  woe 
father  and  mother  have  l^een  recorded.  Frank  saw  in  one  family  »ix,  m 
another  seven  cases.  Golis  reported  the  case  of  a  woman  who  al^orled  sJ 
times  in  succession  with  dead  hydrocephalic  foetuses  at  the  sixth  moiali^ 
and  bore  three  living  cbildren,  two  of  whom  died  of  the  same  disease  wiwii 
eighteen  months  and  three  yeai's  old  respectively.  These  caaei,  whixrh  toaa 
all  to  be  congenital,  were  probably  due  to  intra-uterine  lues. 

Acquired  hydrocephalus  has  sometimes  been  ascribed  to  an  iBjurr,  hat 
this  is  veiy  doubtful.  In  many  cases  the  membranes  at  the  base  i«f  tL* 
brain  are  found  opaque  and  adherent ;  but  it  can  only  be  seWoti!  thit 
hydrocephalus  arises  out  of  acute  meningitis.  In  the  epidemic  : 
affection  such  a  termination  has  been  recorded,  and  also  in  the  - 
form ;  but  there  is  no  evidence  of  its  following  tuberculous  nieningitit,  jm0 
from  the  rarity  of  recovery  could  we  expect  it, 

Huguenin  speaks  positively  of  having  seen  hydrocephalus  begin  litii 
acute  symptoms  exactly  like  those  of  (uon-tubercular>  infantile  l*p««- 
meningitis  ;  but  instead  of  ending  fatally,  they  subsided  and  (uui&rd  tato 
those  of  clironic  enlargement  of  the  head.  He  says  that  in  such  inm 
he  has  found  the  pia  mater  at  the  base  of  the  brain  thickened  and  o]i 
and  the  choroid  plexuses  also  showing  traces  of  a  former  inlianuuai 
change.  In  a  case  of  this  kind  related  in  detail  by  RiUiet  and  Barti 
where  the  early  active  symptoms  lasted  six  days,  it  is  expresidy  stac^  tint 
the  ventricular  fluid  contained  only  a  trace  uf  albumen,  that  the  epeodriiis 
was  normal,  and  that  there  were  no  adhesions  of  the  pia  mater  at  the  hif^ 

It  is  doubtful  whether  the  physical  and  chemical  properties  of  the  hj^ 
cephalic  fluid  enable  one  to  determine  whether  the  morbid  process  wa*  of » 
passive  or  of  an  inflammatory  origin.     The  normal  cerebro-spinaJ  fluid  ii^ 
known  to  be  of  very  low  specific  gravity,  and  to  contain  scarcely  a  trw*  d 
albumen  ;  and  in  some  cases  of  hydrocephalus  the  fluid  has  poaeeBScd  luailW 
properties,  with  the  same  proportion  of  potass  to  soda  SAlts,  and  of  [^^ 
phates  to  chlorides.     In  other  cases  the  fluid  has  been  of  higher  iff^ccifie 
gravity,  and  has  contained  from  3  to  11*5  parts  of  albumen  in  JfKX);  tsA 
this  is  supposed  to  be  a  proof  of  the  inflammat^jry  nature  of  tli  -   -'*^*' •'i^ 
The  presence  of  leucocj^es  or  of  minute  flakes  of  lymph  in  pt 
evidence,  for  Dr  Fagge  obgerved  no  less  than  four  iust^nce^ 
being  almost  free  from  albumen  in  cases  which  were  of  inflaniui. 
The  patients  were  all  adults,  and  there  was  no  re^ison  to  believe  tiwi  lU} 
had  had  hydrocephalus  for  more  than  a  few  months, 

Hilton  and  subsequent  pathologists  have  shown  tbmt  then?  lA  mmttuom 
closure  of  the  aqueduct  of  Sylvius*  and,  more  frequently,  ciccItt«ioii  ^^  *^ 
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sions  of  the  pia  mater  at  the  lower  ajigle  of  the  fourth  ventricle,  or  by  pres- 
sure on  the  veins  of  Galen  obstructing  the  return  of  blood  from  the  choroid 
plexus.*  Hilton  believed  that  such  mechanical  obstruction  is  often  the  cause 
of  hydrocephalus,  by  preventing  the  outflow  of  the  normal  intra-ventricular 
fluid  into  the  subarachnoid  space  of  the  cord,  which  ought  to  occur  when- 
ever increase  in  the  physiological  activity  of  the  brain  leads  to  an  increase 
of  its  supply  of  blood,  t  The  origin  of  the  obstruction  would  in  most  cases 
be  inflammatory,  but  the  result  would  be  passive  exudation. 

Other  cases  are  probably  due  to  intra-uterine  disease  or  errors  of  develop- 
ment, and  others  again  are  exclusively  and  directly  inflammatory,  or  rather, 
irritative  exudation.  That  the  decision  is  difficult  is  not  surprising  when  we 
remember  that  in  the  far  more  frequent  and  accessible  cases  of  ascites  and 
bydrothorax,  it  is  often  difficult  to  decide  how  far  an  exudation  is  active  and 
due  to  irritation,  or  passive  and  due  to  obstruction. 

Anatomy. — The  quantity  of  water  found  in  the  ventricles  in  cases  of  / 
long  standing  is  sometimes  very  great ;  six,  eight,  and  even  twenty  pints  / 
have  been  measured  after  death.  In  extreme  cases  the  hemispheres  are 
transformed  into  a  thin  shell,  perhaps  not  more  than  a  line  or  two  in  thick- 
ness, so  that  it  is  difficult  to  understand  how  they  retained  any  of  their 
functions.  The  distinction  between  the  white  and  the  grey  matter  is  lost ; 
and  the  sulci,  if  visible  at  all,  appear  only  as  shallow  grooves  beneath  the 
pia  mater. 

The  nerve  cells  are  said  to  be  more  or  less  completely  atrophied;  but 
accurate  histological  details  seem  to  be  still  neede<L  The  corpora  striata 
and  the  thalami  are  flattened  out,  as  are  the  crura  cerebri  and  the  pons. 
The  weight  of  the  brain  is  in  most  cases  much  reduced.  Some  of  the  more 
delicate  structures,  such  as  the  septimi  lucidum  and  the  soft  commissure, 
are  defective  or  absent,  probably  in  consequence  of  the  stretching  to  which 
they  have  been  subjected.  The  foramen  of  Monro  and  the  aqueduct  between 
the  third  and  fourth  ventricles  when  not  occluded  are  widely  dilated.  The 
ependyma  is  generally  thick,  tougher  than  natural,  and  of  an  opaque  white 
or  grey  colour,  while  its  surface  is  covered  with  translucent  beads  which  give 
it  an  appearance  aptly  compared  by  Moxon  to  the  leaf  of  an  ice-plant. 

Under  the  name  of  Hydrocephalus  externus  a  condition  has  been 
described  in  which  the  seat  of  the  effusion  is  said  to  be  the  subdural  (arach- 
noid) space.  No  doubt  this  may  be  the  case  where  there  is  an  extreme 
degree  of  malformation  of  the  brain,  as  in  some  microcephalic  or  anencepha- 
lous  foetuses,  but  otherwise  the  occurrence  of  external  hydrocephalus  is 
very  dubious.  The  classical  example  is  that  of  James  Cardinal,  recorded  by 
Dr  Bright,  who  died  in  1824,  at  the  age  of  twenty-nine,  in  Guy's  Hospital. 

*  See  Cruveilhier,  torn,  iii,  p.  385 ;  and  Hilton  on  •  Rest  and  Pain/  3rd  ed.,  p.  23,  and 

Hgs.  If  2,  8,  and  0,  with  Mr.  Jacobson's  note,  p.  39.    Algo  a  case  of  occlusion  of  the  aque- 

K  ^uct  with  hydrocephalus,  reported  by  Dr  Pawcett  ('Path.  Trans.,'  1897). 

t  t  It  is  difficult  to  see  why  the  fluid  should  continue  to  be  poured  out  under  the  increased 

El>re»«ure  which  must  necessarily  result,  and  which  certainly  is  present  in  most  cases  of 

lydrocephalus.    Moreover,  since  the  adhesions  themselves  are  the  results  of  a  more  or  less 

ridely  diffused  meningitis,  such  as  is  often  attended  with  an  inflammatory  change  in  the 

ipendyroa,  it  would  seem  more  reasonable  to  reg>ird  this  as  the  cause  of  the  effusion  than 

j  jso  adopt  Hilton's  theory.     It  is  well  known  that  in  one  and  the  same  case  the  various 

^  ~«roiis  membranes  may  pour  out  fluids  of  very  different  specific  gravity;   and  it  is  not 

mprobable  that  the  ventricles  of  the  brain  may  continue  to  secrete  a  fluid  containing 

i«mroely  any  albumen,  even  when  the  process  is  inflammatory.    But  the  question  can  only 

le  settled  by  careful  observations  as  to  the  state  of  the  openings  into  the  fourth  ventricle 

B  »  seriea  of  cases  of  hydrocephalus  in  which  the  physical  and  chemical  properties  of  the 

liiid  are  also  accurately  determined.— C.  H.  F. 
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The  total  quantity  of  fluid  in  this  case  was  eereu  or  eight  pints,  ft&d  oil  d 
it,  with  the  exception  of  one  pint,  lay  beneath  the  dura  mater  at  the  tim* 
of  the  autopsy.  There  was.  however,  a  hoi©  in  the  corpxi*  callotum,  uid 
Bright  himaelf  euppoeed  that  the  Tentricles  were  the  origiDal  seat  of  tba 
effusion.  Wilks  ulwaya  believed  that  the  rupture  through  the  corpos  caflfr 
sum  did  not  take  place  till  just  before  death ;  and  the  case  cajinot  be  fiirir 
cited  as  one  of  external  hydrocephalus  (see  Catalogue  of  Guy's  Museum,  N(^ 
1000). 

Congenital  hydrocephalus  is  often  associated  with  malformation  of  other 
parts  as  well  as  the  brain.  It  in  found  in  eombination  with  spina  hitida, 
and  in  one  of  these  cases  at  Guy's  Hospital  the  central  canal  of  the  cwd  wis 
greatly  dilated. 

A  certain  degree  of  secondary  dilatation  of  the  ventricles  m  comwi 
in  cases  of  cerebellar  tumour ;  and  sometimes,  when  the  cranium  beeootf 
enlarged,  the  disease  has  been  mistaken  for  primary  hydroc4>phal«*,  iiitfl 
a  new  gro^'tli  is  discovered  at  the  autopsy.  In  these  caaes  the  tumNir 
probably  presses  on  the  veins  of  Galen  and  thus  produces  passive  cffaUMB 
into  the  ventricles. 

Enlargement  of  the  head  is  usually  the  Erst,  as  well  as  the  priad|)ii 
^mptom  of  hydrocephalus.  Among  forty-five  cases  collected  by  the  late  Dr 
Charles  West  there  were  twelve  in  which  the  frequent  repetition  of  fit*  fifft 
drew  attention  to  the  disease,  four  in  which  it  began  with  some  other  indi- 
cation of  cerebral  disturbance,  and  six  in  which  it  arose  out  of  oa  lAati* 
attack ;  in  the  remaining  twenty-three  cases  no  definite  cerebral  fymph© 
preceded  the  discovery  that  the  head  was  increasing  in  size. 

The  effect  of  the  disease  upon  the  cranial  hones  is  to  separate  tlno 

more  and  more  widely  except  at  the  base.     Trousseau  compared  the  chiap 

to  the  falling  back  of  the  petals  of  an  oj>emng  flower     The  frontal  boof 

rises  vertically  above  the  eyebrows,  or  even  overhangs  them;  the  temportl 

and  parietal  bones  arch  outwards,  so  as  to  hide  the  ears  when  the  tcilp  i* 

viewed  from   above ;    the  occipital   bone  extends  backwards   aluioft  hff^' 

zontally.     Thus  the  head   may  acquire  an  enormous  circumference?,   D^ 

Dickinson  had  imder  his  care  a  child  nine  months  old,  in  whom  it  laeiwre^ 

thirty-one  inches,  and  instances  in  which  it  ultimately  readied  fortr  *^ 

even  fifty-two  inches  are  cited  by  Trousseau.     A  strange  contract  is  ailorW 

by  the  shape  of  the  face,  which  appears  unnaturally  small,  with  »n?u)»f 

featiu'es  and  a  sharp  chin.     The  base  of  the  skull  is  generally  najT" 

shallow  fossae.     The  presence  of  the  fluid  in  the  anterior  eoruua  of  ti 

I  tricles  affects  the  orbital  plates,  so  that  they  become  convex  dowotiH* 

!  and  thus  arises  a  curious  symptom  of  the  disease  ;  part  of  the  iri8»  lod  f«fi 

!  of  the  pupil,  is  hidden  by  the  lower  lid,  while  the  sclerotic  above  the  cuns^ 

I  is  exposed  to  view. 

The  vertex  of  the  head  forms  an  open  area,  which  oorrespcmda  with 
natural  fontanelles,  expanded  so  as  to  meet  together  between  the  pin( 
bones  and  dividing  the  two  halves  of  the  frontal  1x»ne  by  a  dufl 
reaehes*  nearly  to  the  root  of  the  nose.     There  is  always,  however,  • 
of  ossification  going  on  which  tends  to  cover  the  brain  in,  in  fpilf  of 
process  of  expansion  which  is  going  on.     In  exH mining  the  crania  of  hy^ 
cephalic  children  whose  death  oceiu*red  w*hile  the  disease  was  In 
Dr  Fagge  found  that  the  origrinal  outlines  of  the  bones  were  itill 
visible,  but  that  they  were  surrounded  by  broad  zones  of  tuew  amet^ 
material,  marked  by  radiatintr  lines  which  showed  the  d<?^>  *^'-  '^^    '^  '^*''^ 
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growth.  The  closure  of  the  skull  is  often  hastened  by  the  formation  of 
€tssa  triquetrOj  which  may  be  felt  loose  in  the  membrane.  The  date  at 
which  it  is  completed  yaries  widely  in  different  individuals ;  in  Dr  Bright's 
patient,  Cardinal,  the  anterior  fontanelle  is  said  to  have  been  finally  ossified 
at  about  the  tweniynseventh  year.  As  a  rule  the  shape  of  a  hydrocephalic 
skull  approaches  that  of  a  sphere.  It  often,  however,  appears  somewhat 
quadrilateral,  from  the  projection  of  the  frontal  and  parietal  eminences. 
The  bones  have  no  diploe ;  they  are  generally  very  thin,  and  are  sometimes 
translucent ;  but  where  life  had  been  prolonged  past  middle  age  they  have 
been  found  greatly  thickened.  The  museum  of  Guy's  Hospital  contains  a 
specimen  of  extensive  ossification  of  the  dura  mater,  which  was  taken  from  a 
case  of  this  kind. 

The  separation  of  the  cranial  bones  by  accumulation  of  fluid  within  the 
akuil  is  not  altogether  confined  to  infants.  There  is  a  classical  case,  re- 
corded by  Matthew  Baillie,  of  a  boy,  aged  seven,  whose  skull  had  appeared 
to  be  firmly  united,  but  in  whom  at  the  time  of  death  there  was  an  interval 
of  three  quarters  of  an  inch  at  the  sagittal,  and  one  of  half  an  inch  at  the 
coronal  suture.  Dr  Dickinson  says  that  the  same  thing  has  been  known  to 
occur  in  adults ;  but  even  in  children  it  is  exceedingly  infrequent  when  the 
bones  have  once  become  interlocked. 

Physical  signs. — In  well-marked  cases  of  hydrocephalus  it  is  easy  to 
transmit  a  wave  of  fluctuation  from  one  hand  to  the  other  across  the  dis- 
tended scalp.  The  skin  and  the  subcutaneous  tissues  are  exceedingly  thin, 
and  the  ramifications  of  large  veins  are  often  plainly  visible  through  the 
•canty  hair.  The  head  may  be  translucent,  like  a  hydrocele,  when  a  candle 
is  held  behind  it ;  and  in  Cardinal's  case  this  was  observed,  if  the  sun  was 
■hining  behind  him,  imtil  he  was  fourteen  years  old. 

One  may  sometimes  obtain  a  bruit  de  pot  fele  on  percussing  a  hydro- 
cephalic head,  especially  when  the  mouth  is  open. 

Rilliet  and  Barthez  maintained  that  in  cases  of  hydrocephalus  the  systolic 
murmur,  which  is  audible  on  listening  over  the  fontanelle  of  a  healthy  child, 
11  not  to  be  discovered ;  but  more  recent  observers  have  plainly  heard  it, 
although  they  admit  that  it  is  sometimes  absent.  Even  under  normal 
conditions  this  cranial  murmur  is  only  audible  until  the  fifth  month. 

Symptoms. — ^A  hydrocephalic  infant  is  often  imable  to  raise  its  head 
from  the  pillow,  and  an  older  child  sits  with  the  head  resting  on  the  table, 

.  «r  walks  with  it  carried  between  his  hands,  "  just  as  a  milkmaid  steadies  her 

•pail." 

In  those  rare  instances  in  which  a  skull  already  ossified  expands  under 
the  influence  of  the  disease  (as  in  Baillie's  patient  already  referred  to),  head- 
ache, stupor,  and  paralysis  of  all  the  limbs  may  be  present  long  before  any 
enlargement  is  noticed.  Such  cases  are  transitional  between  the  hydro- 
cephalus of  early  childhood  and  that  of  adult  life.     But  in  yoimg  children 

cin  whom  the  cranial  cavity  readily  yields,  it  is  often  surprising  how  few 

ijyinptoms  of  cerebral  disturbance  can  be  made  out,  even  when  the  quantity 
of  fluid  is  already  large.     Headache  is  often  present ;  and  the  children  some- 

t  times  show  that  they  are  in  pain  by  restlessness  and  a  sad  whining  cry. 

4'Tomiting  is  of  frequent  occurrence,  and,  like  the  headache,  it  is  apt  to  be 

'«zcited  by  movement,  especially  when  the  child  sits  up. 

The  sight  sometimes  remains  ^ood  throughout  the  whole  course  of  the 
sease ;  but  in  most  cases  there  is  blindness  from  an  early  stage,  and  the 

vptic  discs  are  found  white  and  atrophied.     Perhaps  this  sometimes  occurs 
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as  the  direct  result  of  pressure  on  the  optic  tracts ;  but  iu  many  instances  it 
is  secondary  to  '*  choking  "  or  neuritis.  Huguenin  examined  three  infanti 
with  congenital  hydrocephalus  between  the  twentieth  and  the  thirty-lifth 
day  after  birth,  and  in  each  case  found  the  discs  reddened  and  swollen 
(  Stauungspapille). 

The  hearing  is  seldom  impaired;  as  Dr  Dickinson  remarks,  a  young 
child  who  is  perfectly  blind  may  at  once  recognise  its  mother  by  her  voiw. 
The  smell  is  said  to  be  sometimes  absent,  and  the  olfactory  lobes  atrophied, 
but  probably  in  such  cases  there  would  be  other  malformations  of  tLe 
nervous  centres  as  well.  The  taste  seems  oft^n  to  be  perverted;  for 
the  appetite  is  voracious  and  indiscriminate. 

Impairment  of  the  muscular  power  of  the  limbs  may  be  present  in  all 
degrees,  from  a  slight  failure  of  co-ordination  in  standing  or  walking  up  t<»  a 
total  paralysis.  Spasmodic  affections  of  various  kinds  occur,  nystagmui 
especially,  but  also  partial  clonic  or  tonic  spasms  of  the  limbs,  and  gome- 
times  general  eclampsia.  The  legs  and  arms  are  often  stunted  in  their 
growth  and  their  muscles  undeveloped. 

In  some  cases  of  congenital  hydrocephalus  there  is  no  advance  of  intelli- 
gence from  the  time  of  birth  onwards.  In  others  the  brain  develops  to 
some  extent,  but  very  slowly,  so  that  during  childhood  such  patients  would 
generally  be  classed  as  imbeciles. 

Cardinal,  whose  head  grew  from  a  fortnight  after  birth  until  he  was  fife 
years  old,  learnt  to  walk  soon  after,  went  to  school,  and  soon  learnt  to  read 
well  and  to  write  a  little ;  but  he  was  obliged  to  give  up  writing  from  the 
headache  caused  by  stooping  over  the  desk.  His  health  was  tolerable  until 
the  age  of  twenty-three,  when  epileptic  fits  began  to  occur.  When  he  was 
twenty-nine  years  old  his  memory  was  weak,  and  it  did  not  retain  datet 
and  periods  of  time ;  it  was  said  that  he  had  never  been  known  to  dream. 
There  was  something  childish  and  irritable  in  his  manner,  and  he  wu 
easily  provoked.  He  was  stated  not  to  have  sexual  desire,  but  he  vaa 
fond  of  society  and  affectionate  to  his  mother.  His  voice  was  childish,  weak, 
and  somewhat  hoarse.  He  died  in  his  thirtieth  year,  in  1824,  having  become 
exceedingly  feeble,  with  symptoms  of  phthisis. 

In  the  Fulbourn  Asylum  the  late  Dr  Bacon  had  a  female  patient,  aged 
fifty-three,  whose  head  measured  twenty-seven  inches  in  circumference;  yet 
she  could  sing  and  talk,  and  was  not  without  memory  or  intelligence. 

In  some  rare  cases,  in  which  hydrocephalus  is  thus  arrested,  the  intel- 
lectual faculties  are  said  to  reach  normal,  and  the  name  of  the  author  of 
*  Vanity  Fair '  has  often  been  cited  as  an  illustrious  example  of  the  fact 
But  probably  the  diflficulty  of  distinguishing  a  rachitic  enlargement  of  the 
head  from  *'  water  on  the  brain  "  has  not  been  sufficiently  taken  into 
account. 

For,  strange  as  it  must  appear,  it  is  a  fact  that  errors  have  not  infre- 
quently been  committed,  even  by  skilled  observers,  as  to  the  presence  <A. 
water  on  the  brain,  and  it  has  sometimes  turned  out  that  the  disease  fc«» 
only  rickets.     This  particular  blunder  may  be  avoided  by  measuring  the  e^v 
cumference  of  the  skull,  and  comparing  it  with  what  it  should  be,  accordi^^^ 
to  the  age  of  the  child,  in  a  table  of  standard  measurements,  such  as  C^ 
which  is  given  by  Huguenin.     The  same  writer  says  that  even  where  t:^- 
yielding  of  the  softened  bones  leads  to  an  accumulation  of  ventricular  fli^^ 
in  a  rachitic  infant,  the  ophthalmoscope  shows  the  true  character  of  ii^ 
-case,  since  the  optic  d\Beft  at^  \m«i^^c\.^.    1\»  \%^  \3L<wiever^  doubtful  whetb^J 
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bese  tests  apply  to  the  cases  which,  there  is  really  most  danger  of  confusing 
dth  hydrocephalus,  namely,  the  rare  condition  which  will  be  described  as 
ivpertrophy  of  the  brain*  (p.  850). 

Course. — ^The  course  and  termination  of  hydrocephalus  vary  widely  in 
ifferent  cases.  Sometimes  the  disease  imdergoes  a  rapid  advance,  and 
lestroys  life  in  a  few  months  by  coma  or  by  a  succession  of  epileptiform 
eizures.  Very  often  the  child  dies  through  some  intercurrent  malady, 
uch  as  measles  or  whooping-cough.  In  certain  very  rare  cases  the  fluid 
uakes  its  way  through  the  skull,  and  may  even  be  discharged  externally, 
^okitansky  once  saw  it  poured  out  through  the  open  sutures  and  diffused 
)eneath  the  tissues  outside  the  cranium.  Several  writers  have  recorded 
jistances  in  -which  it  has  escaped  through  the  nose,  or  even  through  the 
upper  eyelid  (see  a  remarkable  case  by  Dr  StClair  Thomson,  with  analyses 
»f  the  cerebro-spinal  fluid  by  Dr  Halliburton,  *  Proc.  R.  Soc.,'  1900).  When 
the  discharge  takes  place  into  the  nasal  fossse  it  is  supposed  that  the  eth- 
moid bone  must  have  been  loosened  from  its  attachments  by  the  pressure  to 
which  it  is  subjected,  just  as  a  skull  is  separated  into  constituent  parts  by 
being  filled  with  pus  and  then  with  water. 

In  1884-5  the  writer  had  a  child  under  his  care  in  Guy's  Hospital  with  extreme 
bjrdrocephalus,  whose  case  is  worthy  of  note  from  its  having  been  under  continuous  obser- 
vation from  the  beginning  of  the  disease  till  its  end.  The  patient  was  a  remarkably  fine 
•oj,  six  years  old,  and  free  from  family  proclivity  to  disease  of  the  brain.  He  first,  while 
ring  in  the  country,  began  to  lose  power  over  his  bladder,  then  he  had  occasional  fits, 
Mniting,  headache,  and  staggering,  with  slight  loss  of  power  in  the  limbs,  and  then  dim- 
ess  of  sight.  We  found  optic  neuritis.  It  was  at  first  thought  that  there  was  a  tumour 
r  the  superior  vermiform  process  pressing  on  the  veins  of  Galen  and  causing  secondary 
f drocephalus ;  but  the  subsequent  course  of  the  disease  did  not  confirm  this  supposition. 
he  child  went  through  a  slight  attack  of  diphtheria.  The  head  gradually  enlarged,  the 
ut  became  feeble,  complete  blindness  with  double  optic  atrophy  followed,  and  at  last  he 
y  passive  and  almost  motionless  in  bed  with  incontinence  of  faeces  and  urine,  but  almost 
ways  free  from  pain  and  with  no  convulsions  or  paralysis.  During  the  last  few  weeks 
kcre  was  tonic  contraction  of  the  arms  with  ankle  clonus,  and  for  the  first  time  rapid  loss 
!  flesh.  He  died  at  the  age  of  eight,  having  lived  nearly  two  years  in  the  hospital  (Deov 
Sth,  1886).  Fo9t  mortem  all  the  organs  were  healthy,  except  the  nervous  system.  The 
rain  was  dbtended  by  serous  effusion  in  both  ventricles.  The  skull  was  completely 
uified.  The  central  canal  of  the  cord  was  wider  than  usual  in  the  cervical  region,  and 
kere  was  early  sclerosis  of  one  lateral  column.  There  were  no  adhesions  about  the  fourth 
sntride  nor  sig^s  of  meningitis  anywhere,  except  some  adhesions  and  thickened  dura 
Later  over  the  orbital  plates. 

Prognosis. — Sometimes  the  disease  may  undergo  arrest  after  a  time,  and 
M  the  child  grows  older  the  increased  size  of  the  head  ceases  to  be  con- 
picuous.  Some  years  ago,  in  examining  the  body  of  a  man  aged  forty- 
"kree,  who  had  been  killed  by  an  axicident,  Dr  Fagge  found  well-marked 
hydrocephalus,  probably  a  residue  from  childhood ;  unfortunately  no  infor- 
Kiation  as  to  the  man's  mental  capaxiity  or  attainments  could  be  obtained. 
Such  persons  have  been  known  to  live  to  advanced  age.  It  is,  however, 
relieved  that  cases  of  this  kind  have  a  marked  tendency  to  relapse,  and  that 
liere  is  special  risk  of  it  at  the  time  when  the  ossification  of  the  skull  is 
inally  completed.  In  most  cases  death  closes  a  melancholy  scene  before  the 
hild  has  reached  three  years. 

Treatment. — The  treatment  of  hydrocephalus  is  unsatisfactoiy.  As 
li^ht  be  expected,  diuretic  drugs  are  those  chiefly  prescribed,  such  as 
axaXL  quantities  of  grey  powder  or  of  calomel,  pills  containing  meroury  and 

*  I  suppose  a  case  of  this  kind  occurred  to  me  at  the  Evelina  Hospital  of  which  I 
ava  Qufortunately  preserved  no  notes.  During  the  child's  life  the  presence  of  hydro- 
rplttlus  was  never  doubted  by  me,  nor  by  anyone  who  saw  it;  but  when  the  skull  was 
»ened  it  was  found  to  contain  nothing  but  a  large  solid  brain.— C.  H.  F. 
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squill  in  doses  adapted  to  the  age  of  the  patient,  the  liquor  hydrargyn  pe^ 
ohloridi,  and  iodide  of  potafiaium.  It  is  doubtful  whether  benefit  is  ob- 
tained by  such  remedies,  notwithstanding  the  two  remarkable  ca*e6  tiled 
by  Sir  Thomas  Watson.  In  Lord  Herbert's  Life  (c  1625)  he  relate*  tJw 
following  marvel :  "  My  cosen,  Athelstan  Owen,  having  an  bydroceplule  in 
that  extremity  that  his  eyes  began  to  start  out  of  his  head,  and  hix  Xim^ 
to  come  out  of  his  mouth,  ...  I  prescribed  for  hini  the  decoction  of  twu 
diuretic  roots,  which  after  he  had  drank  four  or  five  daya,  he  urined  i« 
that  abundance  that  his  head  by  degrees  returned  to  ita  ancient  figurcr 
and  all  other  signs  of  health  appeared/' 

The  frequent  presence  of  rickets  in  hydrocephalic  children  su^ge^ts  ti« 
administration  of  cod-liver  oil  and  of  the  preparations  of  iron ;  and  ihm 
do  not  exclude  such  more  direct  treatment  as  is  afforded  by  di^talts,  iodik 
or  acetate  of  potass,  or  the  perchloride  of  mercury,  if  it  should  be  dmad 
advisable. 

Of  local  modes  of  treatment,  one  consists  in  the  application  of  prwore 
to  the  head.     Fonoerly  it  was  usual  to  cover  the  whole  of  the  Bcalp  witk 
strips  of  adhesive  plaster.     But  it  has  since  been  found  sufficient  to  lo^ 
round  the  head  with  a  tillet  of  elastic  webbing,  two  or  three  inches  wide, 
and  carefully  adjusted,  so  as  not  to  cause  redness,  or  to  impress  the  pattern 
of  the  material  upon  the  skin.     Care  must  also  be  t4iken  to  ehift  it  (nas 
time  to   time,   so  that  it  may  not  irritate  the  frontal  eminencea.    Qt 
necessity  for  such  precautions  is  shown  by  the  fact  that  aloughing  of  t^ 
integuments,  leading  to  the  death  of  the  patient,  has  occurred  when  tlwy 
have  been  neglected.     Dr  Dickinson  speaks  in  high  terms  of  this  pnoc^viurct 
and  says  that  it  may  be  expected  to  succeed  in  arresting  the  diseue  m  ti< 
majority  of  cases,  provided  that  the  child  is  young  and  that  the  enlax^eiatfil 
of  the  head  is  of  recent  development. 

One  instance,  vvliich  he  relates  in  detail,  is  tbnt  of  m  boj,  aged  thirteen  moaehii  tli^ 
skuU  Imd  been  growing  out  of  proportion  to  the  rest  of  tbe  body  for  oIii«  oMmtJai  M^ 
me&snred  twtiuty*two  indies  round.  The  eyes  were  depressed.  Tber«  wen  ocaiio'^ 
convulsive  tittaeks.  An  elastic  bandAire  was  put  on,  and  it  was  worn  for  thrve  ymn,  Msf 
renewed  a»  often  as  was  necessary.  Dinreties  and  cod-liver  oil  were  given  durinif  tbi  «■» 
period.  Within  four  montbs  the  circumference  of  the  head  became  reduced  to  10|  (ac^ 
At  the  end  of  the  trentment  the  bones  were  fully  ossified;  and  altboogb  tltebasdi*^ 
was  then  completely  covered  with  hair,  mensured  214^  or  21f  inches,  ita  diijwo|i«rli«i* 
size  wa«  much  less  congpicuous.  The  position  of  the  eyes  was  natural.  Tbcre  bad  bi<tM» 
convuliione  for  eighteen  months.  The  child,  at  this  time  more  t)ian  four  yean  oR  «** 
aensihle,  and  conld  make  use  of  simple  words  for  talking;  but  his  memory  was  drtfci«c^ 

Paracentesis  of  the  head  with  a  small  trocar,  at  the  outer  angle  of  tb^ 
l^eat  fontanelle,  has  been  recommended  by  some  physicians,  and  it  ba*  bee^ 
performed  on  several  occasions  at  Guy's  Hospital,  Perhaps  the  beat  ikag 
that  can  be  said  in  its  favour  is  still  the  fact  that  in  a  case  recorded  rniBJ 
years  ago  by  Mr  Greatwood,  a  hydrocephalic  child,  having  accidentally  fito 
upon  a  nail  which  penetrated  its  skull,  recovered  after  three  pintJ  of  fi»^ 
had  slowly  escaped  through  the  woimd.  Cases  are  also  on  record  of  rero«*7 
after  evacuation  of  fluid  through  the  nose.  Scarcely  less  »ucc«iiftii 
results  have  been  reported  after  paracentesis ;  but  most  of  the  caieft  Jo 
not  stand  criticism.* 

Only  a  small  quantity  of  fluid  (not  more  than  two  or  three  ounces)  •hool^ 
be  withdrawn  at  a  time,  on  account  of  the  danger  of  setting  up  oooroliioo^ 

•  See,  for  example,  the  late  Dr  West's  remarks  in  1842  on  flfty»sU  eaafs  of  IjAts- 

cephahis  treated  by  tapping  the  skull  ('Lectures  on  Diseases  of  ChUdrvn/ p>  l^"^):  ■*' 
theme  of  Sir  Somuel  Wilks  (*  Diseases  of  the  Nervous  S^sttuK*  v»   ITK)- 
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le  result  appears  to  be  good,  the  tapping  may  be  repeated  again  and 
1,  a  bandage  being  applied  in  the  intervals.  The  injection  of  iodine 
the  distended  ventricles  has  occasionally  been  practised,  and  has  not 

followed  by  death ;  but  there  is  no  ground  for  supposing  that  it  does 
After  having  several  times  practised  paracentesis,  Dr  Eustace  Smith 
seen  no  decided  benefit  result,  and  sometimes  decided  evil,  and  Dr 
[hart  speaks  but  little  more  favourably  of  the  operation.  In  the  one 
in  which  the  writer  advised  it  the  results  were  disastrous.  Mr  Watson 
ne  has  reported  three  cases  in  which  "  drainage  '*  of  the  ventricle  into 
subdural  space  was  accomplished  by  means  of  catgut  threads.  The 
ts  were  not  satisfactory  (Brit.  Med.  Assoc,  August,  1898). 
f  late  years  paracentesis  has  been  performed  in  the  lumbar  region  in 

of  hydrocephalus  as  well  as  in  tuberculous  meningitis.     It  is  a  mode 
moving  the  fluid  from  the  ventricles  more  gradually  and  more  safely 

by  puncturing  the  skull.  Some  cases  seem  to  have  benefited  by  the 
ition,  and  it  deserves  further  trial. 

hydrocephalus  of  adult  life, — This  is  a  very  rare  condition.  Dean 
is  said  to  have  died  of  it  in  1745,  when  seventy-seven  years  old,  after 
ness  of  three  years'  duration ;  but  one  cannot  speak  confidently  of  the 
Watson  records  the  case  of  a  young  and  successful  barrister,  who, 
one  or  two  sudden  attacks  of  unconsciousness,  became  dull,  stupid, 
nsensible,  and  at  length  died ;  the  only  alteration  found  in  the  brain 
he  presence  of  a  large  quantity  of  serous  fluid  in  the  ventricles, 
natomically  there  is  a  close  correspondence  between  cases  of  this 
and  those  of  hydrocephalus  occurring  in  childhood.  Similar  changes 
ound  in  the  ependyma  of  the  ventricles;  it  is  tough  and  thick,  and 
be  granular  to  the  touch,  or  may  have  a  pitted  aspect  like  that  of  the 
lie  of  the  liver  in  some  cases  of  perihepatitis;  the  floor  of  the  third 
icle  bulges;  and  the  membranes  at  the  base  are  thickened,  opaqiie, 
aatted  together.  The  quantity  of  the  fluid  varies ;  it  has  not  exceeded 
Ben  ounces  in  the  cases  observed  at  Guy's  Hospital.  Whenever  its 
xsters  have  been  recorded,  it  was  clear,  and  contained  very  little  albu- 
The  cranial  bones  are  generally  thin,  and  there  is  deficiency  of  the 
b;  the  interior  of  the  skull  is  marked  by  sharp  ridges,  with  furrows 
$en  them,  which  correspond  to  the  sulci  and  gyri  of  the  hemispheres 
ire  obviously  caused  by  the  outward  pressure  of  the  brain.  There  is 
ed  flattening  of  the  hemispheres. 

linically,  the  relation  between  the  hydrocephalus  of  adult  life  and  that 
ildhood  is  one  of  contrast  rather  than  resemblance.  The  enlarge- 
of  the  head,  which  renders  the  diagnosis  of  the  latter  so  easy,  is  want- 
1  the  former ;  and  the  symptoms  present  scarcely  distinguish  it  from 
chronic  affections  of  the  brain. 

he  following  are  the  most  remarkable  among  fifteen  cases  extracted 
the  records  at  Guy's  Hospital  by  Dr  Fagge.  In  all  of  them  the  ven- 
B  were  dilated  with  effusion.  The  additional  facts  added  in  brackets 
observed  in  the  cases  which  came  under  the  present  writer's  view. 

A.  man  aged  twenty-three,  a  patient  of  Dr  Wilks,  laid  that  he  had  been  well  until  a 
^ore,  when  he  noticed  a  numbness  in  his  feet  and  legs,  which  gradually  extended  up 
faee.  He  had  kept  his  bed  for  three  months.  A  fortnight  back  he  once  found 
r  unable  to  micturate,  so  that  a  catheter  had  to  be  used.  Within  the  last  weeks  he 
d  two  fits,  in  which  he  was  insensible.  On  admission  there  was  a  slight  convergent 
;  the  pupils  were  dilated;  the  optic  discs  were  ill-defined  and  rad,  with  some 
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plugging  of  the  veins  and  retinal  hflemorrbages.  He  had  DuinbneM  of  the  feet  and  Ieg\ 
and  of  the  face  about  the  mouth.  He  did  not  chew  his  food  properly ;  portioni  of  it  woaM 
fall  out  of  his  mouth  while  he  was  eating.  His  mind  seemed  not  to  be  clear;  and  his  state- 
ments varied.     He  passed  his  urine  into  the  bed.    After  a  few  days  he  died  suddenly. 

2.  A  man,  aged  thirty-two,  under  the  care  of  Dr  PMvy,  had  been  obliged  to  give  np  woii 
eighteen  months  before  his  admission  into  the  hospital,  on  account  of  a  pain  in  the  besd. 
Nine  months  ago  he  lost  his  speech,  had  right  hemiplegia,  and  was  ins«nsiblfs  for  tbvr 
weeks.  From  that  time  his  memory  was  imperfect.  Eight  days  before  bit  death  be  tgm 
became  affected  with  partial  hemiplegia  and  inability  to  speak.  He  pasted  his  nrioe  tad 
faeces  under  him.  During  the  last  few  hours  of  his  life  he  had  a  series  of  fits,  which  bej^io 
in  the  left  side  of  the  face,  and  in  which  the  eyes  were  turned  to  the  right. 

3.  A  man,  aged  fifty -seven,  a  cooper,  was  taken  in  with  partial  right  hemiplegia,  whieli 
had  come  on  suddenly  four  days  previously,  while  he  was  in  the  act  of  striking  a  piece  of 
iron ;  he  managed,  however,  to  get  home  afterwards,  the  distance  being  half  a  mile.  He 
did  not  seem  very  ill  on  admission,  and  looked  a  strong,  healthy  man ;  but  he  died  roller 
suddenly,  nine  days  after  the  attack.  [In  addition  to  immense  distension  of  the  ventricles, 
with  roughening  of  the  cpendyma,  there  was  in  this  case  softening  of  the  superficial  ptru 
of  the  corpora  striata,  and  gpranule-masses  were  discovered  with  the  microscope.] 

4.  A  man,  aged  fifty-five,  was  admitted  for  chronic  dilatation  of  the  stomach,  in  order 
that  the  treatment  with  the  stomach-pump  might  be  carried  out.  But  he  became  light* 
headed,  and  two  days  later  he  was  convulsed  and  fell  into  a  semi-comatose  condition,  in 
which  he  lay  gproaning  and  muttering  until  at  the  end  of  a  few  hours  he  died.  He  had 
complained  of  severe  pains  in  the  head  three  months  before. 

5.  A  boy,  aged  fifteen,  who  had  two  sisters  in  an  asylum,  was  taken  in  with  veryohicir^ 
symptoms.  He  was  aniemic;  he  vomited  occasionally;  there  was  slight  fever;  iobk  of 
the  superficial  glands  were  swollen  ;  he  complained  of  pains  in  the  head  and  in  the  huk  of 
the  neck.  After  a  time  his  mind  began  to  wander ;  he  lay  on  his  side,  with  his  legi  ditvi 
up ;  he  answered  questions  slowly  and  unwillingly ;  his  eyes  were  half  closed  and  pnpIi 
dilated ;  the  temperature  was  now  below  normal,  sometimes  not  above  97°.  He  died  Terjr 
gradually. 

6.  A  man,  aged  twenty-two,  was  admitted  under  Dr  Haberahon  in  1871  for  lerere 
cerebral  symptoms.  He  had  once  fallen  from  a  scaffold,  striking  the  left  side  of  hit  heid; 
and  was  insensible  for  a  fortnight,  with  bleeding  from  the  mouth,  the  nose,  and  the  left  etr. 
At  the  end  of  three  months  he  resumed  his  work,  but  was  noticed  to  be  strange  in  manner. 
Seven  months  before  his  death  he  was  attacked  with  violent  headache  and  shivering.  He 
gradually  became  unable  to  stand,  and  passed  his  urine  and  fseces  under  him.  While  in  the 
hospital,  he  lay  all  day  in  a  drowsy  condition.  He  would  answer  questions,  but  soon  began 
to  ramble  in  his  talk.  He  was  occasionally  sick,  his  pupils  were  dilated,  and  his  hesd  wai 
drawn  back.  Two  months  before  his  death  he  had  a  fit ;  and  a  month  later  a  second  one. 
After  this  he  lay  perfectly  still,  saying  nothinpr,  and  eating  no  solid  food;  towardi  the  lait 
he  became  extremely  emaciated.  [Besides  well-marked  indications  of  chronic  meningitii, 
and  a  greatly  dilated  state  of  the  ventricles,  the  anterior  and  middle  lobes  of  the  brain 
were  adherent  to  the  dura  mater  at  the  base,  especially  on  the  left  side.  There  waa  a  little 
ochrey -yellow  discoloration,  extending  into  the  brain-substance,  no  doubt  the  resoltof  eifo* 
sion  of  blood  at  the  time  of  the  injury.  The  foramen  of  Magendie  at  the  apex  of  tbefoarth 
ventricle  appeared  to  be  closed,  so  that  the  rase  might  be  cited  in  support  of  HDton'i 
theory  of  hydrocephalus  (p.  825).    The  ventricular  fluid  contained  scarcely  anyalbanen.] 

7.  A  man,  aged  thirty,  a  patient  of  Dr  Wilks,  died  in  the  hospital  in  1876  from  diicaie 
of  the  aortic  valves  and  bronchitis.  Towards  the  last  he  seems  to  have  bad  no  nsiked 
cerebral  symptoms,  but  when  admitted  he  was  comatose,  parsing  urine  and  faces  aider 
him,  and  remained  so  for  several  days  before  he  gradually  recovered  consciooaneia.  His 
coma  l>eg:an  with  a  succession  of  fits,  and  while  in  the  ward  he  had  one  or  two  sttacb 
affecting  the  left  side.  He  seemed  intelligent,  and  answered  questions  leadilj.  Sifht 
years  before,  when  he  was  a  healthy  young  man,  he  had  fallen  from  a  ladder,  and  cat  kia 
head.  He  was  brought  home  insensible,  was  delirious  for  two  days,  and  was  laid  ap  for 
eleven  weeks.  Ever  after  he  was  unable  to  do  any  hard  work.  His  memory  foiled  kin,  be 
had  headache,  and  feeling  on  the  left  side  of  the  body  gradually  became  defectiTS.  Hi» 
first  fit  occurred  five  years  before  his  admission.  [Besides  distension  of  the  ventriclea and 
the  aqueduct,  which  held  fourteen  ounces  of  fluid,  there  was  a  repaired  fracture  of  the  base 
of  the  skull,  and  the  brain  on  its  under  surface  was  discoloured.] 

It  is  clear,  from  the  cases  just  recorded,  that  in  the  adult  diagnoiu 
between  hydrocephalus  and  other  chronic  cerebral  diseases  is  exceedin^Vj 
diflficult,  if  not  impossible.     Hemiplegia  is  sometimes  present,  and,  "^^ 
eclampsia  and  vomiting,  might  easily  lead  to  the  diagnosis  of  a  cere^ifl^ 
tumour. 
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Huguenin  attempted  to  give  a  clinical  account  of  the  hydrocephalui 
of  adiilts ;  but  his  descnption  of  the  gjmptoniB  by  no  means  corresponde 
with  our  experience.  He  speaks  of  the  affection  as  bearing  the  closest  re- 
semblance to  general  paralysis  of  the  insane,  and  reports  two  cases  in  which 
the  resemblance  undoubt^ly  existed,  although  there  was  no  dUire  du 
grandeurt.  His  cases  only  afford  additional  proof  of  the  variety  of  aspects 
that  the  disease  may  assume,  and  of  the  difficulty  of  iU  diagnosis. 

In  the  last  two  of  our  cases  acquired  hydrocephalus  was  attributed  to  a 
severe  fall  on  the  head,  and  in  one  of  Huguenin's  patient*  it  was  traced  to  a 
railway  collision.  He  refers  to  eases  in  which  persons  who  had  experienced 
blows  or  falls  on  the  head,  after  suffering  for  several  months,  or  even  for 
years,  have  at  length  recovered  ;  and  remarks  that  the  chief  symptoms  are 
headache,  giddiness,  and  other  distressing  sensations,  which  often  cause 
the  patient  to  withdraw  himself  from  society. 

A  patient  of  my  own,  a  bjiiik  porter,  hud  seven  jrears  before  received  a  blow  on  the  bead 
jfrom  a  b<»vy  door  of  an  iron  safe;  over  since  be  bud  been  liable  to  pain  in  the  occiput, 
f^ertigOt  and  a  pecaliar  light  feeling  In  the  h^ad.      Somettmei  he  wiis  free  from  these 

Sptoms  for  weekflr  hut  the  leHst  thing  affected  bis  head,  «o  that  be  conld  take  scarcely 
•timulant.     Rending  often  made  btm  feel  giddy ;  and  he  had  been  obliged  to  go  oat  of 
Pich  OD  nccount  of  indescribable  discomfort.     Once  he  complained  of  numbness  in  the 
_  aide  of  his  head,  and  again  of  feeling  as  if  his  collar  were  too  tight.     The  optic  discs 

^ere  normal.  The  perehlorido  of  mercury  was  more  n^eful  than  any  other  medicine  to  this 
patient;  oo  one  occasion  it  entjrirly  kept  off  his  symptoms  for  about  a  year.  He  also  took 
DTomide  of  potassium  and  the  ammoniatod  tinctare  of  valerian;  and  a  blister  was  once 
mppUed  to  the  back  of  the  neck.— C.  H.  F. 

DisBAsss  OF  TTiE  DuiLV  Matbr.— These  are  far  less  important  than  those 
of  the  pia:  the  most  comDion  is  pachymeningitis  secondary  to  injury  or 
disease  of  the  bone.  The  primarj'  inflammatory  thickening  of  the  cervical 
dura  described  above  (p.  675),  has  no  analogue  in  the  skull. 

Plastic  thrombosis  of  thr  sinust^  of  thf  dura  mater.  This  is  rare  as  a 
primary  affection,  though  frequent  as  a  result  of  injury.  It  consists  in 
plugginof  of  one  or  more  of  the  sinuses  with  a  firm  clot,  which  bec(»nea 
closely  adherent,  sometimes  laminated,  and  finally  undergoes  organisation 
iiLto  permanent  tissue.  To  von  Dusch  and  Gerhardt  we  are  indebted  for 
'the  best  account  of  it.  It  baa  also  been  described  as  ''  marasmic  ^'  and  as 
*'  simple  "  thrombosis. 

In  the  first  edition  of  this  work  Dr  Fagge  could  only  refer  to  a  single 
ease  from  the  records  of  Guy  s  Hospital.  Dr  Pitt,  in  his  *  Gulstonian 
l#ecture8 '  for  1890,  quotes  eight  additional  cases  from  the  same  source* 
Three  were  in  infants,  two  in  patients  between  20  and  30  years  of  age, 
id  three  between  40  and  46 ;  two  of  the  adult  patients  were  men,  and 
Ihree  women.     The  following  account  is  chiefly  taken  from  these  lectures. 

The  most  usual  seat  of  the  thrombus  is  the  longitudinal  sinus ;  some- 
times it  extends  into  the  tributary  veins,  so  that  the  hemispheres  are 
covered  with  a  coiling  worm-like  pattern  ;  sometimes  it  is  protoDged  into 
one  of  the  lateral  onuses.  In  some  instances  he&morrhage  in  the  pia  seems 
|o  bave  occurred  as  a  consequence  of  this  affection^  in  others  the  substance 
|i>f  the  brain  has  been  found  much  ecchymosed  or  in  a  stat^  of  red  softening. 

There  are  certain  conditions  wliich  favour  this  form  of  thrombosis,  and 
Inay^  therefore,  suggest  a  suspicion  of  its  presence.  It  has  been  observed 
in  ill-nourished  infants,  six  months  or  a  year  old,  who  have  suffered  severely 
froni  diarrhcea  for  some  weeks  before  their  death.     Such  cases  generally 
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resemble  those  of  the  "  Bpurious  hydrocephalus ' *  de&cnl>ed  •!  p.  I*u6,  t>ul 
with  the  addition  of  Bonie  more  definite  cerebral  STniptums,  such  m 
nystagmus,  squintiiig,  ptosis,  facial  paralysis,  ajid,  most  frequently,  rigiditj 
of  the  neck,  back,  or  limbs.  The  fonUmelle  is  generally  sunken,  but  m 
ODB  of  €rerhardt's  cikse6  it  became  t-ense  towards  the  laat. 

In  adulta,  adhesive  tlirombosis  of  the  cerebral  slnuaea  and  Tcini  mty 
occur  like  clotting  of  the  femoral  vein,  after  enteric  fever*  or  parturition, 
especially  when  much  blood  has  been  lost.  Such,  cases  have  been  deficribd 
as  **  thrombosis  from  marasmus/*  distinct  from  infective  thr«jmbo«isL  Ii 
sometimes  also  occurs  in  cases  of  pneuuionLa»  and  in  the  course  of  pbtlucifl  Cf 
chronic  Bright's  disease^  in  any  condition  of  feeble  cardiac  power  with  lb 
bility  to  venous  stagnation. 

Dr  James  Taylor,  in  '  Allbutt's  System  '  (vol.  vii,  p.  574),  refere  to  ctm 
of  thrombosis  of  the  lon^tudinal  or  cavernous  sinuses  which  oectir  i& 
chlorotic  girls,  apparently  as  the  re^idt  of  aniemia. 

The  recognition  of  plaatic  or  adhesive  thrombosis  of  a  cerebral  &ijw» 
is  rarely  possible  during  life.  In  its  clinical  features  it  resembles  the  nwr? 
common  affections  of  meningitis  or  tumour  of  the  vault  of  the  brain.  En- 
gorgement of  veins  rumiing  from  the  anterior  fontanel le  of  an  infftiit  talhf 
neighbourhood  of  the  temples  and  eai's,  and  tlie  occurrence  of  ei^isUii* 
have  been  described,  as  signs  of  plugging  of  the  longitudinal  ndnuft ;  «Jwl 
oadema  over  the  mastoid  process  as  pointing  to  obstruction  in  th^  wnt* 
sponding  lateral  sinus.     In  the  chlorotic  cases  sev^l*e  headache       '  ^iJ 

have  Ijcen  observed*  followed  in  some  cases  by  hemiplegia  and  ^'  !  ^ 

A  curious  case  was  reported  by  Dr  Hyslop  from  the  We«t  Riding  .AflviuJD, 
of  a  woman  suffering  from  acuto  mania,  who  lost  all  her  symj'toms  i<t  & 
period  coincident  with  the  appearance  of  hsematoma  of  the  ears  and  ®diiil 
of  the  mastoid  region  and  of  the  orbits,  which  waa  believed  to  depend  on 
temparary  plugging  of  the  sinuses  (*  Brain,'  April,  1886,  p.  90). 

The  duration  of  the  thrombosis  is  variable;   it  may  la&t  tt» 
or  death  may  occur  a  few  days  after  its  commencement,  so  fai 
be  determined  from  the  clinical  history  c*t  the  case.     The  lumen  o^  ^ 
obstructed  vein  or  sinus  may,  however,  be  restored  and  recovery  come. 

It  is  doubtful  whether  we  have  any  direct  means  of  preventing  os»p^ 
tion  in  the  sinuses.  In  one  remarkable  case,  the  late  Dr  Moxon  belic^^ 
that  salicylate  of  soda  was  of  great  benefit. 

Infective  throinhuiU  of  the  «miw«. — ^Far  more  common  than  tlic  li»^* 
described  condition  is  one  of  septic  thrombosis  of  the  sinuses. 

This  is  always  secondary  ;  the  thrombosis  is  soft  and  granular,  ajul  ^ 
endothelium  is  no  longer  smooth  and  thin.     Anatomically  it  has  iH'  *^^^ 
relation  to  the  last  lesion  as  septic  phlebitis  has  to  adliesive  inHamui 
a  vein,  and  it  is  as  dangerous  as  the  same  process  elsewhere ;  barttna  aj^ 
always  present,  commonly  streptococci. 

It  is  most  often  the  result  of  otorrhoea,  with  caries  of  the  petrosil  bow- 
but  sometimes  follows  compound  fractures  of  the  skull,  or  caries  of  t^ 
bones  of  the  nose  or  otiier  parts,  or  facial  carbuncle.  ]n  fact,  ita  caoMi  w 
identical  with  those  of  cerebral  abscess  (cf.  p.  789), 

It  often  leads  to  abscess,  or  to  meningitis ;  or  the  septic  phlebitu  D»y 
spread  from  the  lateral  sinus  down  the  internal  jugular  vein  and  pfwinr* 
purulent  lobular  pneumonia  on  that  side,  or  general  pysemia. 

Dr  Pitt  found  36  cases  recorded  at  Guys  Oospital  in  tb«  tinentv  mrw 
1870  to  1889.     Tljcy  were  all  secondary:    22  were  due  to  t*'t^t"'  mT.Tiifa' 
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tion  of  the  ear;   7  followed  fractiire  of  the  skull,  and  3  carbuncle  of  the 
face;  only  one  (a  case  of  pyaemia)  was  caused  by  a  distant  lesion. 

In  15  of  these  cases  there  was  also  lobular  pneumonia;  in  4  general 
pyaemia;  in  three  abscess  of  cerebrimi  (1)  or  cerebellum  (2);  and  in  5 
meningitis. 

He  found  the  most  frequent  seat  of  intra-cranial  thrombosis  (whether 
simple  or  septic)  to  be  the  lateral  sinus  (36  cases  out  of  44),  next  the  longi- 
tudinal (12),  and  next  the  cerebral  veins  (7).  The  other  sinuses  affected 
were  the  cavernous  (4),  circular,  and  superior  and  inferior  petrosal.  The 
greater  liability  of  the  labial  sinus  depends,  no  doubt,  on  the  frequency  of 
septic  thrombosis  from  canes  of  the  middle  ear  and  mastoid  cells. 

This  condition  can  only  be  recognised  when  local  symptoms  of  the 
primary  disorder,  such  aa  otorrhoea  or  tenderness  over  the  mastoid  process, 
or  enophthalmos,  give  a  local  interpretation  to  the  general  signs  of  intra- 
cranial  disease.  The  temperature  is  often  very  high,  seldom  normal  as  in 
cases  of  cerebral  abscess.  Rigors  are  usually  present,  with  headache,  vomit- 
ing, and  sometimes  diarrhoea. 

TreeUment. — ^In  cases  with  local  symptoms,  the  mastoid  bone  should  be 
trephined,  and  a  suppurating  lateral  sinus  may  thuB  be  reached  and  opened. 
With  the  happy  audacity  of  modem  surgery,  this  has  been  repeatedly  per- 
formed, and  the  patient's  life  saved.  Moreover,  to  prevent  extension  of  the 
septic  phlebitis  down  the  internal  jugular  vein,  that  vessel  has  next  been 
ligatured,  opened,  and  washed  out ;  and,  lastly,  the  upper  segment  has  been 
fastened  to  the  surface  of  the  neck,  so  as  to  give  free  external  exit  to  the 
products  of  inflammation  in  the  skull.  At  Guy's  Hospital,  Mr  Lane  had  a 
successful  case  of  this  kind  in  a  boy  ten  years  old,  in  August,  1888  ;  and  Mr 
Ballance,  of  St  Thomas's  Hospital,  brought  before  the  Medical  Society  of 
.  London  (March  3l8t,  1890),  four  similar  cases,  two  of  which  were  brilliantly 
^  successfuL  Earlier  cases  are  recorded  in  Macewen's  classical  work  on 
*  Pyogenic  Diseases  of  the  Brain.' 

Hamatoma  of  the  dura  mater* — There  is.  a  condition  which  was  for 
many  years  a  puzzle  in  pathology,  and  is  not  without  clinical  interest. 
;.  It  consists  in  the  presence  of  one  or  more  membranous  layers  on  the  inner 
^  surface  of  the  dura  mater,  within  the  so-called  arachnoid  cavity.  When 
k*  recent  they  are  soft  and  vascular,  but  in  course  of  time  they  may  become 
(  tough,  white,  and  fibrous,  so  as  to  resemble  in  appearance  the  dura  itself. 
^  Virchow  in  one  instance  counted  six  or  seven  layers,  and  the  membrane  often 
[  extends  over  the  greater  part  of  one  hemisphere  or  symmetrically  over  both. 
The  layers  adhere  at  their  margins  so  as  to  form  a  closed  sac,  or  a  series 
of  sacs,  and  are  generally  attached  more  firmly  to  the  inner  face  of  the 
dura  mater  than  to  the  outer  surface  of  the  pia ;  but  the  cyst  is  sometimes 
perfectly  unattached,  so  that  it  falls  out  as  soon  as  the  subdural  space  is 
opened.  A  considerable  quantity  of  blood,  either  recent  or  tawny-brown 
^ith  age,  is  found  between  the  layers,  which  are  often  deeply  stained  with 
liaematoidin ;  or  the  spaces  may  be  filled  with  a  thin  serous  fluid,  sometimes 
containing  cholesterine. 

In  1845,  Prescott  Hewett,  in  a  paper  read  before  the  Royal  Medical 
and  Chirurgical  Society,  maintained  the  opinion  (which  had  before  been 
advocated  by  Houssard  and  Baillarger)  that  the  starting-point  of  this  dis- 
ease is  an  effusion  of  blood.  But  a  few  years  afterwards  Virchow  gave 
powerful   support   to  the   doctrine   (previously  upheld   by  Bayle   and   by 

*  Synonym, — Pachymeningitis  interna  hssmorrhagica. 
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Hodgkin)f  that  the  earliest  morbid  change  is  an  indHmiujutiay  of  the 
mater ;  this,  he  BUppose-d,  beeoines  hjperaemic,  iind  exudea  upcm  iu 
surface  a  delicate  uiaterial,  richly  supplied  with  wide  thin-walkd 
which  rupture  and  yield  the  blood  that  U  sc»  commonly  found  €Xtr»i 
Virchow's  view  has  been  adopted  by  most  of  those  who  have  since  im< 
the  subject  ;  and  his  name,  ''  pachymeningitis  hsemorrhagica,"  has  met  wiEfc 
general  acceptance. 

Huguenin  still  maintains  that  the  disease  begruis  as  m  faiNiiorrliage ;  ud 
if  his  observations  are  correct,  one  can  hardly  escape  from  the  concluswii 
which  he  draws  ;  in  any  case  the  best  designation  seems  to  h^  the  old  oot 
of  *'  hfiematoma  of  the  dura  mater,"  which  leaves  the  question  of  its  origii 
open.  In  a  nutjority  of  instances  the  affection  is  merely  a  compiicatioa  uf 
cerebral  atrophy,  whether  senile,  or  due  to  intemperance,  or  associated  witJi 
general  paralysis  of  the  insane.  Huguenin  believes  that  lu  many  ca«e»  OJ 
general  paralysis  he  has  been  able  to  trace  the  earliest  stage  of  a  JMBmatOCfcs. 
in  the  presence  of  a  soft  layer  of  blood-clot,  spread  out  over  the  coniroliitiotift 
having  its  greatest  thickness  (2  mm.)  opposite  the  parietal  emineooeft  sod 
gradually  thiiming  off  towards  its  margins.  This  substance  come*  «i 
shreds  from  the  dura  mater,  with  which  it  has  no  vascnjlar 
Moreover,  the  microscope  shows  that  the  clots  contain  at  this  period  noUu^r 
but  a  network  of  coagulated  fibrin,  blood-discs,  and  leuc«*cytes,  ifw^ 
wards  the  clot  undergoes  organisation,  vessels  are  developed  in  it,  m^ 
become  continuous  with  those  belonging  to  the  dura  mater,  which  now 
more  or  less  injected.  Subsequent  changes  lead  to  the  formation  of 
membranes,  with  blood  or  serimi  between  the  layers.  So  that  ap| 
the  same  anatomical  result  may  have  its  origin  in  either  hsemorrl 
inflammation. 

Admitting  that  some  cases  are  primarily  haemorrhagic*  Osier 
scribed  others  in  which  delicate  "  false  membranes  "  have  been  .seen  ootk* 
inner  surface  of  the  dura,  vascular,  but  without  any  trace  of  ha?niorriMft 

The  most  usual  seat  of  this  lesion  is  over  the  up[M?r  surface  of  tbt !» 
spheres,  corresponding  to  the  dura  lining  the  parietal  bonea.  In  abottt^ 
the  recorded  cases  it  has  been  bilateral. 

Hflematoma  of  the  dura  mater  occiu*s  more  often  in  men  than  in  »«©<»■ 
It  is  met  with  chiefly  in  those  who  are  advanced  in  life,  but  occa«ioai^f^ 
may  be  seen  much  earlier;  in  1864  Wilks  showed  to  the  PatbologM 
Society  a  specimen  taken  from  a  young  adult.  It  ir  often  fotmd  in  urfia* 
and  workhouse  infirmaries,  though  very  rarely  in  the  deadhouse  of  s  gio«J 
hospital ;  the  specimen  just  mentioned  ciune  from  the  di8secUttg-rooc&,  ^ 
subject,  a  "  half-witted ''  young  man,  having  died  in  a  workhouse. 

Among  the  causes  of  hseniatoma  are  enmnerated  chronic  alMt^om  ^ 
the  lungs  or  kidneys,  an»mia,  scurvy,  and  hemophilia.  fnjunci  to  t^ 
head  seem  occasionally  to  produce  it.  In  1885  Dr  i^»uain  nhowrd  U>  i^ 
Pathological  Society  a  specimen  taken  from  a  farmer,  aged  fifty-ei^ht,  »1» 
had  for  three  years  suffered  from  cerebral  symptoms,  following  a  fill  'rpo 
his  cart,  when  he  received  a  large  scalp  wound,  and  was  atimned. 

Excessive  aneemia,  particularly  Addison's  aniemia  graiis,  illd  chmcif 
alcoholism,  appear  to  be  best  established  as  predisposing  csiMaa 

Sometimes  the  only  symptom  of  htematoma  of  the  dura  it  a  ^ 
apoplectic  seizure,  from  outpouring  of  fresh  blood  between  tho  mffSk^^^^ 
of  lin  old  coaguluin ;  and  often  the  lesion  is  found  in  those  who  ha^  ^ 
of  general  paralysis  of  the  insane,  without  unusual  symptoms* 
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Hugueuin  relates  tbe  case  of  an  intempemte  nmn,  aged  thirty -one*  who  aljout  two  years 
before  hb  death  began  to  complain  of  severe  headache,  and  who  one  da^  fell  down  nncou* 
icloua,  with  a  alow,  full  pulse,  contracted  pupils,  transitory  convulsive  movements  of  the 
right  side,  sod  partial  paralysis  of  the  right  side  of  the  tace.  After  twenty-four  hours  he 
gradually  recovered  hii  senses  aod  got  up ;  hut  he  continued  to  suO'er  from  pain  in  the  head, 
slowly  lost  lijs  memory  and  intelligence,  and  fiimlly  had  another  seizure  which  proved 
fatal  In  four  days.  The  braiti  was  found  atropliied,  with  diluted  ventridea,  and  there 
was  a  hsBinatoma  on  each  side  consisting  of  a  memhranous  sac  divided  into  compartmenta. 

That  it  is  possible  for  hseDiatomA  to  subside  iifter  giving  rise  to  well- 
marked  sjinptoms  appears  from  the  following  cases  of  Griesinger  and 
BotiilloQ  Lagrange.  ,So  little  is  positively  known  of  recoveries  from  any 
organic  disease  of  the  brain,  that  they  are  well  worthy  of  record* 

The  first  case  was  recorded  by  Bouillon  Lagrange,  and  quoted  by  Huguenin : — A 
man,  aged  teventy-five,  who  was  suffering  from  drowsiness  and  failing  in  memory,  had  a 
fall  from  his  horse.  Though  not  iDJyrtrd  outwardly,  he  hecame  deeply  nnconscious, 
with  right  hemiplegia.  At  the  end  of  two  months  he  was  comatose  and  ulmost  totally 
paralysed;  he  was  unahle  to  speak,  and  passed  his  motions  under  him.  After  this,  however, 
he  gradually  hegan  to  improve,  he  regained  his  senses  and  his  memory,  he  recovered  the 
use  of  his  limhs,  and  when  two  more  months  had  elspsed  he  wbb  considered  to  he  cured« 
He  remained  well  for  six  montlia,  and  then  he  was  murdered.  On  a  pott-martem  examina- 
tion, b<>!side  a  recent  injury  to  the  i^kuUi  the  hack  part  of  the  right  hemisphere  was  found 
to  he  datt<^ned  hy  a  cyst,  which  adhered  to  the  visceral  arachnoid  and  contained  three  or 
four  spoonfuls  of  a  hloody  liquid. 

Griesinger  ventured  to  iufer  the  presence  of  dural  hematoma  in  a  man,  aged  fifty* 
seven,  who  recovered  and  was  in  good  health  at  the  time  when  his  caiie  wait  pnhlished.  He 
bad  heeu  a  spirit-drinker^  and  for  ahout  five  months  had  suffered  from  severe  beadachej 
extreme  drowsiness^  Hnd  confusion  of  ideas.  His  gait  then  became  unstcHdy,  his  pupils 
were  contracted,  his  pnlse  was  rather  irregular,  and  there  seemed  to  he  slight  paralysis  of 
the  left  facial  nerve.  He  would  sleep  aU  day  long,  and  passed  his  urine  in  his  bed ;  but  at 
the  end  of  a  month  be  began  to  improve^  and  in  about  ten  days  from  that  time  he  waa 
perfectly  well.  Griesinger  confesses  not  only  that  he  anticipated  a  futal  issue,  hut  also 
that  be  expected  to  find  a  rapidly  growing  cerebral  tumour. 

Mtningeal  hemorrhage. — When  blood  is  found  effused  into  and  under 
the  pifl  mater,  the  symptoms  are  those  of  cerebral  hstmorrhage  producing 
apoplexy  or  hemiplegia  or  both.  The  effusion  ii  usually  a  large  one,  the 
symptoms  severe,  and  the  fatal  issue  not  long  delayed.  The  cases  referred 
to  on  p.  751  of  eclampsia  in  cases  of  cerebral  haemorrhage,  are  uiost  often, 
pOASibly  always,  cases  of  rupture  of  a  vessel  in  the  meninges  covering  the 
hjBmispheres  in  the  neighbourhood  of  the  motor  tract. 

In  a  woman  who  waa  more  than  once  under  the  writer's  ctire  ^ith  sym- 
ptoms of  mitral  stenosis,  complicated  by  embolism  of  the  femoral  artery,  and 
aubsequently  of  the  radial,  death  followed  about  eight  hours  after  a  sudden 
attack  of  apoplexy,  and  meningeal  as  well  a«  cerebral  haemorrhage  waa 
found  after  death  (April,  1890)* 

Congenital  meningeal  hflemorrhago  sometimes  occiin*  during  protracted 
labour  from  interference  with  the  circulation.     It  may  prove  rapidly  fatal ;  \ 
but  when  the  infant  survives,  atrophy  of  the  cortex  corresponding  with  the 
hemorrhage  follows,  and  produces  a  remarkable  condition  marked  by  spas- 
modic movements,  and  described  as  congenital  choreifonn  spaamH. 
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**  Quern ne  ego  aemivi  in  c&mpU  Ourg^ustidonui* 
Ubi  Ikimbotnnchides  CLuntnstaridysarchidet 
Krat  tmpcrntor  snmmus,  Neptuiii  nepos !  ** 


Chnerai  Farfdym  of  the  lit  mm' — Hutmy,  disiinetify  fmmf. 

dcUure- — Miiologif — SyDiptoim^  siagej^    and    cmrse — A 

An4domy  ami  pfithohgy — Diagnosis — -Prot/noi^h — Ti 
Other  f 01708  of  cerebral  afrophy — Sf^iih — Akoholic — Saiui      , 
Chronic  diffused  sclerosis  of  Ui€  brain — Hypertrophy  of  Uit  brain, 

Gbnbral  Pakalt4*is  of  TtiE  I^-SA^'B.* — By  far  the  most  Insquent  «J 
iiaportant  of  difltused  as  distinct  from  local  cerebral  lesaone,  ia  a  diniw 
wMcb.  has  not  received  a  very  distinctive  or  appropriate  name,  liul  • 
characteristic  in  its  anatomy,  its  symptoms,  and  its  courei^.  With  w 
exception  of  a  slight  reference  in  the  works  of  Thomas  Willis,  tlie  t^ 
brat^d  anatomist  and  physician,  who  died  in  1675,  the  earliest  metition  of 
this  disease  seems  to  have  been  made  by  John  Haslam,  in  1 70S.  Ib  ^ 
second  decade  of  the  nineteenth  centuri^  its  study  was  taken  up  id  Vn^ft 
and  the  first  complete  account  was  published  by  Calmeil  in  1?*2G,  U  bi* 
since  attracted  much  attention  both  in  Enghmd  and  in  Germany,  mid  bn 
every  claim  to  be  considered  a  separate  disease.  Its  symptom*  and  co«r» 
are  remarkably  definite ;  its  anatomy  is  constant,  and  brings  it  into  cto* 
relation  with  its  patholotjfical  allies,  tabes  and  insular  sclerosis.  It  ft^ 
supervenes  in  the  course  of  other  forms  of  insanity ;  and  ll  rmet^^ 

muscular  power  is  of  a  peculiar  kind,  so  that  the  mere  a^  *)f  biBfr 

plegia  or  paraplegia  with  unsoundness  of  mind  does  not  c^  '^^* 

insanity.      Lastly,   it  differs  from  all  other  forms  of  m  ^* 

having  a  constant  and  peculiar  anatomical  lesion  as  its  b«sifi. 

Perhaps  the  best  name  is  "  Dementia  paralytica,"  but  in  ♦--— »"^  ^^* 
one  most  used  is  **  progressive  paralysis  of  the  insane/*  and  ii 
'*  General  Paralysis  of  the  Insane/"  or  more  brietly  ^  H. 
It  forms  a  large  proportion  of  the  cases  which  in  popt; 

•  Sywmym*,—Dewenim  paralyttcii— Softening  of  tKe  bmln  fla  |i»rt>— On**** 
atrophy  with  dclasioni — G«ueral  paresis — Chronic  meningo-eoeephalitis — Upg (•«*•'•  * 
the  cerelinil  cortex. — Fr.  Folie  pamlytique  — Polypari'sk'— D^^Utb  d$*  fmidwBI^— '^*'* 
Progressive  allgemeiuti  Paralyse  der  Irren. 
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cftlled  ''  Softening  of  {he  Brain ; "  and  its  importance  may  be  estimated 
-  frcMn  the  fact  that  in  some  lunatic  asylimis  as  many  as  one  in  four  of  all 
the  male  patients  are  said  to  suffer  from  it. 

JStiology, — The  persons  most  apt  to  be  attacked  by  general  paralysis 
are  men  in  the  prime  of  life.  The  proportion  of  males  to  females  is 
rariously  stated;  some  writers  give  it  as  eight  or  ten  to  one,  others  as 
somewhat  lower.  The  few  women  who  suffer  from  this  disease  almost  all 
belong  to  the  lower  classes,  whereas  among  men  it  is  most  common  in 
those  who  are  well  made  and  well  educated,  who  have  enjoyed  life  and  lived 
hard. 

The  age  at  which  it  usually  occurs  is  between  thirty  and  fifty,  particu- 
larly about  thirty-eight  and  forty.  In  persons  over  sixty  it  is  scarcely 
ever  seen,  although  Austin  refers  to  one  instance  in  a  man  aged  seventy- 
six.  Those  who  live  in  towns  and  cities  furnish  a  far  larger  proportion  of 
cases  than  does  a  rural  population.  Thus  the  disease  is  rare  in  Ireland, 
in  the  Highlands  of  Scotland,  and  in  Wales. 

Paralytic  dementia  differs  from  other  forms  of  insanity  in  being  almost 
independent  of  inheritance  or  congenital  predisposition.  It  is  an  acquired, 
disease. 

Until  lately  paralytic  dementia  was  generally  attributed  to  sexual  excesses. 
Or  Sankey  foimd  that  at  Hanwell  a  large  proportion  of  the  women  affected 
^cith  general  paralysis  had  led  irregular  lives.  Griesinger  attributed  the 
disease  to  excessive  "  emotional  agitation."  Austin,  Mickle,  and  Savage 
Agree  that  it  often  follows  anxiety,  and  the  mental  strain  undergone  in 
securing  a  fortune,  particularly  when  combined  with  gambling  and  drink. 
Late  hours  and  dissipation ;  and  in  like  manner  Hitzig  believes  that  it 
results  most  frequently  from  the  combination  of  hard  work  with  venereal 
excesses  and  indulgence  in  drink.  It  sometimes  follows  injuries  to  the  head,  i 
or  an  acute  febrile  disease.  Dr  Savage  finds  it  rare  in  epileptics,  and  fre- 1 
c^uent  in  those  who  are  suffering  from  tabes.  He  believes  that  it  is  not  | 
caused  by  masturbation  or  sexual  excesses,  nor  by  excess  in  drink  any  more 
*han  by  over-eating.  When  we  are  told  that  general  paralysis  is  most  often 
seen  in  fair  persons  with  grey  eyes,  we  must  remember  that  most  English- 
men are  xanthocroic ;  and  if  most  patients  are  married  men,  this  is  true  of 
most  healthy  men  abo  between  the  ages  of  thirty  and  fifty. 

Whatever  exciting  condition  may  determine  its  outbreak,  there  is  in-    I 
creasing  evidence  that  the  most  important  and  almost   necessary  ante- 
cedent of  general  paralysis,   as  of  tabes,  is  syphilis.      In  fact,  Foumier 
classes  tabes  and  general  paralysis  together  as  parasyphilides.     The  irre- 
gular lives,   the   sexual   excesses,   the   late   hours,    dissipation   and   drink 
probably  cause  General  paralysis  only  by  favouring  the  infection  of  syphilis. 
The  undoubtedly  frequent  co-existence  with  tabes  is  explained  by  both  forms  , 
of  chronic  sclerosis  being  sequelse  of  syphilis.     It  is  true  that  dementia 
paralytica  also  follows  insular  sclerosis,  and  that  no  evidence  of  lues  can  be 
found  in  a  certain  minority  of  cases  among  men,  and  a  still  smaller  minority 
axnoDg  women.     It  is  also  true  that  most  persons  who  suffer  from  lues  never 
become  general  paralytics.     Hence,  as  so  often  is  the  aetiology  of  disease,  we 
0ii28t  be  satisfied  with  the  discovery  of  a  predisposing  condition,  and  regard 
the  efficient  cause  as  the  coincidence  of  this  predisposition  with  some  almost 
accidental  determining  occasion. 

Symptoms. — ^The  course  of  the  disease  is  usually  divided  into  three 
itsges^ 
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(a)  DiiriBg  the  premonitory  period  an  alter  at  ioa  in  the  character  i%\ 
chief  «yiiiptor!K  Perhaps  the  man  is  extnivagant  in  hia  expenditure? .  m 
he  may  be  dull  and  salky  in  his  demeanour,  ur  depreaeed  and  melan^cb^ly; 
and  with  this  there  b  »ome  impairment  of  memory.  As  Dr  Blandford  san, 
sucu  a  patient  is  regardless  of  appointments,  forgetful  of  the  time  of  metis, 
of  the  horn*  of  g^ing  to  bed,  and  the  like.  He  comes  and  goes,  ncarvely 
noticing  those  about  him,  giving  absurd  and  conflicting  orders  to  his  ier 
vants,  and  falling  into  a  passion  if  they  are  not  instantly  executed  H* 
neglects  bis  business,  and  is  careless  and  indifferent  about  what  fonueiij 
interested  him.  He  may  commit  indecent  actions ;  but  if  he  expoeei  his 
person  he  seems  not  to  know  wlmt  he  is  doing ;  or  perh&pa  he  tanidti 
women,  without  regard  to  opportunity,  place,  or  consequences.  He  skepi 
ill,  and  drinks  to  excess  from  inattention.  He  eat«  hastily,  and  it  aptU^ 
spill  his  food  on  his  dress.  He  is  neglectful  of  his  appearance,  and  hit  dmi 
is  incongruous  or  unsuitable  for  the  oc<;asion.  All  this  time  there  ii  tifl 
physical  change  detectable. 

Dr  Savage  notes,  among  these  early  or  premonitory  symptoms,  cbaii^  d 
expression  and  of  temper,  perversions  of  the  sense  of  smell,  muscdir 
fatigue,  temporary  aphasia,  jjttit  mah  and  tits  of  unconacioutneM  or  d 
convulsions.  He  also  has  frequently  observed  that  a  man  ham  begun  to  M 
in  a  handicraft  in  which  he  formerly  excelled. 

It  is  of  the  utmost  imjiiortance  that  the  distinctive  characters  of  jb- 
cipient  general  paralysis  should  be  well  known  to  the  general  practituiMf, 
since  he  alone  is  likely  to  see  the  patient  at  this  period  of  his  disetae. 

(6)  After  a  few  weeks,  or  at  the  end  of  a  month  or  two,  the  mtomi 
stage  develops  itself,  and  the  patient  becomes  manifestly  insane.  VLt  no* 
exhibits  delusions  which  are  connected  with  ideas  of  colo^aal  six^v  or  miCBt* 
licent  wealth,  or  extravagant  numbers.  He  says  that  he  con  walk  100  m3i» 
in  a  day,  or  write  10  tragedies  and  100  poems  in  the  same  »pa<«  of  tiiti» 
or  that  he  is  going  to  make  his  fortune  by  buying  up  all  the  ]oint4iMl 
banks,  or  that  he  is  about  to  many  a  princess.  French  writerB  r  *" 
this  form  of  insanity  the  name  delire  de^  ffrandeurs ;  it  answers  to  ^ 
**  expansive  *'  form.  These  '"  large  delusions  ''  are  not  maintained  fn>*ii  ^ 
to  day,  nor  are  they  consistent  with  one  another.  In  fact  the  p^ttirtil^ 
mental  condition  is  one  of  progressive  decay.     He  is  very  self-^  •! 

of  ideas  of  greatness,  importance,  and  riches  ;  but  he  takes  no  i*  .,.>  -i* 
fact  that  the  palace  in  which  he  resides  is  really  a  madboujie,  and  thsi  tbi 
great  men  who  surround  him  are  lunatics  like  himself.  Thus  he  ctreai  foaA 
less  about  being  placed  under  restraint  than  other  insane  pattenUi. 

In  some  instances,  however,  the  delusions  are  not  of  thi«  kind.  Bl«n^ 
ford  mentions  that  one  of  his  patients  thought  he  was  going  to  be  ujiilri* 
that  people  were  about  to  injure  him,  that  they  were  maligiiio|r»  or  woiM 
rob  him.  Yet,  although  his  symptoms  so  far  re«embled  thcMW  of  xbiAs^ 
cholio,  this  man  was  often  cheerful  and  talkative  j  he  WM  Tejr  rm  ^ 
his  appearance,  and  enjoyed  his  meals. 

Again,  cases  of  general  paralysis  sometimes  begin  with  lirpodiaadnnJ 
fancies.  Such  patients  imagine  that  their  bowels  are  obstructed,  or  lli* 
their  body  has  became  very  small ;  and  the  term  '*  micromania  "*  bi*  !••• 
invented  to  contrast  with  *'  raegalomam'a,"  the  delusion  of  grettiMst  ^ 
power.  But  a  practical  aid  to  diagnosis  is  the  fact  that,  however  dejim*^ 
such  patients  may  be  in  the  earlier  stage  of  the  dtseoae,  thej  cat  ^  Wi 
become  fat  and  easy  in  mind  afterwards. 


SYMPTOMS   AND   COURSE  841 

liis  second  stage  of  general  paralysis  is  further  characterised  by  certain 
ical  symptoms,  which  must  be  carefully  looked  for.  The  earliest  of 
I  is  usually  a  defect  of  articulation,  an  indistinctness  or  thickness  of 
'Ji,  or  a  hesitation  in  the  middle  of  a  sentence,  or  a  tendency  to  sub- 
te  for  the  proper  word  another  of  which  some  letters  are  the  same,  with 
ility  to  pronounce  a  difficult  word  or  phrase  clearly,  leading  to  a 
ed  and  slovenly  pronunciation,  like  that  which  marks  a  certain  stage 
runkenness.  The  tongue,  when  protruded,  is  tremulotts;  that  is,  it 
merely  shows  a  fibrillary  tremor — which  is  often  observed  in  persons 
are  in  perfect  health,  if  they  are  nervous  or  anxious — ^but  it  oscillates 
;ularly  to  and  fro,  and  cannot  be  held  quiet.     Sometimes  the  lips  are 

to  quiver,  as  they  do  in  persons  about  to  burst  into  tears.     Austin 

that  the  mouth  is  generally  closed,  that  the  lips  are  compressed,  and 

the  upper  one  is  straight,  it«  natural  curves  being  obliterated.  The 
)  loses  its  tone  and  becomes  harsh  in  quality. 

lie  pupils  are  almost  always  unequal;  and  they  are  sluggish  in  their 
ion   to   light  and  to   accommodation.     As   a  rule   there   is   no   optic 
itis  to  be  found, 
n  some  cases  the  gait  becomes  tottering,  the  patient  walks  stifliy  and 

not  lift  his  feet ;  he  straddles,  or  shambles  along,  and  stumbles  over 
obstacle  in  his  path.  The  movements  of  the  hands  may  also  be  im- 
id ;  Griesinger  speaks  of  them  as  being  "  stiff ; "  objects  are  grasped  ) 
ulsively,  and  suddenly  allowed  to  fall.  An  important  indication  of  * 
disease  at  this  stage  is  an  alteration  in  the  character  of  the  hcmd- 
'ng — it  becomes  tremulous  and  uncertain,  words  are  omitted,  or  the 
)  sentence  is  written  over  and  over  again,  or  the  whole  becomes  an 
lerent  jumble. 

lie  knee-jerk  is  sometimes  found  to  be  absent ;  more  often  it  is  exag- 

ied.     Irregularity  in  this  function  is  often  a  valuable  early  symptom. 

n  most  cases  one  or  more  '*  fits  "  occur  during  this  period  of  the  dis- 

These  may  be  of  various  kinds ;  the  patient  may  become  comatose, 

complete  paralysis,  anaesthesia,  and  abolition  of  reflex  movements, 
in  such  an  attack  he  may  die.     Or  he  may  be  less  deeply  insensible, 

loss  of  power  affecting  one  side  only,  which  may  disappear  in  a  few 
s.  In  many  cases  the  fits  are  epileptiform,  and  these  are  often  directly 
.  Lastly,  the  patient  may  be  attacked  with  convulsions  without  be- 
ng  insensible,  or  falling. 

^ersons   affected  with  general   paralysis  in  its   second   stage   are   ex-  \ 
ingly  liable  to  paroxysms  of  rage  and  fury,   surpassing  in  violence   ' 
3  that  occur  in  any  other  form  of  insanity  except  paroxysmal  mania. 
L  in  an  asylum  such  patients  cause  great  anxiety  and  trouble  to  those 
>nsible  for  their  safety,  and  they  should  never  be  allowed  to  remain  in 
bands  of  their  friends  at  this  period  of  the  disease.     Blandford  remarks 

these  are  the  persons  who  sometimes  get  their  ribs  broken  by  atten- 
8  before  they  can  be  mastered.  They  make  the  most  desperate  efforts 
icape ;  or  tear  up  their  clothes  and  go  about  naked ;  and  they  are  oft^n 
7  in  their  habits. 

yter  a  variable  period,  a  week,  or  a  month,  or  a  longer  time,  these 
mt  symptoms  commonly   pass  off.     Blandford   remarks   that   persons  I 
jted  with  general  paralysis  are  always  more  feeble  in  cold  weather;  1 
Bg  the  heat  of  summer  they  may  regain  strength  to  a  surprising  extent, 
•nth  the  first  frosts  they  fall  back.     The  patient's  condition  may  even 
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improve  ao  much  that  he  is  able  to  leave  the  afivlum,  and  the  diiesir  t» 
perhaps  thouf;pht  to  be  cured. ;  but  all  writers  are  agreed  that  permaiiflil 
recovery  is  the  rarest  possible  event,  if  it  ever  occurs.  BlaodTord  hn 
known  some  persons  affected  with  general  paralysis  who  were  able  to  liw 
with  their  families,  to  spend  their  money  without  extraYs^ance,  and  to 
write  long  letters  without  mistakes,  detailing  their  travels  and 
ments  ;  but  he  adds  that  he  has  not  met  with  one  case  in  which  the 
was  capable  of  work  or  business.  In  such  persons  a  childishness  and 
nesB  of  intelligence  is  noticeable,  and  if  they  att4?mpt  to  resuniif  Ibfir 
former  occupations  they  break  down,  and  have  again  to  be  placed  m  coo- 
finement** 

In  many  cases  no  improvement  takes  place  at  any  stage  of  tlie 
and  its  progress  is  uninterrupted. 

(c)  In  the  third  siat/i  the  putieut'*  mental  condition  tri-iwituilly 
into  one  of  dementia,  and  his  bodily  state  into  one  of  complete 
Hit^  notions  of  magnificence  may  continue  a  little  lonser,  but  his  mdef' 
standing  and  memory  undergo  gradual  dissolution.  His  speech  cannot  nt* 
be  understor»d  ;  his  power  of  swallowing  is  impaired ;  his  hands  rremble  • 
that  he  can  scarcely  hold  an^^hin*^ ;  and  it  as  much  as  he  can  do  ta  ikafflt 
about  the  garden  with  the  aid  of  un  attendant. 

Tliis  stage  leads  on  to  a  fatal  termination,  which  is  sel  '  "^ 

,  for  the  average  course  of  the  disease  is  a  short  one,     Ac  it5 

the  majority  of  patients  die  in  from  fifteen  to  thirty  months  aft  ri 
'  admission  into  an  asylum,  Calmeil  and  Griesinger  speak  of  the  urii;niT 
course  of  general  paraJysis  as  lasting  from  several  months  to  three  iitti. 
But  the  last-named  writer  admits  exceptional  cases,  in  wliich  life  wis  9» 
tained  for  as  long  as  ten  years  ;  and  Blandford  mentions  partietiLiriT  l^ 
case  of  a  baronet  of  large  fortune,  on  whom  n  commission  of  Iuhkt  «« 
held  in  1858,  when  he  was  suffering  from  general  paralysis^  and  wbo  wii 
alive  in  1870.  In  his  experience  the  average  duration  of  the  di*5i«  ^ 
considerably  longer  than  that  stated  by  Griesinf^cr. 

The  immediate  cause  of  death  is  sometimes  almost  accldentaL  Tbu>  * 
frequent  mishap  is  choking;  the  patient  goes  on  filling  his  u  *  -^ 
swallowing  the  food,  until  it  gets  into  the  larynx  and  trachea.  >  ^^ 

up  the  pharj^nx  so  tw  to  obstruct  the  entrance  of  air*  Persons  siiffcna^  **wfcf 
general  paralysis  should  always  have  their  meat  minced,  jind  an  attttjdta* 
should  be  present  at  meal-times.  Another  way  in  which  death  ocoun  ii  tf 
the  supervention  of  bronchitis  or  pneumonia,  which  may  destroy  bf»  la  ^ 
few  hours.t  If  not  thus  cut  short,  the  course  of  the  disease  is  tawiHi* 
stage  in  which  the  patient  is  bedridden,  imbecile,  and  wa^-t  '  bed**P 

and  vesical  ])aresis — the  last  scene  to  which  so  many  diseji  «*  W"* 

system  converge. 

Exceptional  cajsett. — ^The  above  account  of  the  syrnr.ti.tiK  ntiJ  foaf%^  « 
the  disease  is,  as  in  other  cases,  only  generally  true. 

One  exception  of  which  the  writer  has  seen  mun  f  n  ("ii*'  cimm^ 
is  that  there  may  be  no  period  of  confidenec  imd  li  asuiis^'  ibr  piti** 
may  be  melancholy  and  depressed  from  the  first.     Sererml  fricod"*  coaTixm0 


*  The  only  exception  to  this  riit<*  that  I  liave  met  with  hi  my  rvt^tflf  h  a  <Mi 
by  Schiile  (*Allg.  ^^itftchrift  f.  Pnychiatrie,*  xxiil)— C.  H,  K. 

^  t  I  know  of  one  case  of  pen^^ral  j>nratysi»  itt  which  the  imtiwiit  h«il  hem  for 
drive  in  the  afternoon^  but  in  the  evening:  was  noticed  to  be  out  of  iierU;  o^ 
^oa  it  was  found  that  he  bad  pneumonia^  and  next  momtiig  he  ili«d^— C  B*  ¥* 
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ith  mental  disease  have  told  him  that  such  cases  are  more  common  than 
ley  used  to  be.  Probably  in  this,  as  in  so  many  other  instances,  we  form 
general,  and  on  the  whole,  a  true,  conception  of  the  natural  history 
id  course  of  a  disease,  and  with  increasing  experience  find  that  all  general 
atements  are  liable  to  individual  exceptions.  For  instance,  we  find  cancer 
;  an  earlier  and  tubercle  at  a  later  age  than  we  supposed,  we  see  young 
abetic  patients  improve  and  old  men  die  quickly  of  the  disease,  and  we 
lem  more  often  to  see  enteric  fever  begin  abruptly  and  rheumatic  fever 
radually. 

Dr  Savage  remarks  that  not  unfrequently  we  may  be  misled  into  think- 
ig  a  case  of  general  paralysis  is  one  of  melancholia  until  the  patient, 
lough  always  complaining,  gets  fat  on  his  diet ;  and  then  unequal  pupils, 
r  defects  in  his  speech  or  handwriting,  or  increased  or  diminished  kiiee- 
•rks  confirm  the  hint  thus  given ;  or  an  epileptiform'  fit  may  at  once  clear 
p  the  diagnosis. 

Another  exception  is  when  the  physical  signs  of  general  paralysis  pre- 
de  any  mental  symptoms.  Thus  a  patient  long  under  Dr  Savage's  obser- 
btion,  a  man  thirty-eight  years  old,  had  hesitating  speech,  shaky  hand- 
iting,  tremulous  tongue,  imequal  pupils,  and  increased  knee-jerks,  but 
ere  was  no  insanity  or  exaltation  of  ideas  until  the  paralytic  symptoms 
d  lasted  for  a  long  period. 

While  most  cases  are  clear  and  unmistakeable,  not  a  few  are  extremely 
«cure,  and  it  may  be  impossible  for  even  a  skilful  and  experienced 
«erver  to  determine  whether  they  are  really  dementia  paralytica  or  some 
her  lesion  of  the  nervous  centres,  or  functional  disturbance  from  alcohol, 

an  unusual  form  of  purely  mental  disorder. 

As  melancholia,  so  mania  or  dementia  from  drink  or  other  causes  may 
I  nmulated  by  general  paralysis.  Moreover,  instead  of  the  iminterrupted 
ogress  from  bad  to  worse  which  marks  many  cases,  there  may  be  not  only 
^Murent  recovery  after  going  away  for  rest  and  quiet  in  the  prodromal 
triod,  or  transfer  to  an  asylum  in  the  later  stages ;  but  such  decided  im- 
x>vement  that  the  patient  is  sent  back  to  his  family,  and  the  diagnosis  is 
tanged.  Such  apparent  cure  may  take  place  more  than  once,  so  that  an 
.termittent  type  of  the  disease  results  which  is  like  the  folie  circulaire 
'  mania. 

In  women  general  paralysis,  according  to  Dr  Savage,  begins  rather  ear- 
er  than  in  men,  Ia8t43  longer,  and  has  less  severe  symptoms ;  and  while 
Mwtic  symptoms  are  common,  those  of  ataxia  are  very  rare.  Unfortu- 
itely  they  are  not  barren  till  the  later  stages  are  reached,  and  their 
ildren  are  often  imbecile. 

Dr  Clouston  describes  in  '  Allbutt^s  System '  (vol.  viii),  cases  of  "  ado- 
icent  general  paralysis  "  occurring  in  boys  between  twelve  and  fifteen,  the 
bjects  of  hereditary  lues.  They  begin  with  sjrmptoms  of  insular  sclerosis 
d  speedily  pass  into  the  stage  of  dementia. 

Anatomy, — General  paralysis  differs  from  all  other  forms  of  insanity  in 
Liig  constantly  attended  with  morbid  changes  in  the  nervous  centree. 
ue  condition  is  one  of  atrophy  of  the  ganglion-cells  of  the  cerebral  cortex, 
th  increase  and  hardening  of  the  neuroglia — a  sclerosis  or  grey  degenera- 
nk  analogous  to  the  sclerosis  of  tabes  in  the  cord. 

The  dura  mater  is  occasionally  found  much  thickened,  and  it  may  be  the 
at  of  luematoma  (p.  837). 

The  pia  mater  is  often  adherent  to  the  convolutions,  so  that  the  cortical 
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substance  is  torn  when  one  attempts  to  strip  off  the  membrane ;  but  in 
other  cases  there  is  an  excescs  of  fluid  beneath  the  arachnoid,  and  the  pU 
mater  can  then  be  removed  more  easily  than  from  the  healtbj  bndi. 
Thickening  of  the  upper  surface  of  the  pia  oyer  the  hemispheres  is  per^|| 
the  most  constant  condition — present  according  to  Dr  Goodall  in  more  thtt 
80  per  cent,  of  the  cases. 

The  weight  of  the  brain  is,  as  a  rule,  below  the  average  and  the  fen- 
tricles  are  often  moderately  enlarged,  with  thickened  ependjma. 

In  the  earliest  (and  most  instructive)  cases,  Dr  Edwin  Goodall  hai 
found  the  minute  blood-vessels  of  the  cortex  thickened  and  their  iheath 
swollen,  and  the  pia  mater  infiltrated  with  small  exudation-ceUs.  H«n»- 
toidin-crystals  are  met  with,  and  Deiters'  spider-cells  become  numeroui  k 
the  grey  layers  of  the  convolutions.  The  ganglion-cells  become  shrunkes 
and  distorted,  with  destruction  of  their  axons  and  protoplasmic  proceuei, 
and  sometimes  vacuolation  of  the  body  and  disappearance  of  the  nudeai 
Sometimes,  however,  they  are  swollen  and  sclerosed,  a  change  which  Dr 
Major  (*  West  Riding  Asylum  Rep.,'  vols,  iii  and  iv)  described  as  hypertrophr. 

In  the  white  substance  a  diffused  firmness  is  often  obserred,  aiid 
patches  of  sclerosis  have  been  seen. 

In  a  well-known  case  Lockhart  Clarke  found  the  white  substance  of  the 
convolutions  full  of  cavities,  varying  in  size  from  that  of  a  small  pet  or 
barleycorn  to  that  of  a  grain  of  sand,  so  that  the  cut  surface  looked  like 
Gruy^re  cheese,  or  crumb  of  bread.  Most  of  them  were  empty,  but  tome 
contained  the  remains  of  vessels  mixed  with  granules  of  hiematoidin.  Pro- 
bably they  all  were  originally  perivascular  canals,  like  those  which  ktie 
been  discovered  by  Dr  Dickinson  in  other  diseases.  They  seem,  howerer, 
to  be  distinct  from  the  polycystic  condition  of  the  brain  which  was  described 
by  Drs  Savage  and  Hale  White,  in  the  *  Pathological  Transactions '  for  1^ 
(vol.  xxxiv). 

Changes  in  the  blood-vessels  have  been  described  in  the  morbid  biito- 
logy  of  general  paralysis.  The  small  arteries  become  dilated  and  tortuow, 
while  their  nuclei  undergo  proliferation.  The  arterial  walls  may  be  affected 
with  fatty  degeneration  or  calcification,  and  Dr  Savage  has  often  seen  the 
perivascular  sheaths  crowded  with  leucocytes. 

Other  parts  of  the  nervous  system,  as  well  as  the  brain,  present  morbid 

changes.     Westphal  found  that  the  posterior  or  the  lateral  columns  of  the 

spinal  cord  are  often  affected  with  grey  degeneration,  exactly  like  that  of 

tabes  or  lateral  sclerosis.     It  is  not  supposed  that  such  changes  arise  bj 

the  extension  downwards  of  a  morbid  process  which  had  commenced  in  the 

encephalon,  for  Westphal  could  not  trace  the  affection  of  the  posterior 

columns  above  the  commencement  of  the  fourth  ventricle,  nor  thi^  of  the 

lateral  columns  beyond  the  lower  end  of  the  crura  cerebri.     They  inut 

therefore,  be  regarded  as  of  independent  origin,  corresponding  to  the  clinicsl 

association  of  tabes  with  general  paraljvis.     The  whole  cord  is  often,  like 

the  brain,  shrunken  and  atrophied,  with  thickened  and  adherent  arachnoid. 

I  The  peripheral  nerves  have  also  been  found  altered.     Thus  the  sciatic  nerres 

•  were  foimd  by  Dr  Bevan  Lewis  (*  West  Riding  Reports,'  vol.  v)  to  be  smsller 

and  softer  than  natural,  with  atrophy  of  the  nerve-tubules,  uid  overgrowth 

j  of  the  connective-tissue  elements.     This  parenchjnnatous  degeneration  ii 

/  confirmed  by  Dr  GoodalL 

Bonnet  and  Poincarr6  stated  that  the  sympathetic  ganglia,  especiallj  ii 
the  cervical  region,  present  constant  morbid  changes;    tlieir  ]ierv»ceOi 
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BcleroBed  and  pigmented  or  destroyed.  They  believed  that  these  changes 
are  the  starting-point  of  the  disease,  and  that  its  phenomena  depend  upon 
the  resulting  vaso-motor  disturbances.  But  this  conclusion  is  unjustified. 
The  appearances  are  probably  not  morbid  in  the  strict  sense  of  the  word, 
and  after  childhood  are  almost  constant  degenerative  changes  (see  Dr  W. 
H.  White's  paper,  *  Guy's  Hosp.  Rep.,'  1890).  So  Dr  Savage  remarks, 
''  I  have  carefully  examined  sections  and  can  only  say  that  I  have  found 
absolutely  nothing  characteristically  pathological.  That  many  cells  are 
granular  and  contain  pigment  is  nothing  unusual.'' 

The  question  which  has  already  met  us  in  the  pathology  of  the  cord, 
and  will  again  in  that  of  the  abdominal  viscera — ^whether  the  primary 
morbid  change  is  in  the  essential  elements  of  the  affected  organ  or  in  its 
blood-vessels  and  interstitial  tissue — ^is  still  undecided  in  the  case  of  the 
brain.  Some  pathologists  believe  the  primary  process  to  be  the  effect  of 
a  hypothetical  toxine  upon  the  blood-vessels,  leading  to  irritative  changes 
in  their  coats  and  exudation  into  the  perivasctdar  sheaths,  blocking  of 
lymph-channels,  passage  of  leucocytes  into  the  neuroglia,  and  subsequent 
contraction  and  hardening  (sclerosis)  which  destroys  the  ganglion-cells  by 
starvation  and  strangulation. 

But  the  view  held  by  most  neurologists  at  present  is  that  ably  ex- 
pounded by  Dr  Mott  in  his  *  Croonian  Lectures '  on  the  "  Degeneration  of 
the  Neuron."  According  to  this  hypothesis,  the  first  process  is  a  decay 
of  the  neurons  belonging  to  the  "  higher  plane  "  of  the  nervous  system — 
the  ganglion-cells  of  the  hemispheres,  beginning  in  those  of  the  frontal 
lobes  and  spreading  over  the  entire  cortex ;  while  the  chronic  inflammation 
of  the  pia  mater  and  the  sclerosis  of  the  neuroglia  are  secondary  results  of 
**  the  decay  of  the  neurons  and  the  irritation  of  their  products  of  degenera- 
tion." 

Diagnosis. — ^This  must  be  considered  from  two  points  of  view.  In  some 
oases  it  is  a  question  between  general  paralysis  and  functional  psychoses ; 
in  other  cases  between  it  and  paralysis  dependent  upon  chronic  poisoning 
by  alcohol,  wasting  of  the  brain,  or  other  diffused  changes  in  the  cortex. 

It  is  not  generally  diflficult  to  say  whether  a  patient  is  suffering  from 
general  paralysis  or  from  mnnia,  even  at  an  early  stage.  But  mistakes 
have  sometimes  been  conmiitted,  from  its  being  supposed  that  the  presence 
of  exalted  ideas  is  constant. 

Dr  Blandford  mentioni  the  case  of  a  gentleman  who  wanted  to  make  a  tannel  throagb 
,  the  earth  to  the  antipodes,  and  who  thought  that  people  might  live  a  thousand  yean  if  they 
^  woold  bathe  in  heef-tea  and  beer,  and  that  he  shoald  be  able  to  pay  oft  all  the  mortgages 
'>  on  hit  estate  by  assembling  10,000  persons  in  his  park,  having  them  photographed,  and 
selling  the  photographs  at  five  pounds  apiece.  But  it  was  clear  that  he  was  not  labouring 
Uider  general  paralysis,  for  he  did  not  stntter,  his  memory  was  perfect,  and  he  had  had  a 
'Similar  attack  some  years  before.  The  opinion  was  given  that  the  case  wan  one  of  mania, 
«nd  that  it  might  pass  oft ;  and  the  seqnel  proved  the  correctness  of  the  judgment. 

The  exceptional  cases  of  general  paralysis  which  are  occasionally  seen  in 
advanced  age  may  be  difficult  to  distinguish  from  those  of  senile  dementiay 
and  the  childish  delusions  in  those  who  are  suffering  from  the  latter  dis- 
ease lends  aid  to  the  diagnosis.  But  senile  dementia  seldom  befalls  per- 
sons under  sixty ;  it  is  slower  and  more  uniform  in  its  course  ;  it  is  less  apt 
to  be  complicated  with  epileptiform  fits ;  and  any  apoplectic  attacks  that 
may  occur  are  much  more  likely  to  be  followed  by  permanent  hemiplegia. 

Chronic  alcoholism  sometimes  gives  rise  to  a  chain  of  symptoms  so  like 
tlioee  of  the  less  marked  forms  of  general  paralysis  that  it  may  be  impos- 
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sibld  to  make  a  diognosU  betweeo  the  two  disefta€«  until  one  Iim  wttdfed 
the  case  for  &  time.  Cases  af  what  m  called  syphilitic  insanity  arc  qoiti 
distinct  from  dementia  paralytica.  They  occur  much  earlier  in  tine  i 
of  lues,  not  as  a  late  sequel ;  they  are  marked  by  the  wasting  ami  eiftlj 
pallor  of  specific  cachexia,  and  they  show  bullet-glands,  ptoab  and  mv«li% 
and  suJ^er  from  nocturnal  pains.  Lead  poisoning  may  also  simulate 
lytic  dementia,  but  the  presence  of  a  blue  line  is  distinctiTe. 

Again,  there  are  cases  in  which  an  impairment  of  muaoular  power  ( 
itself  some  months  before  any  physical  symptoms  develop  themi^vet. 
has  even  been  a  question  whether  the  diseaae  may  not  aometimcs  nm  lU 
course  without  being  attended  at  any  time  with  Impairment  of  the 
powers.  This  question  is  answered  in  the  negati\Ti  by  alienist  physiduft; 
but  one  may  fairly  reply  that  they  would  not  be  likely  ta  see  such 
supposing  them  to  occur.  It  is  in  the  wards  of  a  general  hospttal  that  thef  i 
must  be  looked  for.  Wilks  published  in  the  '  Guy's  Hospital  Reports*  (inj 
p.  194)  an  instance  in  which  the  patient's  mind  wafi  unaffected  while  psn*! 
lytic  symptoms  were  well  marked  :  but  this  patient  had  only  been  ill  umel 
or  ten  months,  and  mental  symptoms  may  have  afterwards  developed 

There  is  sometimes  great  difBoulty  in  distinguishing  general  pafil^l 
in  its  early  stage  from  te^fes  dorsalU,     Wilka  relates  how  two  phjrKta 
— one  an   authority  with  regard  to   the   former  disease,    the   othisr  w$k 
regard  to  the  latter — had  the  same  case  shown  to  them,  and  that  mck  d ' 
them  pronounced  it  to  be  an  example  uf  the  malady  with  which  he  wis  tfe 
more  familiar.     The  explanation  lies  no  doubt  in  the  fact   that  the  *w> 
diseases  are  frequently  present  at  the  same  time.     In  Westphals  €««•  d  \ 
grey  degeneration  of  the  posterior  columns  of  the  cord  with  gvnml  fSt 
Ivsis,   the  patients  had  presented  the  ordinary  symptoms  of  tabes  filil; 
and  as  far  back  as  186:?  Baillarger  j>ublished  clinical  reporta  of  lift ' 
of  a  similar  kind.     General  paralysis  is  thus  a  sequel  of  tabes. 

In  like  manner  there  may  also  sometimes  be  difficulties  of  dis^wl 
between  General  Paralysis  and  Insular  ScleronSr  of  which  it  is  noC  ii 
quently  a  complication  or  sequela  (see  Dr  Bristowe  s  lecture.  '  Bril.  Ibi  ] 
Joum./  Jan.  1st,  1887). 

Prognosis  is  uniformly  unfavourable.     Altiinugh  periods  of  arreil  i 
even  of  improvement  may  intervene,  yet,  as  a  rule,  the  course  b  oo(  ] 
longed,  varying  from  a  few  months  to  two  or  three  years,  as  tnueh  mwe  nfMl 
than  cerebro-spinal  sclerosis  as  that  is  more  rapid  than  tabea.     ProtoogibA 
beyond  three  years  is  not  frequent,  but  authentic  casea  have  lasted 
longer  (cf.  p.  842). 

In  a  series  of  statistics  published  by  Dr  James  Adam  in  the  '  1 
(Nov.   12th,  1898)t  he  finds  that  the  average  duration  of  ciiMf  in 
asylums  is  under  two  years,  in  military  and  naval  asylums  abtyni  twv  jftft' 
and  in  private  asylums  two  years  and  a  half. 

Treatment. — In  the  early  stage  of  general  paralyiis  oonfineiMfit  »  , 
an  aftylum  is  absolutely  necessary.  Possibly  it  might  wxauttJmm  rm  * 
more  favourable  course  if  the  patient  were  secluded  at.  an  earlier  period  tk^ 
is  usually  the  case.  His  friends  are  too  apt  to  take  htm  to  the  ftOMilii  ^ 
to  make  him  travel  from  place  to  place  for  change  ;  wherena  whal  1^  tai* 
really  needs  is  absolute  rest.  Among  medicinal  agcnta  BUuidfttnl  i|**^ 
highly  of  tincture  of  digitalis  in  doses  of  n^xv  to  m  xxx  eveiy  four  biMOi;  ^ 
says  that  it  often  soothea  such  patients  wonderfully,  and  retlom  them  frw*  i 
a  state  of  noisy  turbulence  to  one  of  comparative  re&soiL    AooonSof  •■  | 
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Hitzig  the  application  of  galyanisni  to  the  nape  of  the  neck  is  sometimes  of 
marked,  though  temporary,  utility.  The  bichloride  of  mercury  has  been 
extensively  used,  but  without  any  good  result,  even  when  there  is  a  clear 
history  of  syphilis.  Blandford  lays  stress  upon  the  importance  of  with- 
holding stimulants,  such  as  brandy,  while  there  is  excitement;  but  he 
says  that  opium,  morphia  and  chloral  are  often  useful  both  in  the  early,  and 
still  more  in  the  later  stages  of  the  disease.  Crichton  Browne  published 
two  cases  in  which  the  extract  of  Calabar  bean  in  doses  of  a  quarter  to  a 
third  of  a  grain,  continued  for  nine  or  twelve  months,  appeared  to  cure  the 
disease  (*Joum.  of  Mental  Science,'  1875).  Batty  has  seen  benefit  in  the 
early  stages  from  blistering  the  head  and  neck.  Trephining  the  skiill  and 
drawing  off  the  fluid  subarachnoid  has  been  repeatedly  performed,  but  with 
only  temporary  results. 

Otficr  forms  of  atrophy  of  the  brain. — ^In  sharp  contrast  with  the  defi- 
nite clinical  course  of  General  Paralysis,  as  seen  in  asylums  for  the  insane, 
we  sometimes  meet  with  cases  of  a  somewhat  similar  anatomy,  but  clinically 
distinct,  and  often  marked  by  entire  absence  of  symptoms.  The  fact  was 
stated  by  Wilks  in  the  '  Journal  of  Mental  Science  '  for  1864  ;  and  this  form 
of  cerebral  atrophy  is  not  infrequent  as  is  evident  from  notes  of  no  less  than 
fifty  cases  which  Dr  Fagge  found  in  the  jpost-mortem  records  of  Guy's 
Hospital,  and  selected  as  the  more  striking  examples. 

The  wasting  of  the  cerebral  substance  is  shown,  not  only  by  loss  of 
weight,  but  also  by  an  obvious  shrinking.  When  the  dura  mater  is  turned 
aside,  after  the  calvaria  has  been  removed,  the  surface  of  the  hemispheres 
may  appear  to  be  covered  with  a  gelatinous  substance,  which,  however, 
is  really  an  accumulation  of  serous  fluid  in  the  meshes  of  the  pia  mater, 
and  runs  out  as  soon  as  the  '^  visceral  arachnoid "  is  punctured,  leaving 
the  membranes  collapsed  and  wrinkled.  The  convolutions  are  small,  and 
they  are  separated  by  deep,  broad  sulci ;  the  ventricles  are  often  large,  the 
ependyma  granular,  and  the  choroid  plexuses  have  undergone  more  or  less 
cystic  degeneration.  The  cerebral  substance  itself  is  in  some  cases  Arm 
Mid  natural-looking;  but  in  others  it  presents  patches  of  softening,  either 
thickly  scattered  throughout  the  white  matter  beneath  the  convolutions,  or 
limited  to  the  basal  ganglia.  In  an  old  man  of  seventy-six,  whose  body  was 
examined  in  1876,  the  cut  surface  of  the  hemispheres  showed  smooth-walled 
cavities  round  the  vessels,  especially  in  the  neighbourhood  of  the  grey 
matter,  so  that  it  had  an  appearance  like  that  of  Gruy^re  cheese — exactly 
Buch  as  described  above  (p.  844).  The  minute  arteries  not  infrequently  are 
«o  thickened  that  their  cut  ends  look  like  so  many  bristles  embedded  in  the 
brain. 

Sometimes  this  atrophy  of  the  brain  seems  to  be  a  senile  change^  and 
it  may  then  give  rise  to  no  obvious  symptoms;  the  old  man  whose  hemi- 
spheres resembled  Gruy^re  cheese  was  said  to  have  been  perfectly  clear  in 
his  mind.  In  other  persons  of  advanced  years,  however,  there  is  a  more  or 
less  marked  failure  of  both  mind  and  body,  amounting  in  the  gravest  cases 
to  decided  dementia.  One  patient,  a  woman,  aged  sixty-eight,  who  was 
*>rought  to  the  hospital  for  a  fractured  thigh,  got  out  of  bed,  splint  and  all, 
tnd  tried  to  walk  about,  with  the  result  that  the  limb  became  gangrenous. 
Lnother,  a  man  aged  seventy-four,  who  was  taken  in  for  bronchitis,  showed 
^  special  cerebral  symptoms,  except  that  he  passed  his  evacuations  under 
im.     Others  again  have  been  admitted  for  injuries  due  to  attempts  at 
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ftiiicifle  :  a  wnman  had  thrown  herself  out  of  the  window  and  fractured  her 
^pine,  and  a  man  had  cut  his  throat.  Probably  many  cases  of  this  kind  vt 
indiRtinfniinhahle  during  life  from  those  of  ordinary  insanity,  in  which  the 
hrain  !«how«t  no  change  which  at  present  we  can  detect. 

Cerebral  atrophy  iH  not  confined  to  old  people  :  cases  occur  in  iftnma 
l>er\v.>en  forty  and  sixty  years  of  ajere.  Thus  in  1867  there  died  in  Gujr'i 
Hoflpital  a  man.  aged  forty-nine,  who  had  been  an  accountant,  but  nho  for 
4ome  time  bad  been  unable  to  do  his  work.  His  memory  had  failed,  hii 
-tpw^rh  had  become  uncertain,  he  wrote  badly,  and  he  misspelt  his  entriei  in 
:t  cheque-bonk.  Afterwards  his  writing  improved,  but  he  formed  his  wonh 
':'ery  slowly.  When  speaking  he  would  lose  the  thread  of  his  discoone. 
and  vainly  clasp  hid  head  with  his  hands  in  search  of  what  he  wanted  to 
"^ay.  For  two  or  three  days  before  his  death  he  lay  in  a  doie.  At  the 
jiutopny  patches  of  brown  discoloration,  breaking  down  in  the  centre,  were 
found  in  each  corpus  striatum ;  the  cerebral  arteries  were  rigid  and  cal- 
•:areous.  and  the  kidnevs  were  granular. 

In  some  cases  of  this  kind  the  disease  proves  fatal  within  a  few  montb 
of  its  commencement,  but  more  often  it  is  prolonged  over  several  vein. 
There  is  often  more  or  less  complete  paralysis  of  the  limbs ;  sometimet 
-onrTiiAive  movements  or  jactitations  occur,  and  sometimes  epileptifonn 
•^iziires.  Headache  does  not  appear  to  be  often  a  marked  s3rmptom;  but 
in  one  patient  it  was  exceedingly  severe  for  the  last  six  years  of  his  life. 

Cerebral  atrophy  is  often  the  residt  of  chronic  alcoholic  poi*oning.  A 
larcre  proporrlon  of  those  who  die  of  delirium  tremens  have  wasted  braioi; 
although  in  others  the  brain  is  found  I4)parently  healthy. 

Another  <:ause  of  cerebral  atrophy  is  poisoning  by  Iccid.  In  1863  a 
-ompositor.  acred  thirty-four,  died  in  Guy's  Hospital,  who  had  been  sdmitted 
for  •joiie.  and  who  afterwards  became  almost  totally  paralysed ;  the  ooo- 
volutiona  of  the  brain  were  shrunken,  the  sulci  were  deep  and  contsined  a& 
excess  of  duid.  and  the  ventricles  were  unduly  large.  Chronic  plumbiim,  u 
is  well  known,  sometimes  gives  rise  to  epileptiform  convulsions,  which  mi^ 
l)e  repeated  at  intervals,  and  followed  by  delirium  and  by  a  fatal  oomt. 
In  cases  of  this  kind  also  the  brain  is  mostly  found  wasted. 

In  a  patient  of  the  wriuw's,  however,  a  woman,  aged  thirty-five,  iho 
died  aft-er  eclampsia,  obstinate  vomiting,  and  other  symptoms  ascribed  to 
plumbism,  the  brain  and  its  membranes  after  death  were  found  perfectlr 
normal  and  weighed  forty-two  ounces.  No  trace  of  lead  could  be  foood 
here,  although  it  was  abundantly  present  in  the  liver,  spleen,  and  intct- 
tines.  The  patient  had  worked  in  a  white-lead  factory,  and  showed  the 
characteristic  blue  line ;  she  also  suffered  from  colic  and  extensor  psnljui 
of  the  hand. 

General  sclerosis  of  the  brain. — If  we  consider  how  important  t  part 
in  the  pathology  of  the  spinal  cord  is  played  by  diffused  chronic  'inflam- 
mation '^  or  induration,  it  is  remariLable  that  similar  lesions  so  seldom 
occur  in  the  brain.  We  may  compare  the  fact  with  the  rarity  or  non- 
existence of  acute  idiopathic  softening  in  the  brain,  and  the  frequencr  of 
acute  myelitis.  The  various  systemic  diseases  of  the  cord  hate  alio  no 
counterpart  in  cerebral  pathology.  Dr  Fagge,  however,  made  two  totopiifli 
iu  which  general  cerebral  sclerosis  was  found. 

(1)  Om  of  them  was  reenrded  by  Wilks  in  the  'Gay's  Hospital  Beporti'  (9mm  in, 
toL  Xsy»  p^  22).     A.  gii\»  ag^  tikUiUien,  ^m  vAxtMXA^Vxi  \^%  fm  f|m«nl  fiHire  of  vM 
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and  body,  which  had  been  coming  on  for  about  a  year.  The  earliett  symptom  was  loss  of 
sight,  which  came  on  one  day  while  she  was  out  on  an  errand.  Soon  afterwards  she  had 
two  epileptiform  seizures,  which  beg^n  with  a  scream.  She  generally  lay  quiet,  with  a 
vacant  stare,  making  no  complaints,  but  smiling  when  spoken  to.  She  could  evidently 
see,  and  the  optic  discs  were  normnl,  but  the  pupils  were  dilated.  If  asked  what  her 
name  was,  or  any  other  simple  question,  she  answered  sensibly,  but  very  slowly.  When 
food  was  put  into  her  mouth  she  would  cease  to  chew  without  swallowing  it,  so  that  it 
lay  there  until  removed  by  the  nurse.  She  often  vomited.  She  was  unable  to  stand,  and 
had  very  little  power  over  her  legs ;  even  her  arms  were  moved  but  slowly  and  feebly. 
Her  skin  appeared  to  be  sensitive.  A  month  before  her  death  the  tried  to  strangle  herself, 
and  was  found  with  a  towel  tied  round  her  neck.  Towards  the  last  she  lay  with  her 
eyes  open,  making  no  attempt  to  rpeak  beyond  a  slight  motion  of  the  lips.  Her  tempera- 
ture was  a  little  below  or  a  little  above  normal.  Before  death  her  extremities  became 
remarkably  livid ;  and  large  bullie  made  their  appearance  on  the  feet,  which  looked  as 
though  KftogT^ene  were  beginning. 

At  the  aatopey  a  deep  purple  discoloration  was  seen  over  the  feet  and  ankles,  the 
cnticle  was  detached  from  the  rete  mucosum,  and  the  deeper  tissues  were  all  infiltrated 
with  blood.  The  calvaria  was  thick  and  hcHvy  and  very  unsymmetrical.  The  membranes 
were  a  little  opaque,  and  there  was  an  excess  of  fluid  at  the  base.  Over  the  convolutions 
the  pia  mater  was  everywhere  adherent,  so  that  in  attempting  to  strip  it  oft  one  peeled 
away  a  thin  granular-looking  layer  of  the  cortex,  leaving  a  roughened  surface.  The  brain 
was  small,  weighing  only  thirty -four  ounces,  and  its  substance  was  tough.  The  cortex 
was  not  obviously  wasted,  and  the  boundary  line  between  the  grey  and  the  white  matter 
was  everywhere  well  defined.  The  ventricles  were  much  dilated,  but  their  ependyma 
was  not  granular,  except  in  the  fourth  ventricle. 

(2)  The  other  case  occurred  in  1878,  in  a  child  only  eighteen  months  old,  a  patient  of 
Dr  Pavy's,  in  Guy's  Hospital.  Its  illness  was  said  to  have  begun  with  a  fit  at  the  age  of 
four  months.  From  that  time  it  had  been  subject,  especially  at  night,  to  seizures,  in 
which  it  would  fight  for  its  breath,  and  appear  to  be  choking,  and  would  afterwards  lie 
insensible  for  three  days  at  a  time,  taking  very  little  food,  and  twitching  at  the  comers  of 
the  mouth.  Fifteen  days  before  its  denth  it  had  a  fit  more  severe  than  any  before.  Eleven 
days  later  it  was  again  attacked,  and  on  the  following  day  it  was  brought  into  the  hospital* 
It  then  lay  comatose  on  its  left  side,  with  the  corners  of  the  mouth  drawn  down  and  con- 
stantly twitching :  when  it  was  moved  over,  its  whole  body  would  become  rigid,  and  the 
twitching  at  iu  mouth  was  more  marked.  It  appeared  to  have  lost  sensation  on  the  left 
side.  The  temperature,  at  first  102*4%  rose  to  103*8°  before  death,  and  the  pulse  became 
■carcely  perceptible. 

At  the  autopsy  the  child  was  wasted,  with  a  pigeon-shaped  chest  and  rickety  enlarge- 
ment  of  the  ends  of  the  ribs  and  of  other  bones.  The  brain  was  pale  on  the  surface.  The 
meninges  looked  healthy;  they  were  not  at  all  thickened  or  opaque,  but  very  thin  and 
delicate,  as  is  usual  at  an  early  age.  On  attempting  to  strip  the  pia  mater  from  the  con- 
volutions, however,  it  was  at  once  found  to  be  abnormally  adherent,  so  that  a  thin,  uniform,, 
superficial  layer  of  the  cortex  peeled  off  with  it,  leaving  a  rough  granular  surface  behind. 
The  substance  of  the  hemisphere  also  was  indurated,  cutting  firmly,  and  giving  sections 
with  sharp  resistent  edges;  but  the  most  striking  appearance  was  a  discoloration  of  the 
white  matter  of  the  hemispheres,  which  had  a  yellowish  tint.  This  was  more  obvioua 
on  the  right  side  than  on  the  left,  and  in  the  anterior  and  lateral  parts  of  the  hemispheres 
than  in  the  occipital  lobe.  It  was  also  more  marked  in  the  prolongations  of  the  white 
asatter  into  the  convolutions  than  towards  the  centre  of  the  brain,  and  in  some  of  the  con- 
Tolations  the  limit  between  the  white  and  the  grey  substances  was  ill  defined.  The  grey 
'  matter  itself  looked  natural.  The  ventricles  were  not  dilated.  The  basal  ganglia,  the 
pons,  the  bulb,  and  the  cerebellum  were  all  of  their  natural  soft  consistence. 

Portions  of  the  affected  tissues  from  each,  of  these  two  cases  were 
examined  microscopically  hj  Dr  Savage  and  also  by  Dr  Frederick  Taylor, 
but  no  histological  change  could  be  detected,  except  possibly  a  slight  ex- 
cess of  corpuscles  in  the  interstitial  neuroglia. 

Dr  Gee  has  reported  two  cases  of  general  cerebral  sclerosis  occurring  in 
children:  in  one,  a  girl  of  eleven,  there  was  spastic  paralysis,  and  after 
death  the  brain  was  found  to  be  small  and  firm,  with  excess  of  leucoc3rtes  in 
the  lymph-sheaths  of  the  cerebral  arteries  ;  in  the  other,  a  girl  of  ten, 
there  was  right  hemiplegia  with  indistinctness  of  speech,  and  at  the 
Eutopsy  there  was  found  atrophy  of  the  left  hemisphere  with  general  in- 
iuration  of  the  brain  ('  St  Barth.  Hosp.  Reports,'  vol.  xvi). 
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In  many  recorded  cases  this  diffused  sclerosis  has  not  affected  the  whole 
brain,  but  only  certain  parts  (sclerose  lohaire) ;  and  some  of  these  have  be«n 
attended  with  hemiplegia.  Frequently  the  children  affected  hare  betn 
deficient  in  intellect,  and  more  cases  are  found  in  asylums  and  homes  for 
imbeciles  than  in  hospital  wards. 

Hypertrophy  of  the  Brain. — It  has  long  been  known  that  in  cerUin 
cases  in  which  the  head  appears  too  large,  so  that  the  presence  of  hydro- 
cephalus is  suspected,  a  solid  brain  really  fills  the  skiiU.  Instancei  of 
this  kind  were  recorded  by  Morgagni ;  and  others  were  obserred  in  Um 
early  part  of  the  nineteenth  century  by  several  French  observers,  among 
whom  were  Laennec  and  Andral.  The  condition  has  generally  received 
the  name  of  hypertrophy  of  the  brain ;  but  its  nature  and  its  relation!  lo 
other  diseases  still  remain  among  the  most  obscure  questions  in  pathology. 
It  is  certainly  not  increase  in  size  or  number  of  the  cerebral  neiu^ns,  1^ 
hypertrophy  of  the  biceps  or  of  the  heart.  Virchow  surmised  that  it  coo- 
sisted  in  an  overgrowth  of  the  neuroglia.  Sir  William  Jenner,  not  long 
afterwards,  maintained  that  it  was  due  to  an  '^  albmninoid  infiltration "  of 
the  brain,  like  that  which  he  believed  affected  the  liver  and  spleen  in 
rickets ;  he  regarded  it,  in  fact,  as  one  of  the  minor  effects  of  that  disorder 
(cf.  supra,  p.  535).  But  it  appears  to  be  certain  that  the  subjects  of  cere- 
bral hypertrophy  are  not  always  rachitic. 

Magnan  is  said  to  have  minutely  examined  the  structure  of  a  child) 
brain  so  affected  in  1874,  and  to  have  found  it  perfectly  normal,  and 
D'Espine  and  Picot  accordingly  described  the  disease  as  a  true  overgroitli 
of  all  the  elements  of  the  cerebral  substance.  This  conclusion,  howerer, 
we  can  scarcely  accept,  for  such  hypertrophy,  or,  rather,  hyperplasia,  always 
affects  the  interstitial,  not  the  essential,  elements  of  an  organ.  The  "in- 
fused chronic  cerebritis,"  or  sclerosis  just  described,  is  easily  recognised  by 
the  naked  eye,  although  the  microscope  fails  to  reveal  marked  or  constant 
histological  changes ;  and  it  is  worthy  of  notice  that  in  each  of  the  two 
cases  of  "  hypertrophy  "  which  Andral  described,  the  grey  substance  of  the 
convolutions  is  said  to  have  been  indistinguishable  from  tJ^e  white,  while  the 
bulb  resembled  a  hard-boiled  egg,  and  in  some  parts  was  harder  still.  Hot 
can  such  a  condition  be  distinguished  from  sclerosis? 

Dr  Fletcher  Beach,  of  the  Darenth  Asylum,  furnished  Dr  Fagge  with 
the  following  notes  of  two  among  six  cases  of  cerebral  hypertrophy  that 
have  come  imder  his  notice.  He  found  that  the  white  matter  showed  "a 
uniform  granular  appearance  imder  the  microscope,  with  nerve-cells  scat- 
tered sparsely  throughout;  and  there  were  numerous  leucocytes  present. 
The  increase  in  size  was  evidently  due  to  the  large  amoxmt  of  granular 
matter" — ^not  to  hypertrophy  of  the  nervous  elements. 

In  each  instance  the  size  of  the  head  was  a  conspicuous  feature  during 
life.  In  one,  a  boy  aged  sixteen,  it  measured  twenty  inches  in  circumfer- 
ence ;  in  the  other,  a  boy  aged  ten,  the  measurement  was  twenty-two  inches. 
Its  form  was,  in  each  instance,  square,  not,  as  in  hydrocephalus,  round. 

Other  points  of  distinction  from  hydrocephalus  are  that  the  enlargement 
is  more  marked  just  above  the  superciliary  ridges  t^an  at  the  t^nples,  Ua 
eyes  are  not  so  wide  apart,  and  the  fontanelle  is  often  depressed  instead  d 
being  full  and  elastic     This  last  character  seems  hardly  to  consist  wit^  ^ 
accounts  which  have  been  given  of  the  dura  mater  bulging  as  icon  aA  i3^ 
skull  was  opened,  and  oi  iVie  convolutions  being  flattened.     The  brttiso^' 
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the  older  of  the  above  two  patients  weighed  no  less  than  siztj-two  ounces, 
the  subarachnoid  fluid  was  increased,  and  the  ventricles  were  somewhat 
dilated. 

None  of  Dr  Beach's  patients  presented  any  signs  of  rickets,  but,  as  he 
himself  remarks,  it  is  possible  that  they  may  have  been  rachitic  at  an  earlier 
period,  since  they  were,  with  one  exception,  above  the  age  of  ten  years 
when  they  came  under  his  observation. 

Clinically  it  would  seem  that  hypertrophy  of  the  brain  is  characterised 
by  a  more  or  less  marked  deficiency  of  intelligence,  drowsiness,  headadie, 
and  liability  to  epileptiform  convulsions ;  the  gait  is  sometimes  slow  and 
tottering,  and  the  weight  of  the  head  may  cause  it  to  hang  forwards,  or 
may  throw  the  patient  down  upon  his  face  when  he  is  walking. 

Under  favourable  circumstances  life  may  be  prolonged  for  years.  The 
disease  often  ends  by  some  intercurrent  pulmonary  affection,  or  by  the 
supervention  of  acute  symptoms  and  coma  which,  in  one  of  Dr  Beach's 
cases,  were  due  to  acute  suppurative  meningitis. 

With  regard  to  treatment  nothing  is  as  yet  known. 


FUNCTIONAL  DISORDERS  OF  THE  NERVOUS  SI 


THE  SPASMODIC  NEUROSES 

Uoicvitiv  Si  aifriav  (ic.  Ai^ivtuv)   (rvx*^^»^   rotaii*  riHv  watiuuv  rUp  trfirf^m^f  frtilF  | 
TtrpaiTta  yivfiTai^  oltrirn  Trftot^drttH'  KaioiKti  rd^  iv  rjffoi  €opv^J9i  ^Xi^a^  ^  ,  ,  ^v  li  cump 
rd  iradin  eirafr§ioQ  fKiy^ytirat,  litvpfftQi  a^i  dso^'  Tpdyov  evpuv  trTtivavrt^  p9^ 
ofta, — HXBOD.,  iv,  187.* 

**  Una  ientim  faeiof,  ciiin  voce  trementiA  tncmbr*.**— JimyAl^ 

Arrangement  of  tfie  Nmroses  and  pariieularlf  of  Spasmodic  Neunms. 
Local  Spasmodic  NEimosKS — Facial  or  Histrionic  Spasm — Spasmo&  ^ff 

neck  Of  Torticollis — Course  and  ireaimenl. 
Reflex  and  Fatigue  Spasms  /  saltaforiul  and  saham  pals^ — ^pasmm  •idiw 

— singultus — athetosis,    etc. — Tic   conimkif  de    Gilles    ds  la    Tonf^i*— 

Scnvener's  Falsy^  Hammer-Palsy^  and  other  hantltcrt^Uspatm* — j&iAf^ 

diagnosis^  prognosis  aiid  ireatmeni  of  tlttse  affections, 
Tetanilla— Description — delation  to    Trismus  neonaiorum,    Larynpsmm^  ^^ 

Carpo-pedal  cmdractimis^  and  of  all  to  Eicktts — Etiology — Treatmai 
Thomsen's  Disease — Its  histortf^  cMracters,  and  symptoms. 
Paralysis   Agitans — History — Symptoms — Pathology — Dia^^nosis — ,£iidtff 

— TreatmenL 

Wa  have  now  completed  the  survey  of  those  diseases  which  c«i  he  mat^ 
or  leM  certaialj  associated  with  organic  lesions  of  the  nervem  thr  ipiwl 
cord,  or  the  brain.  We  have  said  nothing  of  digease»  of  the  "  sjni|»*thiia* 
system/'  because,  in  the  first  place,  the  nerves  and  ganglia  so  nMXOai  tl^ 
not  independent,  but  form  part  of  the  spinal  system  ;  and  secolidljt  1*^ 
cause  there  is  no  evidence  of  any  clinically  recognised  disorder  deptadni 
on  derangement  of  the  sympathetic  nerves  and  ganglia^ 

There  remain  the  functional  disorders  of  motion*  senaatioD*  and  innifi* 
gence»  for  some  of  which  perhaps  a  special  morbid  anatomy  U  yet  1»  fc* 
discovered ;  while  others  in  all  likelihood  depend,  not  on  ieaooi  wUA 
can  ever  be  distinguished  by  the  scalpel  or  the  microaccipc,  but  on  nollOT'' 
or  toxic  disorders,  which  pervert  action  without  perceptibly  altvriiie  f^*^ 

*  Many  of  the  LybisDi  bave  tbit  enstofii :  when  their  cblldren  coioplete  ihm  iemt^ 
year,  they  bam  the  \einu  on  the  crown  of  their  heads  with  sbc«p*a  wool ;  sod  If  tWiCMPj 
ipmtns  in  the  child,  they  bave  discovered  s  remedy  ;  for  by  sprinkliof  the  pliC»w4A|Pl^ 
urine,  they  care  the  disease. 


FACIAL  SPASM  868 

ture,  or  even  on  hereditary  or  acquired  habits,  which  are  only  "  morbid  " 
when  they  are  inconvenient  or  ungraceful. 

We  found  it  desirable  to  have  regard  to  clinical  characters  even  in  the 
arrangement  of  organic  diseases;  and,  in  our  ignorance  of  the  causes  and 
nature  of  almost  all  fxmctional  disorders,  we  have  no  choice  but  provision- 
ally to  classify  them  by  their  symptoms  and  course. 

The  first  group  of  Neuroses  may  be  termed  Spasmodic,  for  all  of  them 
are  marked  by  spasms  or  cramps  in  the  voluntary  muscles. 

Painlbss  Tic* — This  disorder  has  no  more  distinctive  title  in  English. 
Dr  Sieveking,  in  translating  Romberg,  introduced  the  term  histrionic 
spasm,  but  it  does  not  carry  its  meaning  with  it,  and  has  not  been  gene- 
rally accepted.     The  term  facial  spasm  is  too  limited. 

Its  essential  feature  is  the  occurrence,  at  longer  or  shorter  intervals,  of 
a  sudden  and  rapid  involuntary  contraction  in  a  single  muscle  or  group  of 
muscles.  One  eye  may  be  instantaneously  closed  and  opened  again,  or  the 
forehead  may  be  wrinkled  on  one  side,  and  as  quickly  made  smooth;  or 
the  angle  of  the  mouth  may  be  twitched,  so  as  to  cause  a  meaningless  grin, 
or  the  nostril  drawn  up  with  an  audible  sniff,  or  the  head  is  suddenly 
jerked  round,  or  one  shoulder  shrugged. 

The  patient  himself  is  often  unaware  of  the  complaint,  which  is,  indeed, 
scarcely  more  than  a  morbid  habit  or  trick.  Trousseau  once  was  consulted 
"by  a  lady  who  came  up  from  Burgundy  with  three  daughters ;  they  had  all 
spasmodic  tic  in  different  parts  of  the  body,  and  their  mother  complained  of 
their  unladylike  twitches  without  knowing  that  she  herself  had  intermittent 
•spasms  in  her  face. 

The  movements  sometimes  shift  from  one  part  and  attack  another. 
Sir  Thomas  Watson  relates  the  case  of  a  gentleman  who  when  young  used 
tm  give  an  involuntary  shake  of  his  head :  a  blister,  applied  to  his  throat 
for  some  affection  of  the  air-passages,  made  this  movement  painful,  and 
.'the  movement  ceased ;  but,  to  use  his  expression,  it  broke  out  in  his  nose, 
0O  that  he  was  ever  afterwards  wrinkling  it.  A  young  Englishman  con- 
sulted Trousseau  for  violent  spasms  of  the  head  and  one  shoulder :  methodi- 
cal gymnastic  exercises  were  prescribed ;  and  after  some  time  the  affection 
disappeared  from  the  affected  shoulder,  but  presently  showed  itself  in  the 
!Other.  A  boy,  aged  twelve,  four  years  before  Dr  Fagge  saw  him,  had 
Acquired  a  trick  of  sniffing  and  coughing,  as  though  he  would  be  choked ; 
jthis  was  followed  after  two  years  by  a  habit  of  ''  making  faces ; ''  and  a 
tDonth  before  he  was  examined  he  began  to  toss  his  head  over  to  the  right 
side  at  intervals  of  a  few  minutes,  whereupon  the  sniffing  and  coughing 
4|lfeopped.  In  adults,  however,  an  affection  of  this  kind  often  lasts  for  a  life- 
time unchanged.  In  a  patient,  whom  the  writer  saw  ill  with  pneumonia, 
iftfie  tic  was  a  slight  elevation  of  the  angle  of  the  mouth  and  the  nostril  of 
t0De  side,  followed  by  a  sudden  shake  of  the  whole  head.  This  was  repeated 
pt  intervals  in  conversation,  before  the  illness,  during  the  attack,  and  after 
pBcovery.  Trousseau  narrates  how,  after  the  lapse  of  twenty  years,  he 
ipacognised  a  former  schoolfellow,  who  happened  to  be  walking  behind  him, 
1^  a  barking  noise  that  he  made. 
^      The  involuntary  clonic  spasms  just  described  are  not  confined  to  the 

A     *  SffnonytM, — Pacini  spasm — Spasmodic  tic — Habit-spasm — Histrionic  or  pantomimic 
•m — Clonic  spasm  in  the  area  of  the  portio  dura — Habit-chorea  (a  misleading  name).— 
He  convnlsif — Tic  non-doulourenx  faciale — Tic  simple. —  Oerm,  Mimischer  Gesichtf* 
""Pf* 
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muscles  supplied  by  the  facial  nerve.  Sometimes  they  affect  one  arm  or 
one  leg.  The  writer  knew  of  a  man  who,  in  walking  along  the  street,  lifted 
one  leg  at  regular  intervals  and  slapped  it  with  his  hand,  a  trick  of  which 
he  seemed  to  be  unaware. 

These  spasmodic  movements  almost  always  begin  in  childhood.  Tbej 
seem  often  to  depend  upon  bad  nutrition,  anemia,  and  depressed  hetlth 
generally,  leading  to  want  of  stability  and  control  of  reflex,  imitative,  or 
emotional  movements  by  the  higher  nervous  centres.  They  have  nothing 
to  do  with  chorea  or  neuralgia  or  insanity,  and  under  suitable  treatment 
they  usually  disappear.  But  if  neglected  they  become  ingrained  habiu, 
and  the  nervous  system  is  so  modified  by  numberless  repetitions  of  the 

,  action,  whatever  it  be,  that  no  change  is  possible.     If  a  child  "  sniffs "  or 
"  makes  faces  "  or  "  blinks  "  its  eyelids,  the  habit  may  be  broken ;  but  if 

^  it  persists  after  puberty  it  is  probably  incurable. 

The,  best  treatment  seems  to  be,  first,  fresh  air  and  good  food,  to  nhifh 
cod-liver  oil,  steel,  and  arsenic  may  be  added  with  great  benefit;  and, 
secondly,  helping  the  control  of  the  patient  over  his  movements  by  regnlir 
muscular  drill,  by  sufl&cient  sleep,  and  by  removal  of  causes  of  imitation  or 
of  irritation.  In  cases  where  sleep  is  interfered  T^ith,  chloral  or  bromide  ii 
the  medicine  indicated.  Such  irritative  occasions  for  the  movements  u 
adenoids  in  the  naso-pharynx,  or  hypermetropia,  phymosis  or  masturiMtJon, 
should  be  also  looked  for  and  treated. 

Spasmodic  Wryneck.* — A  more  serious  form  of  spasmodic  tic  is  a  donio 
spasm  of  the  cervical  muscles,  which  has  been  called  "  wryneck "  or  spas- 
modic torticollis."  This  is  characterised  by  a  rapid  succession  of  jerking 
movements,  which  draw  the  head  with  great  force  towards  one  shoulder, 
and  give  rise  to  extreme  discomfort.  When  one  stemo-mastoid  is  chicflr 
involved,  the  corresponding  ear  is  pulled  down  towards  the  clavicle,  wUfe 
the  chin  is  pushed  upwards,  and  the  whole  face  is  turned  to  the  opposite 
side.  When  the  trapezius  is  the  muscle  affected,  the  head  is  drawn  back- 
wards, without  rotation  of  the  chin,  and  the  shoulder  at  the  same  time  is 
raised.  One  or  more  muscles  in  a  state  of  powerful  contraction  can  be 
felt,  or  even  seen,  through  the  skin. 

JEtiology. — Spasmodic  wryneck  occurs  chiefly  in  adults.  Rernoldi 
noted  that  all  but  one  of  his  patients  have  been  more  than  thirty  yean  of 
age,  and  the  majority  more  than  forty.  However,  one  well-marked  case 
appeared  some  years  ago  at  Guy's  Hospital  in  a  girl  aged  eleven,  who  had 
had  it  ever  since  infancy.  Men  and  women  seem  to  be  affected  in  about 
equal  numbers. 

This  disease  has  been  directly  traced  to  cold.  Thus  the  late  Dr  Golding 
Bird  ('  Guy's  Hosp.  Rep.,'  vol.  vi)  had  a  patient  who  was  attacked  shortly 
after  having  been  thrown  into  a  state  of  partial  stupor  by  driving  across  an 
open  country  in  a  gig  on  a  severe  winter's  night.  And  Bright  relates  the 
case  of  a  woman  who  was  sitting  exposed  to  a  draught  of  cold  air,  when 
she  suddenly  felt  what  she  thought  was  "  a  nerve  giving  way  "  on  the  left 
side  of  her  neck,  whereupon  her  head  was  drawn  to  the  right.  We  had 
two  instances  in  which  the  complaint  appeared  to  be  the  result  of  a  fiU 
upon  the  head.  Very  often,  however,  no  exciting  cause  can  be  disoovereA 
The  patient,  if  a  woman,  may  have  been  pregnant  when  the  oompliint 

•  iSi|f»ofiynM.~TorticolliB  donica— Tic  rototoire— Nickkmrnpf—CUniie  wgmm  it  th 
area  of  the  nemu  accetaorias. 
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began,  or  it  may  have  followed  a  severe  mental  shock  or  an  attack  of  fever ; 
but  none  of  these  conditions  precede  it  often  enough  to  be  regarded  as  even 
predisposing  causes.  Dr  John  Harley  reported,  in  vol.  Ivii  of  the  'Med.- 
Chir.  Trans.,'  the  case  of  an  engraver,  whose  head  was  habitually  kept 
raised  and  slightly  rotated  to  the  right,  so  that  he  might  have  an  oblique 
view  of  the  plate  on  which  he  was  engaged ;  but  at  last  this  became  a  clonic 
spasm.  He  also  mentions  the  case  of  a  governess,  who  spent  much  of  her 
time  in  ruling  the  pupils'  copy-books,  and  who  used  to  rotate  her  head 
rhythmically  and  with  emphasis  from  left  to  right;  she,  in  her  declining 
years,  lost  her  control  over  this  movement;  and  her  face  was  twisted 
every  second  to  the  right  shoulder,  imless  her  attention  was  strongly  en- 
gaged in  some  other  matter. 

Irritation  from  disease  of  the  teeth  is  another  reputed  cause  of  wry- 
neck. In  two  such  instances,  however,  the  spasm  seems  to  have  been  tonic 
instead  of  clonic. 

One  case,  which  occurred  in  1818j  is  rehited  by  Mr  Mitchell  in  the  foorth  volnme 
cif  the  '  Med. -Chir.  Tranfiactions.'  The  spasms  began  in  the  tongue  and  side  of  the  face, 
•nd  only  affected  the  neck  after  the  lapse  of  some  days;  bat  precisely  similar  changes,  in 
the  extent  to  which  different  muscles  are  involved,  occur  in  the  ordinary  clonic  form  of 
wryneck.  The  patient  was  a  woman,  aged  fifty.  During  the  attacks  her  neck  was  drawn 
lound  to  the  left  shoulder,  her  arm  was  rigidly  extended,  her  eyelids  were  widely  opened, 
and  the  two  eyes  directed  to  the  left;  her  mouth  was  opened  and  distorted  to  the' left  side, 
flhowing  the  clenched  teeth ;  her  tongue  felt  as  hard  as  a  board,  and  was  curved  to  the  left 
•Ide ;  her  forehead  was  wrinkled,  and  all  the  muscles  of  her  face  were  thrown  into  a  state 
•f  rigid  distortion.  After  three  months  the  tonic  spasm  was  succeeded  by  a  rapid  tremu- 
lous motion  of  the  affected  parts,  and  the  attack  passed  off,  to  be  repeated  at  intervals 
which  rapidly  grew  shorter,  so  that  a  fortnight  from  the  commencement  of  the  disease  the 
tqpasms  became  almost  continuous.  Extraction  of  some  carious  teeth  and  fangs  in  the  left 
■pper  jaw  was  quickly  followed  by  a  cure. 

The  other  is  Hancock's  case  (*  Lancet,'  1859,  i,  p.  80)  of  a  girl,  whose  head  for  more 
iSkmn  six  months  had  been  drawn  down  nearly  to  the  left  shoulder ;  extraction  of  a  stump 
ind  of  a  decayed  tooth  in  the  left  side  of  the  lower  jaw  completely  cured  her  in  a  few  days. 

Course. — ^As  a  rule,  the  development  of  the  complaint  is  gradual. 
BeTnolds  describes  the  patient  at  first  feeling  uneasy  in  his  neck,  and 
thinking  that  something  is  wrong  with  his  cravat  or  with  the  pillow,  until 
after  some  months  he  discovers,  or  is  told  by  a  friend,  that  his  head  is  nob 
straight.  During  the  early  progress  of  the  case  an  ordinary  observer 
■light  suppose  that  the  man's  shirt-collar  was  uncomfortable,  and  that  he 
IVBS  easing  it  by  twitching  his  neck ;  or  that  he  was  trying  to  look  over  his 
Aoulder.  After  a  time  he  complains  of  a  dull,  aching  sensation,  which 
]Ktends  to  the  shoulder  or  down  the  arm.  At  first,  by  an  exercise  of  the 
IVill>  he  can  overcome  the  spasm,  so  as  to  look  straight  before  him,  or  to- 
krards  the  affected  side ;  and  even  at  an  advanced  stage  he  can  sometimes  by  | 
P  great  effort  restore  the  equilibrium  of  the  two  sides  for  a  moment,  but  at 
ihe  cost  of  much  distress,  and  with  the  risk  of  aggravating  the  severity  of 
Hie  spasms  afterwards.  As  the  disease  goes  on,  he  generally  learns  how  to 
■ring  his  head  into  the  proper  position  with  his  hands ;  thus  a  patient  used 
mm  walk  about  with  his  arm  raised,  and  ready  to  seize  hold  of  his  nose,  which 
pe  employed  as  a  kind  of  lever  to  control  the  movements. 
ik  The  spasms  are  always  arrested  during  sleep,  and  they  often  cease  when 
***^  e  patient  is  in  the  recumbent  posture,  or  when  he  supports  his  head  with 
wm*  hands.  They  are  at  once  brought  on  by  any  excitement,  or  by  talking, 
by  attempting  to  walk.     In  the  more  severe  cases  the  head  is  jerked 

out  for  hours  without  any  interval.     Sleep  is  almost  impossible,  and  the 

tient's  state  is  one  of  the  utmost  miserv. 
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The  disease  may  remain  stationary  for  yearn,  neither 
receding.  But  8ometimea  it  extends  from  the  parte  first  affected  t4>  i 
side  of  the  face  and  the  eye,  or  to  the  shoulder  and  arm.  In  two  c» 
Guy*8  Hi^pital  the  movements  began  in  the  upper  limb  and  afterwirdf 
spread  to  the  neck.  This,  and  the  fact  that  the  deep  cervical  mtuclei  iw 
sometimes  the  ones  mainly  concerned,  prove  that  the  spaam  is  not  alwin 
confined  to  the  sterno-mastoid  muscle)  nor  to  the  distribution  of  the  Wfasai 
accessory  nerve,  as  would  appear  from  the  description  given  by  Eri>  mi 
others.  In  some  cases  it  passes  off  within  a  few  months  under  treatment 
and  long  afterwards  returns  with  its  characters  unaltered.  Thus  in  the  cmt 
of  Dr  GoldiDg  Bird's,  already  referred  to,  there  was  an  iBterval  d  abnH 
seven  years  between  the  first  and  second  attack ;  and  in  another  ca»e  tli 
patient  got  welU  returned  to  his  work  as  a  gasfitter  for  thirteen  years,  uid 
at  the  end  of  that  time  was  again  seized  with  the  disease,  but  on  the  oppt^- 
site  side. 

Wryneck  seems  very  seldom,  like  facial  spasm,  to  desert  one  part  of  tlie 
body  and  attack  another  afterwards. 

In  the  advanced  stages  of  the  disease,  the  musclea  which  are  the  seit  d 
the  spasms  sometimes  faU  into  a  state  of  tonic  contraction*  so  th»t  fof 
hours  together  the  head  remains  obliquely  drawn  down  to  the  nhoulder  Wt 
perfectly  motionless.  Even  then,  however,  any  kind  of  emotional  eicit*- 
ment,  or  the  slightest  attempt  at  voluntiuy  movement,  generally  l<?ad#  to 
a  recurrence  of  clonic  spasms* 

There  are,  however,  cases  of  primary  tonic  wryneck  (caput  fjhthjmn 
gpasticum),  in  which  no  jerking  movements  have  preceded  the  coDtiniwia 
contraction.  A  girrs  head  was  drawn  down  so  that  the  chin  rested  on  iht 
second  left  costal  cartilage,  and  the  right  side  of  the  lower  jaw  wns  m  cltm 
to  the  sternum  that  it  was  difficult  to  introduce  a  finger  betweeo  tbfln. 
Very  slight  twitching  movements  were  all  that  had  been  noticed,  hut  tk 
affection  was  said  to  have  developed  itself  while  the  patient  lay  paralt»e<l « 
bed,  unnble  to  move  a  limb  ;  she  was  the  subject  of  well-marked  hritcrii* 
and  no  doubt  the  wryneck  was  of  the  same  nature  as  hysterical  oontndiffl 
of  the  limbs.  This  tonic  contraction  of  the  stemo-mastoid  is  to  W  diia» 
guished  from  the,  for  the  most  part,  congenital  contraction  of  the  itcm©^ 
mastoid,  associated  with  hemiatrophia  of  the  face  (see  Dr  Taylor'n  ewe  in 
the  *  Path.  Trans.,*  vol.  xxvi). 

\  Besulti. — One  curi«xi8  effect  of  wn^meck  when  it  occurs  in  childkood  ii 
the  permanent  defoniiity  in  the  bones  of  the  face  to  which  it  give«  r»i.  1* 
'the  case  just  cited  the  left  side  of  the  face  w^as  considerably  larger  Aib 
the  right.  When  the  girFs  head  was  erect,  the  right  eye  lay  at  a  kigto 
level  than  the  left  one,  the  median  line  of  tlie  face,  instead  el  htktf 
upright,  formed  an  obvious  curve,  with  its  concavity  towards  the  Itfc  wat 
the  left  side  of  the  upper  jiiw  projected  V>eyond.thai  of  the  lower  jtWt  ^^ 
on  the  right  side  the  relation  between  them  wns  reversed,  Th**  Trrt«b(» 
of  the  neck  were  also  distorted,  there  being  a  projection  on  thr  left  w^J** 
apparently  caused  by  the  transverse  process  of  the  atlaa.  PnHa«ely  «tuili^ 
deformities  were  noted  in  a  little  girl  of  eleven,  who  had  been  ta  tl>* 
hospital  a  few  years  before.  Tliey  are  of  importance,  betauftr  th«y  mij?lrt 
be  regarded  as  indications  of  primary  disease  of  the  veitebfiBt  *^  * 
often  produces  a  prominence  of  the  cervical  spine  on  one  tide,  md  •!•* 
causes  impairment  of  the  movements  of  the  head 

TreatmenL — This  is  very  unsatisfactory:   on  ti*..   .  i-v  hand  many  r*«M 
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are  altogether  intractable  and  are  not  benefited  by  any  curative  measures ; 
on  the  other  hand,  those  in  which  relief  is  afforded,  or  which  get  perfectly 
well,  yield  to  the  most  diverse  remedies,  of  which  each  in  turn  fails  more 
often  than  it  succeeds.  Reynolds  (in  his  '  System  of  Medicine,'  vol.  ii, 
p.  796)  found  that  a  continuous  galvanic  current  of  moderate  strength, 
passed  through  the  muscles  which  are  the  seat  of  spasm,  causes  them  to 
relax  for  a  time.  But  he  adds  that  even  when  by  this  means  the  head  has 
been  maintained  in  equilibriimi  for  many  minutes,  he  has  often  observed 
that>  as  soon  as  the  poles  are  withdrawn,  the  spasms  return ;  and  sometimes 
the  ultimate  effect  of  the  treatment  has  been  rather  to  increase  than 
diminish  the  movements.  In  a  patient  who  some  years  ago  came  under  the 
late  Dr  Habershon's  care  at  Guy's  Hospital,  a  considerable  amount  of  relief 
was  afforded  by  fastening  the  sponges  connected  with  a  weak,  portable  gal- 
Tanic  cell  upon  different  parts  of  the  neck,  and  leaving  them  for  some  hours 
at  a  time.  Faradisation  of  the  muscles  on  the  opposite  side  of  the  neck  is 
sometimes  useful,  by  increasing  their  power  of  resistance.  On  the  affected 
side  there  is  increased  sensibility  to  interrupted  currents ;  the  patient  may 
be  unable  to  bear  one  which  is  so  weak  as  to  cause  no  pain  whatever  on 
the  healthy  side. 

Various  mechanical  supports  have  been  invented  to  keep  the  head  in  its 
proper  position,  and  they  may  be  useful  in  recent  cases,  by  controlling  the 
movements  for  an  hour  or  two ;  as,  for  instance,  when  a  physician  wants  to 
get  through  a  lecture.  Reynolds  speaks  highly  of  the  hypodermic  injection 
of  morphia  as  a  sedative.  But  this  is  a  cure  which  may  easily  prove  worse 
than  the  disease. 

In  one  case  recorded  by  Dr  Radcliffe  ('  System  of  Med.,'  ii,  p.  133) 
arsenic  was  injected  subcutaneously,  five  to  fourteen  minims  of  Fowler's 
solution  over  the  affected  muscles  at  intervals.      The  local  inflammation 
was  diminished  by  diluting  the  solution  with  water ;  and  after  nine  weeks  the 
patient  left  the  hospital  almost  well.     This  method  of  treatment  was,  how- 
ever, tried  at  Guy's. Hospital  by  Wilks  and  also  by  Moxon  without  success. 
Dr  John  Harley  ('  Med.-Chir.  Trans.,'  Ivii)  related  two  cases  in  which 
^     the  administration  of  large  doses  of  succus  conii  proved  useful.     Begin- 
L     ning  with  an  ounce  of  the  liquid,  he  rapidly  pushed  the  dose  in  each  case 
;;     until  one  patient  took  three  and  a  half  ounces  daily.     In  the  first  case  the 

spasm  became  greatly  diminished ;  but  the  drug  had  ultimately  to  be  dis-  i 
t-    continued  on  account  of  the  mental  depression  it  caused.     In  the  second 
t    case  the  affection  was  almost  cured,  and  the  patient  resumed  his  occupa- 
I     tion,  working  half-time,  with  only  an  occasional  tendency  to  a  twist  of  the 
I    head  if  he  became  over-tired.     Moxon  followed  this  plan  with  a  decided 

F    measure  of  success. 
In  a  case  of  the  writer's  the  constant  galvanic  current  failed  to  do 
good,  but  the  patient  gradually  improved  under  a  mixture  of  bromide  of 
potassium  and  arsenic,  and  went  out  apparently  cured.     Others,  however, 
have  seemed  incurable.* 

Division  of  the  spinal  accessory  nerve  is  not  justified  by  experience; 
•till  less  resection  of  the  stemo-mastoid  muscle,  an  operation  often  successful 

*  A  severe  plan  of  treatment  was  recommended  by  Bnsch, — the  application  of  the 
ictnal  cautery  to  the  neck  on  both  sides  of  the  spine,  in  lines  five  or  six  inches  long.  In 
me  inveterate  case  ('Med.-Chir.  Rev./  1866)  Campbell  de  Morgan  excised  an  inch  of 
lie  trunk  of  the  spinal  accessory  nerve,  above  the  origin  of  the  branches  to  the  stemo- 
naatoid  muscle,  with  permanent  relief  to  the  spasm,  but  with  equally  permanent  poralysis 
»f  the  affected  muscles. 
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in  cases  of  neither  clonic  nor  tonic  con  tract  ion ,  but  congenitAl 
of  the  niuBcle. 


Rtftcz  and  co-ordinated  tics. — In  more  complicated  cages  of 
tic,  the  attempt  to  walk  is  accompanied  by  a  spasm  of  certain  muscl 
that  a  kind  of  stringhalt  is  produced.  One  patient,  a  jovimeyxniui  toikir. 
had  an  extraordinary  seizure  whenever  he  jumped  up  suddenly  from  tJi* 
sitting  posture ;  the  right  leg  was  bent  at  the  knee,  the  left  wiu  tKrowt 
over  it  in  violent  flexion,  the  body  and  head  were  twi8t<?d  to  r '  th^ 

right  arm  was  extended  and  raised,  and  the  left  thrown  into  t\  M^oi^ 

tion.  Then  there  was  writhing  of  the  whole  frame,  the  facial  moftclit 
twitching  here  and  there ;  and  the  attack  passed  oflf  with  a  groan  of  reiki 
This  man  could  make  every  possible  movement,  as  slowly  or  abniptlr  li 
he  pleased,  so  long  as  he  remained  seated  or  lying  down.  He  wi»  em 
able  to  get  up,  and  after  cautiously  standing  still  for  a  moment,  could  Vllk 
away  as  well  as  anyone  else,  Such  eases  resemble  the  saltatorial 
and  the  hereditary  cases  of  Thouisen,  to  be  presently  discussed  (p.  *'^71). 

In  other  case^,  again^  spasms  accompany  the  act  of  laughing  or  till- 
ing,  or,  above  all,  chewing.  One  of  Weir  Mitchell's  patients^  as  soon  m  y 
began  to  masticate  his  food,  felt  his  mouth  jerked  of*en,  so  that  he  bad  to 
keep  shutting  it  with  his  hand.  When  he  wanted  to  swallow,  his  fat* 
assumed  an  asfM?ct  of  terror.  "  He  would  suddenly  muster  couragr,  nM 
swallow  the  cont^ents  of  his  mouth  at  a  gulp.  Then  instantly  the  jair  fkm 
open,  the  head  was  drawn  back  and  down  upon  the  left  shoulder,  the  !■* 
was  convulsed,  and  sweat  ran  from  the  forehead-**  In  another  caae  of  dw 
same  kind  the  gastrocneraii  were  involved  in  the  spasm,  so  that  the  p«ti*oS 
nas  jerked  into  a  squatting  position.  In  an  instance  reoordiMi  hr  Ik 
Fagge,  the  chewing  of  food  brought  on  a  kind  of  wryneck,  th-  "IT 

twisted   over   to   one   shoulder;    in   another,   the   effort    of    k?  i* 

attended  with  an  extraordinary  series  of  grimaces.  Such  cxi*e«  iwcm  w  t* 
allied  to  the  spasms  brought  on  by  handicrafts  (p.  860). 

Saltatorial  $pa*nis, — Of  all  this  group  of  spasmodic  neuroses  called  f<tf^ 
by  voluntary  or  reflex  movements,  the  strangest  are  those  in  whidi.  u  wOft 
as  he  stands  up*  the  patient's  legs  pass  into  a  state  of  clonic  spasm»  aad  k* 
begins  to  execute  a  succession  of  rapid  jumping  and  skipping  mofunW*^ 
So  great  are  his  efforts  that  his  face  flushes,  his  pulse  is  quickdiciL  9xA^ 
breaks  out  into  a  profuse  sweat.  Yet  when  he  is  lying  or  sitting  he  rwn»i» 
quiet,  and  can  move  his  legs  perfectly  well  in  all  directions.  For  thii  wSm- 
tion  a  special  name  was  invented  in  1859  by  Bamberger,  who  recorded  ui  tb 
Vienna  *  Med.  Wochenschrift '  two  cases  of  what  he  called  *'  ^'  *  il  rcto" 

spasm,  a  remarkable  form  of  Spinal  Imtation."     Dr  Gou.  .i>*«d  t«» 

cases  of  the  affection  (*  Lancet/  July  and  .\ugust,  1877K  with  an  mialTW*^ 
the  five  previously  recorded.  In  their  details  these  cases  differ  fomrvlu* 
from  each  other,  but  we  include  them  all  under  '*  reflex  fatigue-spaioiML" 

Sometimes  the  patient  can  excite  the  movements  by  presiiiBg  liii  f^ 
against  the  foot-board  of  the  bed  while  he  is  lying  down ;  in  one  initaiKt, 
tickling  the  skin  of  the  soles  would  elicit  theui  ;  in  another,  prcumit  op* 
\  A  tender  part  of  the  spine  had  the  same  effect.  They  are  often  amr?nfB*^ 
by  emotional  excitement  ;  and  this  has  sometimes  led  to  doubts  m 
genuineness,  since  they  are  much  less  violent  when  no  one  is  lookr  . 
but  the  same  thing  may  be  said  of  many  other  nervous  alfecttooi  wluci 
are  certainly  not  simulated. 
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There  is  sometimes  pain  in  the  contracting  muscles,  more  often  none ; 
and  there  is  no  loss  of  power  or  of  sensation.  The  reflex  arc  does  not 
appear  to  begin  in  the  skin,  but  in  deeper  structures,  probably  the  tendons 
or  joints  of  the  feet. 

£rb  believes  that  saltatorial  spasms  will  ultimately  be  found  to  be  a 
kind  of  exaggerated  tendon-reflex;  but  Cowers  found  no  ankle-clonus  in 
either  of  his  cases.  No  doubt  the  movements  are  due  to  the  combined  and 
simultaneous  action  of  peripheral  and  voluntary  stimuli  upon  irritable 
centres  in  the  cord ;  but  the  same  stimuli  are  in  action  in  all  healthy  persons 
whenever  they  stand  upright.  In  Bamberger's  first  case,  that  of  a  youth  of 
nineteen,  the  affection  came  on  during  convalescence  from  acute  pneumonia ; 
the  spasms  disappeared  in  about  a  month  under  the  internal  administration 
of  morphia.  Other  cases  have  been  much  more  protracted ;  in  one  instance 
the  spasm  had  not  subsided  when  the  patient  died  of  fever  at  the  end  of 
five  years.  Dr  Fagge  saw  two  cases  in  women,  both  of  whom  were  decidedly 
hysterical ;  one  had  several  attacks  of  the  spasm,  each  lasting  some  months, 
and  her  recovery  from  one  of  these  was  sudden,  exactly  as  happens  in 
hysterical  contractures. 

The  muscles  of  the  trunk  and  head  are  sometimes  affected,  as  well  as 
those  of  the  legs,  but  the  arms  seem  always  to  escape. 

This  curious  affection  has  been  observed  in  both  sexes,  and  at  all 
periods  of  life,  from  childhood  to  old  age.  It  has  been  found  associated 
with  spastic  paraplegia  as  a  sequel  of  myelitis ;  but  most  cases  seem  to  be 
"  functional,"  and  occur  with  hysterical  symptoms.  What  was  called  Chorea 
Sancti  Yiti  Major,  or  dancing  madness  in  the  fifteenth  century,  would  pro-  < 
bably,  if  it  appeared  in  a  sporadic  form,  approach  some  of  the.  cases  of 
saltatorial  spasm  now  seen  in  hysterical  women  (p.  880). 

Saltatorial  spasms,  once  begun,  may  continue  for  months  and  years,  or 
may  return  after  disappearing;  but  they  do  not  i^pear  to  lead  to  further 
symptoms  or  to  theaten  life.     No  special  treatment  is  known. 

Other  varieties, — ^Many  other  rhythmical  spasms  may  be  observed, 
chiefly  in  patients  not  suffering  from  organic  disease.  One  has  been  called 
"  Salaam  palsy "  {Eclampsia  nutans) ,  a  habit  of  continually  bowing  the 
head ;  it  has  been  frequently  observed  in  children.  Similar  spasms  may 
affect  the  arms,  as  in  a  boy  once  in  Cuy's  Hospital,  under  Sir  William 
Gull,  who  was  continually  moving  one  arm  up  and  down  (Malleatio),  Not 
Tery  unlike  is  the  case  above  mentioned,  in  which  a  man  used,  without 
knowing  it,  to  lift  up  one  leg  at  intervals  and  strike  it  with  the  hand 
(p.  854) ;  and  these  curious  tricks  have,  again,  relations  with  such  scarcely 
morbid  and  quite  unconscious  habits  as  Dr  Johnson's  of  coimting  the  posts, 
and  the  late  Prof.  De  Morgan's  of  touching  the  railings  one  by  one  as  he 
;  walked  down  to  his  lectures  at  University  College. 

Clonic  spasms  may  affect  individual  muscles   of  the   face  or  limbs. 
'  "When  the  eyelid  of  one  side  is  the  seat  of  the  disorder,  it  has  been  named 
pasmus  nictitans  or  blepharospa^mus.     Hiccough  or  singultus  is  a  clonic 
pasmodic  affection  of  the  diaphragm. 

Athetosis  was  a  name  given  by  Hammond  of  New  York  to  slow  rhyth- 
lical  clonic  spasms  of  the  hands.  It  has  been  already  mentioned  (p.  737), 
M  an  occasional  sequel  of  hemiplegia. 

Stammering  and  stuttering  (balbuties)  is  due  to  laryngeal  or  labio- 
agual  spasm,  or  to  both,  and  exhibits  the  same  union  of  irregular  and  in- 
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effectual  contractvoBfi,  with  explosive  completion  of  a  co-ordinated  foncti^m, 
which  we  have  h&d  occasion  to  notice  in  the  whole  group  now  undef  dif- 
cuBsion.  Some  of  these  spasms  are  clearly  reflex.  Some  resemble  hi*- 
trionic  spasm,  some  saltatorial  cramp,  some  hysterical  movement**  chona 
major,  and  "  uply  tricks  "  in  children*  Many  are  curable  by  discipline,  or 
by  a  shock  to  the  imagination,  or  by  growing  out  of  tbeoi. 

In  some  of  hi»  cases  of  funct ion-spasm  Dr  Mitchell  found  bene^t  froro 
the  injection  of  solution  of  atropine  into  the  affected  muscles. 

Mental  tic,^ — Charcot  and  his  followers  at  the  Salpt-tri^re,  to  whomii 
much  of  our  present  knowledge  of  spasmodic  tics^  both  simple 
ordinated,  include  tmder  the  same  head,  two  affections  which  app««r  to  t]i» 
writer  to  be  far  too  widely  separated  from  the  casea  just  deitcribed  W  b# 
classed  with  them. 

The  former  of  these  they  call  fit  tonvuhtf — ^an  inad^  ime:  ftv 

all  tics,  and  certainly  all  co-ordinate'd  tics,    may  be  called  ve.    Tbf 

real  difference  which  distinguishes  the  group  in  question  is  that  meur  ;    ' 
tions  come  in  beside  the  involuntary  movements.     The  patient  ftccf-nii^    *^ 
the  muscidar  spasm  by  an  explosive  utterance  of  a  word  or  eent«tiee»  od 
this  is  imder  the  influence  of  an  imperative  idea.     This  condition  is 
as  la  maladlt  de  Gilles  de  hi  Tourrtte,  after  the  physician  who  drew 
tion  to  it  and  defined  its  characters.     He  distinguishes  r*  -«( 

beard  {echolalia),  obscene  exclamations  (roproialia)^  and  t  j*.    SiA 

ciises,  however,  are  on  the  borders  of  so-called  "  moral  insamry, '  aad 
to  have  their  natural  allies  not  with  the  harmless  tics,  but  with  the 
Mania  of  the  Middle  Ages,  the  convulsions  of  dervishes^  the  "  jumping 
of  Maine  **  in  America,  and  the  *'  Myriachit ''  of  Siberia, 

The  latter  group  of  cases,  which  Charcot  admitted  among  the  tici»  i» 
purely  psychical.  There  is  no  muscular  spasm  at  all,  only  a  strong  deliji»«, 
for  that  is  what  ''  the  imperative  idea  '*  means.  //  y  a  de*  tin  dam  li 
pen^ee  commr  danit  fa  mrpft  may  be  true  ;  but  in  the  body  they  ani  ml 
in  the  mind  they  are  metaphorical. 

FATiarE*spASMg.* — Spasmodic  contractions,  either  clonic  ^f 
be  brought  about  by  voluntaij  movements.  The  exciting  *-. 
instance  is  limited  to  some  one  paj^ticular  action,  so  that  the  paticai  w 
mains  quiet  when  at  rest  or  when  using  his  muscles  for  other  pturp««* 
One  of  the  early  papers  on  the  subject  was  by  Dr  Weir  MitchelU  i*  *^ 
*  American  Journal  of  Medical  Sciences  '  for  1876.  His  name  tor  ihiM  p*f 
of  affections  is  that  of  **  functional  spasms;"  but  this  might  be  lata  ii 
meaning:  '*  spasms  which  iire  functional  and  not  organic,"  in  which  biwkH 
would  include  all  the  diseases  descnbed  in  this  chapter.  "Fuuctil©' 
spasms,"  "  Movement-spasms/'  and  ''  Fatigue-spasms  *'  (Dr  Poore*« 
are  terms  which,  if  less  euphonious,  are  also  less  mlBleadin^. 

Spasrm  rauitd  by  handitraftnJ^ — In  many  ca^es  the  muscular 
are  only  just  sufficient  to  disturb  the  due  execution  of  some  highly  tpo*^ 
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•   S^noMtfjfut.  —  Functional  spMini  (Weir  Mitchell)  ^  Mo v- 
spiLitng,  Oceiipatioii-Bpaiuiii,  HQd  Proreniunal-spasins  are  nticoutli  '  t Otii*" 

title.     This  proup  includt^s  moit  Reflex  ftpiumodic  rir'—  —  '    ^  uim-j^riai  ^j^.n-m*,  lai  ^ 
BesohfiftigatijK^^neuroj^en  of  Geruiim   wnU*r»,  \\t.  Xkt  ♦  (ldill#n*«  tAflon^*  clV" 

makers'  crump,  Jock-«pa«in.  milkmaids'  crmnp,  etc.     J  j    i  .  >  nam*  wh^tk 

v«Qie»t1y   include  this  ^otip  of  tpasniodtc  affections;   tbiit  of  **  cn-oirfUiittiel 
nearo«c»/*  proposed  by  Benedikt,  is  ftOinewliAt  unwieldy,  and  "occa| 
not  leem  qnitc  rig-bt.  '•*  Handicriift*8piunii,"  perh«p*.  wight  §«rTr, 
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ised  action,  involving  numerous  and  complicated  muscular  movements; 
and  over-exercise  of  this  manoeuvre  appears  to  produce  the  spasms. 

A  musician  becomes  unable  to  play  the  piano  or  the  violin ;  a  telegraph 
clerk  cannot  work  Morse's  machine;  a  tailor  or  shoemaker  can  no  longer 
sew;  or  a  milkmaid  press  the  milk  from  the  cow's  udder.  In  one  case  a 
man,  whose  whole  occupation  was  to  clean  knives  and  boots  and  shoes  for 
a  large  house,  became  completely  incapacitated  for  his  work,  although  he 
could  still  do  anything  else. 

Two  of  Mitchell's  cases  were  what  he  terms  "  lock-spasm,"  and  these  were 
tonic  not  clonic.  A  watchmaker,  who  often  had  to  pick  up  and  adjust  very 
small  screws,  would  find  that  his  thumb  and  forefinger  suddenly  became 
locked  upon  one  of  them,  so  that  he  had  to  release  it  with  a  loop  of  twine^ 
not  always  without  wounding  the  finger;  even  then  the  cramp  would  last 
for  some  time  longer.  At  a  later  period,  when  he  was  turning  over  the 
[  pages  of  a  book,  the  finger  and  thumb  would  sometimes  close  with  violence, 
h  so  as  to  tear  the  leaf.  Another  man,  a  sawyer,  was  liable  once  or  even  twice 
a  day  to  have  the  arm  arrested  and  fixed  in  a  state  of  flexion  at  the  moment 
when  his  saw  was  drawn  back  to  prepare  for  the  downward  movement.  By 
no  effort  that  Mitchell  could  exert  was  he  able  to  overcome  the  spasm ;  on 
one  occasion  he  made  the  patient  bend  over,  so  as  to  bring  the  forearm  into 
a  horizontal  position,  and  he  then  found  that  for  five  minutes  the  biceps 
supported  a  weight  of  eighty  pounds  suspended  from  the  wrist. 

Writer*8  cramp* — The  exact  kind  of  impairment  of  the  power  of 
writing  varies  widely  in  different  cases  of  this  disorder,  so  that  hardly 
any  two  are  alike.  Sometimes  the  patient  complains  that  after  he  has 
been  writing  for  a  few  minutes  his  hand  and  forearm  feel  wearied ;  some- 
times that  the  fingers  become  suddenly  extended,  so  that  the  pen  drops  from 
his  grasp;  sometimes  that  the  index  finger  is  straightened  and  drawn  off 
the  pen-handle;  or  that  the  fingers  are  pressed  too  tightly  upon  the  pen, 
BO  as  to  impede  its  movements.  In  many  cases  there  is  no  visible  cramp 
or  spasm — all  that  a  looker-on  can  see  is  that  the  motions  of  the  hand  are 
arrested  in  the  act  of  writing ;  but  in  other  cases  there  is  obvious  shaking 
of  the  pen. 

The  handwriting  is  often  altered  in  character;  in  some  instances  the 
change  consists  in  a  reduction  of  the  size  of  the  letters,  the  power  to  make 
free  strokes  failing,  and  the  writing  becoming  ''  cramped;"  other  patients 
can  no  longer  accomplish  a  "  running  hand,"  and  are  obliged  to  confine  them- 
selves to  a  slow  "  roimd  text."  Dr  Fagge  had  one  patient  who  could  write 
anything  but  shorthand  perfectly  well,  but  unfortunately  he  was  a  law 
reporter.  In  most  cases,  however,  the  peculiarity  consists  in  an  uncertain 
tremulous  formation  of  the  strokes  which  make  up  the  letters ;  and  in  the 
worst  cases  the  handwriting  becomes  illegible — a  meaningless  succession  of 
shaky  lines  and  curves. 

Persons  affected  with  writers'  cramp  adopt  all  sorts  of  odd  devices. 

[  Some  will  write  only  with  a  quill,  and  so  far  as  it  goes  this  is  undoubtedly 

a  good  plan,  for  the  muscular  effort  required  is  much  less  than  with  a  steel 

!  pen.     Others  employ  a  large,  thick  penholder,  or  fix  a  nib  in  a  broad  piece 

if  cork.     Dr  Poore  (*  Practitioner,'  xi)  mentions  the  case  of  a  man  who 

med  a  rounded  mass  of  wood  of  the  shape  of  a  boy's  top,  which  he  held 

•  Synomynu. — Scriveners* PkUy. — JFV.  Crampedes^crivains.— G^m  Schreibekrampf. — 
'enman's  spMxn— Mogigraphia  ({t6yii,  with  difficulty ;  ypd^ia,  write)  — Graphospasmus. 
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tightly  with  the  hollow  of  the  palm  of  his  hand.     Otheis  grasp  ft 
with  the  closed  fist,  or  fasten  it  to  one  finger  hy  means  of  a  ting. 

Sometimes,  however,  the  fault  seems  to  be  not  so  much  in  the  hand  u 
in  the  wrist  and  forearm.     A  patient  of  Dr  Poore's  said  that  the  first  thiBg 
he  noticed  was  a  difficulty  in  bringing  down  the  hand  upon  the  paper  aod 
for   three   days   he   forced   himself  to  write   by   beading   donra   the  rigbt 
wrist  with  the  left  hand,  but  at  last  that  resource  failed  him.     Indeed, 
one  of  the  most  distinctive  and  unfortunate  characters  of  "  writer «  tnuap 
is  that  it  is  a  progressive  disease.     For  a  time  a  person  affected  wiib  it 
may  succeed  in  accomplishing  the  art  of  writing  by  bringing  different  irti 
of  muscles  into  exercise.     Thus^  instead  of  employing  the  weak  muscle*  of 
the  thumb  and  fingers,  he  may  use  the  forearm ;  or  he  may  place  the  ana 
in  some  e^ctraordinary  attitude  as  soon  as  he  takes  up  the  [jen,  retting* 
perliaps,  his  wrist  upon  the  table,  and  raising  his  elbow  at  an  angle;  or 
pressing  the  limb  close  to  the  side  of  his  body ;  or,  again,  straightenisf  t^ 
elbow,  and  holding  the  instrument  at  arm's  length.     But  if  he  penilta  ts 
writing  much  all  these  resources  soon  fail  him,  and  the  muscles  wludi  h 
has  called  in  to  his  assistance  '*  give  out ''  in  their  turn.     Even  if  be  Xah 
.  the  pains  to  learn  to  use  the  pen  with  the  other  hand,   that  too  after  i 
time  may  be  attacked.     At  advanced  periods  of  the  disease  the  matcki 
are  often  affected  with  spasmodic  contractions  independently  of  all  effcrti 
at  writing.     t>r  Poore's  patient  complained  that  his  band  would  somttJuiif 
bounce  suddenly  out  of  the  side-pocket  of  his  coat  while  he  was  wi&iBf 
in  the  street,  and  he  once  broke  a  jug  in  consequence  of  an  unetpfCto^ 
spasm  while  he  was  pouring  out  water. 

In  some  cases  the  spasm  extends  to  the  muscles  of  the  neck  and  bo^f. 
Reynolds  mentions  an  instance  in  which  the  effort  to  write  caused  the  ht^^ 
to  be  drawn  downwards  to  the  right  shoulder  and  the  tnmk  to  be  CO©* 
torted,  so  as  td  be  concave  on  the  right  side.  The  same  writer  also  itt** 
that  he  has  seen,  in  association  with  writer's  cramp,  torticollis,  ^cemmd 
strabismus,  stammering,  and  palpitation  of  the  heart. 

There  is  not  generally  any  impairment  of  sensation.  Sometiin»  ^ 
patient  complains  of  "  numbness,"  or  '*  tightness,"  or  '*  coldness/'  or  of  900^ 
peculiar  sensation  which  he  cannot  define  in  one  particular  fing^t  ^ 
running  from  some  part  of  the  hand  up  towards  the  arm.  In  some  ntf 
cases  anfestheaia  has  been  observed.  Very  commonly  the  act  nf  wntin^;  iJ 
continued  for  any  length  of  time,  causes  the  hand  and  wrist  to  uli^  ^ 
even  the  shoulder  or  the  spine.  These  abnonnal  feelings  distr?«  ^ 
patient  to  an  extent  which  seems  altogether  disproportionate  to  that  o(tb* 
actual  pain  which  he  has  to  endure.  Indeed,  a  peculiarity  is  often  obt^r^ 
able  in  the  psychical  state  of  those  who  are  affected  with  writer*  crsmp  i* 
its  more  advanced  stages  ;  they  are  highly  irritable  and  ©xd tabic.  iii4  '^ 
desponding  about  their  complaint.  Dr  Poore  speaks  of  one  man  oa  hjmaf 
been  apparently  on  the  verge  of  suicide,  and  of  another  as  having  sctii»fly 
taken  up  a  knife  with  his  left  hand  and  stabbed  himi;elf  on  the  wrist.  BoA 
patients  are  generally  *'  nervous,"  and  they  are  least  able  to  write  *fc« 
others  are  looking  on,  or  when  the  subject-matter  ts  of  special  importoa 
Dr  Poore  was  told  by  one  person  that  he  got  on  better  when  copttnf  A* 
when  comjiosing  what  he  wrote  ;  and  another  patient  had  to  witch  til 
point  of  his  pen,  for  if  be  looked  away  from  it  his  bandwritiDg  at  ooce  ^ 
came  unsteady. 

J^tuiftiffif — Tlie  immediate  cause  of  writ-er's  cramp,   and  of  the  i^ 
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tions  allied  to  it,  is  obviously  over-use  of  the  muscles,  or  working  too  hard 
and  too  long  at  that  particular  kind,  of  labour  which  is  accompanied  by  the 
spasm;  and  it  is  undoubtedly  true  that  most  of  those  who  are  attacked 
are  clerks,  or  accoimtants,  or  in  some  way  constantly  engaged  in  writing. 
Moreover,  as  Dr  Poore  has  remarked,  the  commencement  of  the  disease 
often  dates  from  the  time  at  which  some  heavy  task  has  been  accomplished, 
as  when  an  architect  has  worked  against  time  to  complete  the  details  of  a 
plan,  or  a  lady  to  finish  an  etching  for  a  bazaar.  Yet  some  persons  strain 
their  powers  to  the  utmost,  and  get  through  extraordinary  amounts  of 
writing,  without  suffering  from  scrivener's  cramp;  and  others  are  attacked 
who  have  never  written  more  than  is  safely  accomplished  by  most  persons. 
Dr  Fagge  met  with  two  such  cases :  one  in  a  boy,  aged  fifteen,  whose  edu- 
cation seemed  to  have  been  rather  neglected  than  otherwise;  and  one  in 
a  lady  of  fashion,  who  had  at  most  to  write  a  few  notes  to  her  friends. 
Dr  Poore  met  with  one  case  in  which  three  generations  in  a  direct  line 

[     were  affected. 

Pathology. — ^The  seat  of  this  neurosis,  as  of  the  other  allied  spasms,  is 

I  doubtful.  One  theory,  which  is  supported  by  Reynolds  and  by  £rb,  is 
that  it  lies  in  the  cortical  neurons  which  effect  the  association  and  co-ordina- 

\  tion  of  muscular  movements  for  the  m(»re  complex  actions.  The  nutrition 
of  these  structures  is  supposed  to  be  impaired  as  the  result  of  over-exertion, 
and  the  consequence  is  a  perversion  of  their  functions,  which  expresses 

[  itself  in  irregular  spasmodic  movements.  A  point  in  favour  of  this  view  is 
the  fact  that  when  one  arm  has  been  affected  the  other  is  often  attacked 
afterwards ;  and  the  relations  which  writer's  cramp  bears  to  torticollis  and 
other  spasmodic  neuroses  afford  a  further  argument. 

f  The  other  theory,  which  was  first  proposed  by  Zaradelli  (1857)  and  is 

ably  advocated  by  Dr  Poore,  is  that  the  starting-point  of  the  morbid 

;     change  is  exhaustion  of  some  particular  muscle  or  set  of  muscles — generally 

is    one  of  the  small  intrinsic  muscles  of  the  thumb  or  fingers — ^which  are  kept 

t  constantly  in  action  throughout  the  whole  time  that  a  pen  is  held  in  the 
hand.  One  or  more  of  these,  it  is  supposed,  begins  after  a  time  to  respond 
sluggishly  to  the  stimulus  of  the  will.  The  patient  then  unconsciously  calls 
into  play  other  muscles,  generally  those  of  the  forearm.  In  their  turn  these 
too  become  worn  out,  and  thus  the  process  of  substitution  is  carried  on, 
always  with  the  same  result.  Dr  Poore  has  in  a  large  number  of  cases  of 
writer's  cramp  tested  the  electric  reactions  of  the  muscles  which  are  specially 
engaged  in  the  act  of  holding  a  pen,  and  has  found  that  often  one  or  more 
of  them  showed  a  marked  impairment  of  irritability  as  compared  with  those 
of  the  opposite  limb.*  It  might  be  thought  that  a  strong  argument  against 
the  theory  in  question  is  afforded  by  the  well-known  and  remarkable  fact 
that  a  patient  who  is  severely  affected  with  the  disease  is  often  perfectly 
able  to  perform  other  actions  with  his  hands.  But  Dr  Poore  argues  that 
\  the  utility  of  the  affected  muscles  for  other  purposes  is  only  apparent; 
\  the  hand  and  forearm,  he  says,  are  so  boimtifuUy  furnished  that  for  most 
movements  there  are  more  muscles  than  are  required.  If  a  man  finds  some 
I  of  tbem  to  be  weak,  he  unconsciously  substitutes  others  in  their  place  to  do 
the  work  required.     This  writer  maintains  that  certain  among  the  more 

*  Electrical  irritability  is  generally  deficient,  as  Dr  Frank  Smith  fonnd  to  be  the 
safe  in  hammer-paliy ;  bnt  Dr  Dnbois,  of  Berne,  has  stated  that  in  early  cases  of  tele- 
Traph-worker's  cramp  faradic  and  galvanic  irritability  of  the  affected  muscles  is  exalted, 
Itboagh  afterwards  depressed  or  lost  ('  Brit.  Med.  Joum./  1887,  vol.  i,  p.  1302). 
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delicate  uetiona  of  the  hand  are  ^nerullr  interfered  with  beside  thoti 
which  give  to  the  caae  ita  principal  character*  Thus  one  of  hit  patieoti 
could  no  longer  hold  a  knitting-needle ;  another  was  un^ihle  to  take  up  bet 
dresB  between  her  thumb  and  her  foretinger :  and  a  third  could  not  tew* 
over  a  letter  into  a  letter-box*  So  suiferers  from  writer's  craxnp  may  \m 
unable  to  button  their  clothes,  to  work  embroidery,  or  to  plav  upoa  tW 
piano,  or  may  find  great  difficulty  in  feeding  and  dressing  themfielveiv 

Benedikt  proposed  to  distinguish  a  spasmodic,  a  tremulous,  and  a  ptn^ 
lytic  form  of  scrivener's  cramp,  but  these  are  rather  varietiee  in  Uie  coaxta 
of  the  disease  than  separate  forms. 

Diagnosis. — The  diagnosis  of  writer's  cramp,  or  of  the  allied  fonus  ftf 
handicraft-  and  reflex-spasm,  is  tolerably  easy  when  they  have  reached  u 
advanced  stage.  But  one  must  always  recollect  that  impairment  of  tlie 
power  of  writing  may  result  from  many  gross  lesions  of  the  nerve*  waA 
muscles  of  the  upper  limbs — progressive  muscular  atrophy,  neuritis  of  the 
ulnar,  the  median,  or  the  radial  nerve,  compression  of  one  of  thc««  iie*T» 
by  a  tumour.  Dr  Poore  mentions  a  case  of  subclavio-oxillary  aneurrsm  in 
;  which  the  first  thing  noticed  by  the  patient  was  that  he  could  write  C0I7 
(with  great  effort,  and  then  illegibly. 

Aa  a  rule,  a  person  affected  with  writers'  cramp  goes  on  for  a  lao^ 
time  without  medicjd  advice,  struggling  against  what  he  deems  a  tireioiiii 
incapacity  to  cany  on  his  duties.  But  if  one  should  be  coQsult<!d  tX  i 
verj^  early  period,  there  may  be  great  difficulty  in  determintug 
the  disease  is  really  present  or  not.  This  is  paiticularly  the  case 
I  patient  is  a  nervous  professional  man,  whose  mind  has  for  some  time 
'  dwelling  on  the  subject ;  or  if  he  is  a  bank-clerk,  who  has  heard  all 
j  the  complaint,  and  has  perhaps  been  reading  of  it  in  medical  books.  Sqk^ 
persons  come  to  one  complaining  that  the  act  of  writing  causea  unfileinDt 
sensations ;  and  one  may  be  in  great  doubts  whether  to  lau^h  at  thiir  9at 
plaints  or  to  take  them  seriously.  Perhaps  the  best  indication  is  the  #€«>» 
of  rest.  If  the  supposed  sympt-oms  show  themselves  only  at  tlie  «im1  rf  * 
hard  day's  work,  and  are  entirely  gone  the  next  morning"  or  after  tie 
inttrval  of  a  Sunday,  they  are  not  likely  to  be  of  serious  consei^uenoe.  tfc» 
Dr  Poore  speaks  of  an  eminent  pianist  who,  aft^r  practising  for  a  long  tao«. 
found  that  he  could  not  always  strike  the  right  note ;  but  a  few  houn  \'^ 
he  could  play  as  well  as  ever.  In  auch  a  case  it  is  evident  that  nothiflfii 
seriously  wrong. 

Prognosis  and  treatment, — In  most  cases  an  early  diagnofts  is  «l  ^ 
utmost  importance,  for  on  it  may  defiend  the  whole  future  of  the  yt^att^ 
At  this  period  the  discontinuance  of  all  writing — or  of  wfaatvrer  vAtf 
action  may  b©  the  exciting  cause  of  the  complaint — ^may  eoaipletetj  curt  4 
in  the  course  of  a  month  or  two.  Even  then  there  is  always  a  risk  t^ 
the  diseiise  may  return  if  the  muscles  should  be  again  overwork«<d,  irf* 
a  rule  the  prognosis  that  must  be  given  is  unfavourable.  At  as  advw^ 
stage  of  the  disease  there  is  scarcely  any  chance  of  recovery,  miltm  tk 
patient  can  altogether  give  up  his  occupation  for  six  montlia  or  for  a  »W» 
year ;  and  in  many  cases  treatment  fails  entirely,  the  dittaid  adn&eV 
steadily  in  spite  of  all  that  can  be  done. 
.  The  first  point  in  treatment  is  giving  up  ordinary  writing  at  €au»  ^ 
'  altogether,  letting  the  left  hand  taJ^e  the  place  of  the  rigbtt  or  rvfbciif 
the  work  of  either  by  the  typewriter. 

Next  to  rest  of  the  overworked  muscles  and  nerTMt  tlte  iMit  ns^ 
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ai^ears  to  be  galvanism.  Of  this  Erb  speaks  highly,  recommending  the 
employment  of  ascending  currents  along  the  cervical  spine,  as  well  as  peri- 
pheral galvanisation  of  the  nerves  and  muscles  specially  concerned.  The 
best  results  seem  to  have  been  obtained  by  Dr  Poore,  whose  method  consists 
in  making  the  patient  perform  rhythmical  movements  with  the  affected 
muscles,  while  a  continuous  current  of  moderate  intensity  is  passed  through 
•  them.  His  first  case  was  that  of  a  man,  aged  thirty>two,  who  had  suffered 
fnmi  writer's  cramp  for  more  than  nine  years,  and  in  whom  it  presented 
its  severest  form.  Dr  Poore  exercised  separately  the  deltoid,  the  biceps,  the 
triceps,  and  the  other  muscles,  as  well  as  those  of  the  hands  and  fingers. 
.  When  the  treatment  was  commenced  the  patient  could  not  finish  writing 
the  word  George;  at  the  end  of  five  months  he  was  able  to  write  all  his 
letters  welL  He  had  been  unable  to  feed  himself ;  he  could  now  do  all  that 
he  wanted.  Another  of  Dr  Poore's  cases  is  little  less  remarkable.  A  man,  [ 
aged  forty,  had  for  four  years  suffered  from  the  disease,  and  had  for  six  I 
months  been  unable  to  write,  the  attempt  to  do  so  giving  him  great  pain. 
After  the  first  application  of  the  current  this  pain  disappeared,  within  a 
week  he  could  sign  his  name  with  tolerable  ease,  and  at  the  end  of  ten 
months  his  handwriting  looked  as  good  as  it  had  ever  been.  Unfortunately, 
similar  successes  are  exceptional. 

Wolff's  combination  of  galvanic  treatment  with  massage  is  ooamiended 
by  Charcot,  by  Ross,  and  by  de  Watteville.     Growers  strongly  advocates  f 
free  writing  from  the  shoulder  Ss  a  preventive  and  a  remedy,  and  says  that  ' 
the  disease  is  imknown  among  shorthand  writers. 

Poore  also  uses  careful  and  moderate  shampooing  of  the  hand  and  fore- 
*     arm,  in  conjunction  with  a  continuous  weak  galvanic  current,  applied  to  the  / 
-    affected  muscles  with  a  large  moist  rheophore  as  the  negative  pole.    Neither  ', 
massage  nor  galvanism  should  ever  cause  pain.     Faradism  appears  to  be  use-  • 
'   less  or  injurious. 

No  drug  has  an  established  claim  to  value  in  writer^s  palsy.  Bromide 
^  of  potassium  may  be  occasionally  beneficial  by  relieving  the  mental  irrita- 
1^  bility.  Stimulants  and  strychnia  are  injiu-ious;  and  rubefacient  liniments 
|t   useless. 

j»  Hammer  palsy,* — ^This  curious  variety  of  handicraft   spasm  was  de- 

1^^   ambed  by  the  late  Dr  Frank  Smith,  of  Sheffield  ('  Lancet,'  March  27th, 

^1869  ;  and  '  Brit.  Med.  Joum./  Oct.  3l8t,  1874).  He  observed  eight  cases 
among  the  pen,  blade,  and  file  forgers,  who  use  a  hammer  of  three  to  eight 
k>  poimds  weight  sometimes  for  twelve  or  thirteen  hours,  delivering  as  many 
K    as  28,000  carefully  adjusted  strokes  every  day. 

The  patient  finds  that  his  hand  has  lost  its  cunning ;  he  is  awkward,  and 
Lits  awry.  Spasms  of  the  flexors  and  pronators  of  the  forearm  appear, 
then  gradual  weakness  of  the  whole  limb,  and  finally  muscular  atrophy. 

The  writer  had  a  typical  case  of  hammer  spasm  in  Gay's  Hospital  (Philip  Ward,  No.  81* 
1^887)  in  a  h<'althy,  well-nourished  man  of  twenty-seven.  He  worked  at  nail-making  with 
m  hammer  of  two  pounds  weight,  and  worked  by  the  piece.  His  arm,  on  his  attempting  to 
^ore  it,  or  on  the  hand  being  crrasped,  was  at  once  thrown  into  clonic  spasms,  without 
«in,  which  affected  the  proniitors  and  flexors  of  the  forearm,  snd  also  the  flexors  and 
dductors  of  the  arm.  Sensation  was  perfect.  There  were  no  signs  of  affection  of  the 
:rania1  or  other  nerves,  no  wasting  of  muscles,  and  no  cephalic  symptonis.f 

In  Dr  Smith's  oases  the  right  leg  was  frequently  weak;    there  was 
Deuralgia  or  numbness,  and  painful  spasm  in  the  affected  arm  ;  sometimes 

•  £[y»onvffi«.— Hammer  spasm — Hephsestic  hemiplegia. 

t  Thii«  case  was  the  same  as  that  which  formed  the  subject  of  a  lecture  by  Dr"  Podre 
n  the  •  Lancet  *  for  August  2l8t,  1886. 
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ptoiis  or  thickneBB  of  Bpeech,   while  in  one  instanco  (Na.    7)   tkere 

/aphasia.     For  such  caaes  he  proposed  the  name  Hephie^tic  hemiplegii. 
Of  one  case  be  writes ;  Neuralgia  and  an  indeftcnbable  centripetal  tteklng  frtqa 
J    [  affected  the  right  urtn  iiud  forearm.     The  tactile  seuaibility  of  the  fore«rm  « 
X  I  Io*t;  electro-Beosibility  and  electro-contractility  were  almost  extiuct.     Tbennal  i 
/     I  remained.     The  temperatore  in  the  right  axilla  wns  1°  Fithreiihett  below  that  of  Uu  left 
iTj      '  There  were  no  mental  iymptoias;  «ight,  tineli,  heailog,  taste,  and  apaech  were  u     '      ' 

Gowera  regards  most  of  these  casea  a«  ordinary  hemiplegia  from 
rhage  or  other  gross  lesion  in  the  motor  tract.     But,  as  Poor© 
marks,  fatigue  certainly  affects  the  motor  nerres  and  motor  centres 
brain  as  well  as  the  muscles,  and  such  handicrafts  as  striking  a  nuli 
always  volitional,  like  shooting  at  a  mark  or  threading  a  needle. 

The  facts  of  spasms  being  followed  by  paralysis,  of  extension  of  motor 
symptoms  to  the  leg  and  face,  and  of  the  affection  of  speech,  all 
point  to  the  motor  region  of  the  cortex  as  the  seat  of  the  lesion. 
autopsy  has  yet  been  recorded,  and  it  is  quite  possible  that  the 
lesion  is,  at  least  in  its  earlier  stages,  either  vascular  or  othenriis^ 
recognisable  after  death.  A  '*  discharging/*  becoming  afterwards  s  *<^ 
stroying"  lesion,  would  probably  beat  explain  the  symptoms. 

In  any  case  it  seems  that  hammer  palsy  is  a  true  **  fatigue  "  s^psm  IT 
handicraft  palsy,  and  thus  an  ally  of  writer's  cramp. 

Some  of  the  Sheffield  cases  improved  under  sedatives  and  rest.  Is  it* 
case  above  mentioned  in  Guy's  Hospital,  Dr  Poore^s  treatment  for  loi* 
veners'  cramp  was  tried  without  benefit ;  also  Calabar  bean,  bromidfei,  «ri 
euccus  conii  raised  to  a  two-ounce  dose,  and  continued  three  timet  a  dii 
for  nearly  a  fortnight.  Rest  in  bed  seemed  to  be  most  useful  bui  thf 
patient  thought  chloral  hydrate  at  night  not  only  gave  him  rpfrtshilf 
sleep,  but  made  the  ajMisms  less  severe  during  the  day. 

Mitfers  rif/staffrnms  is  also  a  kind  of  handicraft  spasm.  It,  like  htfUfflW 
spasm,  has  been  observed  at  Sheffield,  and  described  by  Mr  SimecHi  SbA 
there,  and  also  by  Dr  Dransart  among  the  coal  miners  in  the  Nofli  '^ 
France.  Working  in  low  galleries  and  narrow  spaces,  the  miner's  eyw  ■>• 
constantly  strained  in  a  certain  direction,  because  he  cannot  move  Ui  W 
and  body  as  he  otherwise  would.  The  strain  is  soon  felt,  and  often  ns^ 
in  a  *'  fatigue-spasm  '* — oscillation  of  the  eyeball  (like  the  lst<nJ  l^iOf 
mus  from  tumours  of  the  cerebellum,  ^upra,  pp.  777-8),  accomiisaied  i> 
severe  cases  by  headache  and  vertigo,  but  cured  at  once  when  the  pi^ 
is  able  to  leave  the  mine  and  adopt  any  pursuit  which  does  not  tnrohv  ^ 
straining  of  the  ocular  muscles  just  described. 

Beside  the  other  handicraft  spasms  enumerated  above  (p.  J^lK  wf  pif 
mention  fatigue^pasms  in  sawyers,  bricklayers,  and  opera  daocifs. 

TwFAsihLA* — In  the  disorders  hitherto  described,  the  spasms  %ttd^ 
clonic  kind.  But  in  another  member  of  the  group  tonic  spasm  w  tbt  0^ 
1  tial  symptom.  This  ia  the  disease  to  which  Lucien  Corvisait  in  l^'^  *** 
I  the  nam©  of  tetania:  previously  it  had  been  described  by  Danes  i 
**  a  kind  of  intermittent  tetanus  :"  and  Steinberg  had  caUed  it  **  idkfat^ 
or  "  rheumatic  contraction  of  the  extremities."  Trousseau's  IccAitrt  ss  *■ 
curious  affection  drew  attention  to  it  in  this  country*  and  Dr  IfoisB  rfcttit^ 


•  %iio»V»»***^Tetany — Tonic  cramps  of  the  fitigen  and  toea  in  rlialdl 
contraction  of  the  extretni ties— Remittent  tc tannic — Fr,  Tetantjv— Trtanifls    OaitM^ 
rbtiinatiimalc  des  nourrices  (Troutiean). —  Oerm,  Tetanie. 
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case  in  the  '  Guy's  Hospital  Reports '  for  1870.  It  differs  pathologicaUy 
nd  clinically  from  the  terrible  disease  always  known  as  tetanus,  and  now 
sown  to  depend  on  infection  by  a  microbe  (p.  373). 

Tetany,  or  tetanilla,  is  generally  confined  to  the  limbs,  and  affects 
hiefly  their  distal  parts.  Sometimes  it  is  limited  to  the  forearms  and 
inds ;  more  rarely  to  the  legs  and  feet.  As  a  rule  it  is  bilateral,  and  may 
(TolTe  all  four  extremities  at  the  same  time  or  alternately.  Occasionally 
i»  muscles  of  the  face,  the  trunk,  and  even  those  of  the  eyes,  may  be 
fected. 

The  patient  first  has  a  sensation  of  tingling  in  the  parts  which  are  to 
I  affected,  and  then  begins  to  find  that  their  movements  are  no  longer  free. 
K>n  the  thumbs  become  forcibly  adducted;  the  fingers  of  each  hand  are 
Mely  pressed  together,  and  are  half  flexed  at  the  metacarpo-phalangeal 
ints,  but  extended  beyond ;  the  palms  are  hollowed  by  the  approximation 
their  inner  and  outer  surfaces.  Hence  Trousseau's  comparison  to  the 
tnical  form  of  the  accoucheur's  hand  when  introduced  into  the  vagina  to 
irform  turning.  The  thumbs  may  be  driven  into  the  skin  so  violently  as 
»  leave  marks,  or  even  (it  is  said)  to  give  rise  to  sloughs.  The  wrists  are 
Jf  flexed,  the  forearms  pronated,  and  the  arms  drawn  close  to  the  sides. 
i  the  lower  limbs  the  toes  are  bent  down  and  adducted,  the  soles  of  the 
et  are  hollowed,  and  the  heels  are  pulled  up  by  spasm  of  the  muscles  of 
le  calves  into  the  position  of  talipes  equino-varus. 

The  contracted  muscles  feel  hard ;  their  resistance  may  be  overcome  by 
le  employment  of  some  force,  which  generally  gives  the  patient  pain,  but 
Mnetimes  relief.  Thus  the  fingers  and  thumb  may  be  straightened;  but 
I  soon  as  they  are  released  they  again  become  flexed  as  before.  Another 
ay  of  arresting  the  spasms  is  by  means  of  cold.  Trousseau  mentions  that  ) 
enons  in  whom  the  lower  limbs  are  affected  can  often  regain  the  free  use 
I  them,  for  the  time,  by  merely  standing  with  naked  feet  on  a  stone  floor ; 
id  the  same  result  can  be  brought  about  by  immersing  the  hands  and  ! 
vearms  in  oold  water. 

During  the  paroxysms  the  movements  of  the  affected  parts  are  much 
npaired.  If,  as  is  often,  the  case,  the  patient  is  a  mother  nursing  her 
bild,  she  cannot  hold  it  in  her  arms.  There  is  partial  anaesthesia,  so  that 
le  patient  cannot  judge  of  the  size  and  hardness  of  objects.  In  walking 
» f^ls  as  if  his  feet  were  treading  on  a  thick  carpet.  Pain  is  sometimes 
together  wanting,  but  it  is  usually  present  in  more  or  less  severity,  and  is 
impared  to  that  which  accompanies  ordinary  "  cramps "  of  the  legs.  • 
Dother  common  symptom  is  that  the  backs  of  the  hands  and  feet  become 
dematous,  and  sometimes  red,  with  swollen  veins. 

In  from  five  to  fifteen  minutes  the  spasm  generally  passes  off,  but  some- 
oies  it  lasts  without  stopping  for  an  hour  or  two,  or  even  longer  still.     As 
subsides,  sensations  of  formication  are  again  experienced. 

After  a  variable  interval  another  attack  commences,  and  this  goes  on  for 
weral  days,  or  sometimes  for  two  or  three  months.  Even  after  a  long 
eriod  of  health  the  disease  may  return.  A  child,  whose  case  is  recorded 
y  Moxon,  was  first  atfkcked  by  tetany  when  five  months  old,  and  had  it 
n  five  distinct  occasions,  at  intervids  of  from  five  to  twelve  months, 
«fare  it  reached  the  age  of  three  years  and  a  half.  One  of  Trousseau's 
itiaits,  a  young  man  of  twenty-one,  had  the  disease  every  winter  for  four 
Mrs,  the  contractions  coming  on  every  day  during  a  penoS  of  two  months. 

Trousseau  found  that  in  a  patient  affected  with  tetany  one  can  at  any 
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time  bring  on  the  spaama  bjr  compreBBing  tlie  principal  netre  or  arteir  in 

the  upper  part  of  the  limb. 

The  electrical  relations  of  the  motor  nerves  and  muscles  in  this 
have  been  investigated  by  Erb  (*  ZiemsiBen's  Handbuch,'  nil,  p,  34a 
yiouslj  by  KuBsmaul  and  Benedikt,  and  more  recently  bj  ChToctdL 
Hochwart,  and  Weiss,  with  the  result  that  the  excitabilitr  both  to  fnnim\ 
1  and  to   galvanic   currents   has    been   found   greatly    increased   eioisfi 
I  where  the  facial  nerve  is  distributed  (see  Dr  Buzzard's  obeervallotuu 
Lectures/  pp.  414,  41 T).     We  found  in  two  of  the  cases  mentioned 
that  the  closing  contraction  was  apt  to  cause  physiological  tetanus 
j  of  an  ordinary  contraction.     Chvostek  has  also  observed  that  in  the^e 
'  a  slight  tap  over  the  facial  nerve  on  the  cheek  is  followed  by  conms^tion  ai 
the  muscles  it  supplies. 

The  following  summary  of  cases  of  tetany  admitted  into  Gurs  E< 
between  1868  and  1888  was  extracted  out  of  our  clinical  records 
Lefevre,  and  those  between  1888  and  1898  by  Mr  W*  S.  Richardsoa  fttr 
present  edition: 

1869.  M,,  fot.  6.     Swetliug  of  rigbt  foot,  hot  and  tender;  hittory  of  crma|pi  If^ 

Qdmi&iion  only.     Kelieved. 

1870.  M.,  {Bt  3,  with  condition  of  talipes  eqaiuo-varut.   Jntermitfemt  t€ia^>  Bilflrf 
187lf.  M.f  a)t.  18|  with  crAUips  in  caIvcs  aod  liaads.     Imtermiiient  irtamiUa,    Tb$&r 

phragm  wua  nUo  involved.     IinproTed, 
1873.  yi.f  a*t.  2.     Hands  cone-shape ;  feet  extended.     Slight  oplttUotoooi.    Cmi 
1876»  M.,  let.  6.     Tetany  nsBOcinted  with  lieketa  And  diarrhoea.     Cared. 
18S3.  F..  wt.  101.     Right  hfind  only  affected;   thunih  Hexed  and  addnetej;  iifss 

eemiflexedi  hand  drawn  to  ulnar  side.     Uapidl?  disappeared. 
1987.  M.p  Bit  5.     Handif  and  feet  aflected.     Futal  hy  djripncoa. 

1888.  Brother  of  above,  set.  7.   Handf  and  feet,  with  nmch  pain,   Mitiml 

Slowly  reeuverod. 

1889.  Mm  »t.  4.     Upper  aod  lower  Uinb«»  painfal.     HUtorj  of  fit«  and 

Asftociated  with  bronchitis.     Recovery, 

1890.  M.,  rot.  18.    Upper  extremities.    Previona  anipntatton  for  n  ^x.  Os^ 

stipparntion.     Lardaceoua  diaease,  albomiDuna,  »nd  dint  ''^ 

1890.  P.,  let.  31.  Spasms  in  hauda.  ascribed  to  waflhitig  with  c<>lo  ^.a^v..  iur^tmtt^ 
after  delivery.  Associated  with  mental  dittnrbance.  Di»cltarg«d  willMSt  W^ 
itnprovement. 

1890.  F.,  »t.  4.    Upper  and  lower  Innbs*    Ajiiociaied  with  riekeliw  itoa»t4li». » 

diarrhcea.     Cured. 

1891.  F.,  ajt.  3.     Tetauilla.     Left  the  ward  relieved. 

1894.  F^aet.  17.  Finf^era  and  tliuiabs  of  both  hand*.  Aaioeiated  with  hpttami 
choretform  movements^     Improved  under  treatments 

1896.  F.,  let.  5.     Cnrpopethil  aposms;  worse  lu  hands  than  ia  feti.     Amotki^^ 

ricketa.     ll4>Ueved. 

1897.  F.,  wt.  22.     Haiid»  and  feet;  after  remoTal  of  thjroid.     Relief^ 

1898.  M.»  tet.  14  mouths.     Hands.     Vomiting  and  dlarrbiea.     Cortd* 

The  third  of  these  cases,  in  a  boy  three  jears  old,  wma  di»mb«d  ^^ 
WiOtB  in  a  paper  in  the  '  Guj's  Ho«.  Rep. '  for  1872,  and  in  his  lei 
narrates  two  others  in  youths  of  sixteen  and  eightetm.     The  lorousr 
private  patient  ;   the  latter  was  the  third  of  the  above  Mri«a. 

The  writer  had  two  boys,  brothers,  under  his  care  within  a  f««^ 
with  the  typical  symptoms  of  tetanilla  (Cases  7  and  8).  Oni*'  ^^z^ 
Mary  Ward,  developed  severe  s3Tuptom8,     Tlie  spaatns  l-  >« 

lost  his  power  of  speech,  imd  Viis  temperature  rose.  Ai-i  ..-  -« 
and  general  treatment,  he  died,  September.  1887,  th«  illjieaa  harifir 
about  three  weeks.     There  were  no  lesions    ' 

His  elder  brother,  aged  seven,  was  admit  ^ 
1S88,   with   the   same   painful   tonic   8|>asms   ui  His   hatida  ami  li*t- 
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dowlj  and  gradually  recovered,  and  at  last  went  out  well  in  February,  1889. 
bk  neither  of  these  cases  were  there  any  clear  signs  of  ricketa. 

In  1890  we  had  a  ninth  case  in  Mary  Ward  in  an  adult  which  resembled 
brttnillB  in  its  localisation,  and  in  being  in  all  probability  functional  (Case 
11).  A  woman  of  about  thirty  was  suddenly  attacked,  as  the  result  of 
itroDg  and  sudden  emotion,  by  tonic  contractions  of  her  fingers  and  toes. 
IUb  had  lasted  several  month's  when  she  came  under  the  writer's  care,  and 
two  fingers  of  one  hand  had  become  contracted.  The  other  hand  was 
nearly  well,  and  the  toes  could  be  flexed,  though  with  some  pain.  The 
Ciie  might  be  called  carpo-pedal  spasmB  in  an  adult.  It  had  the  character 
af  an  '*  hysterical "  disorder. 

In  tetany  the  spasms  are  not  always  limited  to  the  extremities.  Trous- 
Maa  describes  instances  in  which  the  face  and  trimk  were  also  affected: 
tbe  face  became  distorted,  the  eyes  squinted,  the  stemo-mastoidei  and  the 
lactorales  were  rigid,  and  the  recti  abdominis  stood  up  like  tense  cords, 
rhe  jaws  were  firmly  clenched,  and  the  speech  was  impaired.  Laryngeal 
pasm  sometimes  occurred,  causing  lividity  and  apparent  danger  of  suffoca- 
Lon.  Febrile  disturbance  was  also  present.  Yet  even  in  such  severe  cases, 
he  patient  would  often  get  up ;  and  if  an  adult  she  would  attend  on  other 
tatienta,  although  suffering  from  pains  in  the  loins,  and  feeling  bruised  and 
xhaoated. 

Sooner  or  later  recovery  almost  always  takes  place.  Trousseau  men- 
ioDB  one  instance  in  which  death  occurred  from  phthisis  during  a  relapse 
if  tetany,  and  another  which  seems  to  have  ended  fatally  within  a  few 
loura  of  its  commencement.  This  can  scarcely  have  been  really  a  case  of 
etanus,  for  the  hands  and  feet  were  characteristically  affected ;  and  these 
ure  the  very  parts  which  escape  the  spasms  of  tetanus. 

Varieties. — It  appears  that  a  very  common  affection  is  really  a  minor 
rariety  of  tetany,  namely,  "  carpo-pedal  contractians"  or  "  turning  in ''  of 
the  thumbs  and  great  toes,  which  one  so  often  observes  in  rachitic  children. 
Dr  Jackson  regards  these  as  rudimentary  epileptiform  convulsions ;  but 
mrely  they  are  more  closely  related  to  tetany. 

Another  condition  closely  allied  to  tetanilla  is  Laryngismus  striduluSy  a 
ipasm  of  the  muscles  of  the  glottis  common  in  young  children  who  are  the 
■objects  of  rickets  (cf.  p.  537).  Notwithstanding  occasional  extension  to 
other  parts,  tonic  spasm  of  the  fingers  and  toes  is  the  distinctive  feature  of 
tetany,  and  this  approximates  it  to  another  affection  of  early  life.  Trismus 
neotuUorum,  It  occurs  in  infants  a  week  after  birth,  and  sometimes  even 
in  the  first  twelve  hours.  There  is  clenching  of  the  hands,  fiexion  of  the 
feet  upon  the  ankles,  and  bending  of  the  toes ;  and  when  the  fit  subsides 
he  child  still  lies  with  its  head  drawn  back,  its  hands  clenched,  and  its 
humbs  drawn  into  the  palm. 

The  frequently  fatal  result  and  the  presence  of  opisthotonos  seem  to 
leparate  trismus  neonatorum  from  tetany.  But  tonic  spasm  of  the  back  of 
he  neck  is  conmion  in  children  with  "  carpo-pedal  contractions." 

The  relation  of  trismus  to  tetany  is  confirmed  by  its  atiology.  The 
vismua  of  newly  bom  children  was  at  one  time  supposed  to  be  a  traumatic 
;etaiui%  excited  by  irritation  which  started  from  the  umbilical  cord.  But 
ihat  notion  was  refuted  by  the  subsidence  of  the  disease  in  the  Dublin 
[jjing^n  Hospital,  in  consequence  of  the  introduction  of  an  effective  ^tem 
>f  ventilation.  Previously  one  in  every  six  of  the  infanta  bom  there  had 
3ied  when  less  than  a  fortnight  old ;  and  nineteen  deaths  out  of  twenty 
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were  due  ta  trismuB.     Afterwards  the  mortality  was  onlr  one  in  fifty- 
aud  a  half,  and  but  a  ninth  part  of  it  was  from  the  disease  in  quefitw 
the  West  Indian  islands  it  is  still  common,  and  also  in  St  Kilda : 
it  is  due  to  a  vitiated  state  of  the  air  in  the  Ijing-in  chamber,     in 
it  must  be  Tery  rare,  for  Dr  West  saw  only  one  case. 

Etiology. — In  a  valuable  paper  In  the  '  Lancet '  (May*  1887)  I>r 
relates  a  case  of  tetany  in  an  adult,  and  remarks  on  the  association  of 
disease  with  previous  diarrhoea  or  lactation  in  women.     He  belietee 
rickets  in  infants  is  apt  to  produce  various  spasmodic  alFectioES,  wtiicli 
times  take  the  form  of  infantile  convulsions,  sometimes  of  carpo-| 
tractions,  sometimes  of  laryngismus  stridulus,  and  sometimest^  thoogli 
commonly,  of  tetany.     Dr  Eustitce  Smith  and  Dr  Goodhart  take  the  midi 
view;    and   the   latter  writer  quotes  Mr   Hutchin&on*   obserration  iif  tbfj 
frequent   coincidence   of  zonular  cataract   with  infantile   fits   and 
Rickets  has  been  present  in  moat  cases  of  tetany  seen  at  Guy*s  H< 

The  majority  of  cases  of  t-etanilla  seen  in  England  occur  in  chii 
In  H2  collected  from  various  sources  Dr  Oowers  found  42  between  on* 
ten  years  of  age  (and  of  these  3i  under  five),  and  36  between  tea  vd 
twenty  ;  making  78  patients  under  twenty,  to  64  adults.  Of  the  I] 
majority  were  between  twenty  and  forty  (34  women  to  13  men^.  13 
forty  and  fifty  (8  women  to  5  men),  and  4  (all  men)  above  fifty.  In 
dren  it  is  more  common  in  boys  than  in  girls  (in  42  eases  under  tea,  31 
males  to  11  females).  In  adults  it  is  more  common  in  women  than  iJiiD« 
(22  males  to  42  females).  It  occasionally  occurs  in  families. 
I  The  geographical  distribution  of  tetanilLa  is  remarkable  for  its  Tsmto 
'  It  is  most  prevalent  in  the  winter  months. 

Trousseau  speaks  of  tetany  as  occurring  most  frequently  in  two* 
between  the  ages  of  seventeen  and  thirty,  parti oularly  in  those  wiio  a** 
suckling  their  children.  One  is  tempted  to  think  that  there  m^  k# 
something  in  the  spar©  diet  adopted  during  the  puerperal  period  br  Fmui 
physicians  which  brings  on  a  disposition  to  the  disease.  Trous»e*tt  itnan^ 
that  tetany  is  the  direct  result  of  exposure  to  cold^,but  he  regarded  ^f" 
rhoea  as  a  frequent  predisposing,  and  enteric  fever  and  cholera  as  ^sn  «<*' 
sional,  cause  of  tetanj-.  He  had  seen  it  in  women  over  forty  rear*  of  ^ 
and  even  in  adult  males.  Tetany  has  been  observed  as  a  sequeoor  •ft*' 
removal  of  the  thyroid,- — in  seven  out  of  seventy  cases  according  t*»  Wi115<? 
It  has  also  been  observed  in  cases  of  dilatation  of  the  stcmSM^K 

Tetany  sometimes  occurs  as  an  epidemic  neurosis  in  pirls'  •ch**^  -  ""- 

in  convents,  as  in  the  school  at  Gentilly  in  1876.     Such  cases  briii£:  it  i^ 

relation   with   hysteria,   chorea   major,    and   the   extraordinary  atlicb  <'' 

I  **  convulsionnaires."     But  it  has  also  been  seen  among  youths  duriiif 

'winters  in  Germany. 

Hoxon  remarked  that  the  disease  which  has  been  called  f^ 
ergotUm,  and  whicii  wa«  prevalent  in  certain  parts  of  Germany  i»  ^ 
earlier  part  of  the  present  century,  was  similar  in  its  symptoms  to  Ui^ 
Wright's  accoimt  of  it  ('  Edin.  Med.  Journ.,*  1839)  almost  prom  tW 
the  two  disorders  are  identical,  and  that  the  former  was  not  to  *•  • 
specific  poison,  but  to  general  deterioration  of  the  health  from  a  dtfc*''* 
supply  of  nutriment.  He  states  thiit  in -the  eighteenth  century  a  maSfi 
disease  occurred  in  Sweden.  (See  also  on  this  point  a  pJipcr  *"  ^^^*''''  ^ 
the  '  Berliner  klin.  Wochenschr./  1872.) 

It  is  difficult  to  explain  the  various  ^etiological  conditioner  oi  tin?  t«™'' 
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disease,  and  more  than  one  physician  has  proposed  to  exclude  from  the 
definition  the  severe  cases  of  trismus,  or  the  slight  ones  of  carpo-pedal  con- 
traction, or  tetanilla  in  infants,  or  tetanilla  in  suckling  women.     Probably,  \ 
however,  we  may, look  on  rickets  in  young  children,  on  cold  at  all  ages,  i 
and  on  chronic  diarrhoea  or  gastric  dilatation,  child-birth  and  lactation,  as 
predisposing  causes  of  tetanilla,  and  seek  its  efficient  cause  in  some  toxic  ! 
influence  on  the  nervous  centres  in  the  cord. 

This  poison  may  be  the  result  of  acute  specific  fevers,  of  which  tetanus 
is  often  the  sequel ;  and  its  influence  may  be  increased  by  the  lowered  power 
of  resistance  produced  by  cold,  especially  in  young  children.  Some  such 
toxic  effect  seems  to  be  shown  by  the  cases  of  tetaniUa  which  follow  removal 
of  the  thyroid,  usually  separately,  but  in  some  cases  accompanied  by  sym- 
ptoms of  myxoedema.  The  same  toxic  hypothesis  woidd  bring  under  the 
same  category  the  cases  of  ergotism  just  referred  to,  and  cases  apparently 
due  to  poisoning  by  alcohol  or  by  lead. 

The  immediate  pathology  of  tetany  is  quite  unknown ;  and  it  has  no 
ascertained  morbid  anatomy.  In  the  fatal  case  of  the  writer's  referred  to 
above,  the  brain  and  spinal  cord  were  both  normal  to  the  naked  eye,  and 
after  hardening  and  staining  nothing  abnormal  could  be  found.  Dr  Risien 
Russell  has  carefully  described  the  various  conditions  of  the  brain  and  cord 
met  with  after  death,  but  none  of  them  are  constant  or  characteristic.  The 
disease  seems  to  be  a  functional  one,  but  the  seat  of  the  disturbed  functions 
would  appear  to  be  in  the  neurons  of  the  anterior  comua  of  the  cord,  and 
the  reflex  arc  connected  with  them. 

Tetanilla  has   no   affinity  whatever   with   rhemnatism   in   any   intelli-l 
gible  sense  of  the  word;  aJl  that  French  and  Grerman  writers  mean  by! 


calling  the  contractures  "  rheumatic  "  is  that  they  often  follow  exposure  to 
cold.  Dr  Hughlings  Jackson  suggests  the  hypothesis  that  cerebral  influence 
is  diminished,  and  that  (supposed)  cerebellar  influence  over  the  motor  nerves 
is  increased. 

The  diagnosis  of  tetany  is  not  difficult,  spinal  meningitis,  especially 
epidemic  cerebro-spinal  fever,  being  the  only  affection  with  which  it  is 
likely  to  be  confounded.  There  is  no  rise  of  temperature  in  tetany,  and 
when  it  occurs  epidemically  it  is  obviously  a  neurosis,  dependent  on  a  pre- 
disposing epidemic  fever,  or  upon  the  contagion  of  example. 

The  prognosis  is  favourable  in  genuine  cases,  but  death  may  occur 
from  general  convulsions  or  other  complications  to  which  rachitic  children 
are  liable.  In  adults  the  only  grave  cases  are  those  in  which  the  stomach 
is  dilated. 

The  unfortunate  habit  of  naming  symptoms  after  their  describers  has 
affixed  the  name  of  Trousseau  to  the  fact  that  the  paroxysms  of  tetany  may 
be  produced  by  compressing  the  nerves  of  the  limb;  that  of  Chvostek  to 
the  ready  contraction  of  a  muscle  on  percussion ;  and  that  of  Erb  to  the 
remarkable  electrical  phenomena  of  a  more  ready  anodal  than  cathodal 
response,  and  the  frequent  appearance  of  tetanus  instead  of  a  single  clonic 
spasm.  They  are,  however  named,  important  diagnostic  points. 

The  treatment  which  Moxon  adopted  in  his  case  of  tetany  was  the 
administration  of  bromide  of  potassium  in  five-grain  doses;  in  four  days 
the  spasms  ceased  to  return,  and  the  child  afterwards  took  cod-liver  oil 
and  steel  wine.  There  is  little  question  that  such  remedies  are  to  be  pre- 
ferred to  the  bleeding  and  cupping  advised  by  Trousseau.  Indeed*  that 
writer  himself  makes  an  exception  for  weakly  and  debilitated  subjects,  Vyt 
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whom  lie  recomjuends  quinlixe  with  smidl  do&es  of  opium  or  beHadnffina; 
but  cod-liver  oil  and  good  food  ute  the  best  medieines.  He  meatioiiB  « 
c&ae  which  Aran  cured  by  applying  to  the  affected  parts  [Hecea  of  hoea 
soaked  in  chloroform,  Wilks  also  found  cold  applications  the  be«i,  hxim* 
naliy  chloral  hm  hoen  found  very  useful  at  Guy's  Hospital,  And  in  s 
cases  the  inhnlation  of  chloroform  has  given  marked  relief. 

Dr  Cheadle  believes  that  Calabar  bean  will  sometimea  succeed  itx 
coming  the  spasms  when  other  measures  fail.  Warmth  for  infants,  tiul 
freah  air  and  exercise  for  adults,  are  probably  the  best  treatment  in  mmjr 
cases.  For  infante  chloral  hydrate  (with  or  without  bromide*),  followd 
up  by  good  milk,  ood-liver  oil,  meat  juice^  and  other  nutritious  food*  will  is 
most  cases  cure  by  removing  the  cause  as  well  as  the  symptom,  in  ca^ei  of 
tetany,  or  carpo-pedal  contractions,  or  trismus. 

When  there  is  degeneration  or  absence  of  the  thyroid  bodv,  u^  lU^t* 
ment  is,  as  in  myxoedema,  to  supply  thyroid  extract.  When  gastric  <iilitir 
tion  is  present,  this  determines  the  treatment. 

Tbomssn^s  Disease,* — The  lii*st  full  account  of  this  rare  and  reuutrkaiJ* 
spasmodic  affection  was  given  in  1876  (*  Arch,  fiir  Psyehiairie  u.  X«r" 
venkr.*)  by  Dr  Thomsen,  a  Danish  physician,  who  was  himself,  with  Mteni 
members  of  his  family,  the  subject  of  the  intirmity.  In  the  ssiuo  titf 
Seeligmliller  published  a  characteristic  case.  Others  h&vt>  been  ofaMrrni 
in  Gei-many,  Fmnce,  Denmark,  and  Italy*  and  Dr  Buzzard  detcrilMid  «•« 
cases  in  England  ('  Lancet/  May  14th,  1687).  £rb  published  a  xuoc 
on  the  disease  in  1386.  A  full  bibliography  w^as  given  by  Dr  Paul 
man  in  the  sixth  volimae  of  ^  Brain  '  (April,  1883),  and  by  Dr  Hals 
in  the  same  periodical  for  April,  1886,  and  in  the  '  Guy's  Hospital  R«{Mttt' 
for  1890. 

Symptoms, — ^The  peculiar  features  of  the  affection  are  that  when  th« 
patient  endeavours  to  perform  voluntaiy  movement  after  rei^t  '<* 

of  the  limbs  are  thrown  into  tonic  sptuims,  which  prevent  m-  -J 

keep  the  parts  in  a  state  of  stiffness,  like  that  of  cramp,  tliough 
\  pain.  Aa  in  ordinary  cramp,  the  contractions,  though  violent,  ai*  " 
•tive,  |>ortions  only  of  the  muscle  being  raised  into  bulgingjjlevations.  Ah*^ 
a  time  the  difficulty  is  overcome,  and  the  patient  is  able  to  rise  f rom  li* 
chair,  and  w^alk,  run,  or  i>erfonn  any  action  he  desires.  But  tUe  dii^ 
culty  returns  again  and  again,  so  as  seriously  to  interrere  with  his  <Mf 
life,  Seeligmuller's  patient  was  a  healthy  young  recruit,  who  f<niiid  Knr 
self  slow  and  awkward  in  performing  his  military  exercises. 

Not  only  the  arms  and  legs,  but  the  muscles  of  the  trunk,  mrt-  j^uurj.- 
to  this  difficulty,  and  also  those  of  the  tongue  and  lips,  «<>  tint  iMi 
results  a  kind  of  «tammering^a  violent   effort  to   speak,   in  '^ 

so,  and  at  last  an  explosive  utterance,  followed  by  ordinary  '* 

for  the  rest  of  the  sentence. 

The  muscles  suppUed  by  the  portio  dura  and  those  of  the  eyel^in  fci«^ 
I  the  larynx  seem  always  to  escape.     Moreover  the  involuntary  m^ 
respiration  and  micturition  and  the  several  sphincters,  are  quite  uii*nt-^« 

There  is  sometimes  a  feeling  of  numbness  or  '*  pUia  and  ii«*dk»^  ® 
the  limbs,  and  occasionally  pains,  but  these  are  in  some  C8sc«  shtMr^  *sA 
are  never  severe  or  long  continued.     There  is  no  anK^sthecia. 

*  Calleil  by  Tlioraten  ••Tnaic  contrsctlons  in  voluatarj  mowJot*  m  tli^  rMall  irf  \t^^^ 
p<ydiiciil  pfediepo«Uioti."     Strumpell  mid  Krh  call  it  **Myotom«  runifeiitCa,*' 
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The  kneerjerk  and  plantar  reflexes  are  usuaJlj  present,  and  sometimes 
excessive;  but  in  one  of  Dr  Buzzard's  cases  the  former  was  completely 
and  the  latter  almost  completely  abolished.  The  galvanic  and  faradic 
irritability  of  the  muscles  is  greater  than  normal,  and  they  readily  respond 
to  mechanical  stimuli,  but  contract  and  relax  very  slowly;  this  is  called 
the  myotonic  reaction.  The  nerves  respond  normally ;  there  is  no  re- ,' 
action  of^degeneration.  Fibrillary  tremors  have  often  been  observed,  andj 
the  contraction  of  a  muscle  after  stimulation   is  slow. 

There  is  no  atrophy  of  the  affected  muscles.  On  the  contrary,  they 
undergo  true  hypertrophy,  especially,  it  would  seem,  the  gastrocnemii, 
external  vasti,  glutsei,  and  trapezii,  but  always  in  a  symmetrical  manner. 
Tet  the  muscular  strength  of  the  patients  is  not  at  all  proportionate  to  this 
apparently  athletic  development. 

Some  authors  have  described  the  mental  faculties  of  the  patients  as 
deficient,  but  there  seems  no  reason  to  regard  this  as  a  character  of  the 
disease,  and  it  was  one  of  these  patients  who  taught  us  how  to  recognise 
•  it.  The  general  health  is*  imimpaired,  and  there  is  usually  neither  pain 
nor  disability  for  movement,  but  the  patient  feels  awkward  and  imready; 
before  doing  anything  he  must  get  his  muscles  prepared,  and  hence  he  is 
incapable  of  prompt  and  ri^id  movement  in  response  to  the  wilL 

We  had  a  typical  case  of  this  curious  disorder  in  Guy's  Hospital,  in 
a  healthy  and  well-made  young  Welshman.  He  was  apparently  strong, 
and  of  more  than  average  intelligence,  but  he  could  not  readily  make  the 
start  in  walking  or  rising  from  a  chair.  A  full  account  of  his  case  is  given 
by  Dr  White  in  the  *  Guy's  Hosp.  Rep.,'  vol.  xlvi. 

Pathology, — The  primary  change  might  be  in  the  motor  nerves,  in  the 
motor  tracts  of  the  cord,  in  the  motor  cerebral  cortex,  or  in  the  muscles. 
Fragments  of  muscles  have  been  removed  by  the  ''  harpoon,"  and  the  fibres 
are  found  to  be  thicker  than  usual;   but  the  striation  is  imaffected,  and 
there  is  no  fatty  overgrowth,  as  in  pseudo-hypertrophic  paralysis.     (*  Guy's 
Hosp.  Rep.,'  vol.  xlvi,  pi.  iii.)     No  autopsy  was  made  on  a  case  of  Thorn- 
sen's  disease  for  twenty  years  after  its  discovery ;  but  in  1896  D6j^rine  and 
Sottas  ('  Revue  de  Med.,'  Mars,  1895)  made  one  on  a  man  of  thirty-two  who 
had  shown  all  the  characteristic  ^rmptoms  and  who  died  of  acute  Bright's  ^ 
*!    disease.     The  brain,  cord,  and  nerves  were  found  to  be  healthy.     The  seat 
i    of  the  lesion  was  in  the  muscular  fibres.     Their  diameter  was  increased  up 
I    to  80  or  even  150 ;  the  shape  was  less  polygonal ;  there  was  a  marked  hyper- 
[    plasia  of  the  nuclei,^ and  some  fibres  were  atrophied,  while  others  contained 
^.    vacuoles;    in  parts  the   longitudinal   striation  had  disappeared,    but   the 
'^    transverse  striation  was  well  marked.     The  connective  tissue  showed  no 
';.    changes,  and  the  adipose  tissue  was  not  increased. 

h  Dr  A.  McL.  Hamilton,  of  New  York,   and  some  other  writers,   have 

L  argued  against  the  symptoms  of  Thomsen's  disease  being  more  than  acci- 
dental or  secondary.  Dr  Thomsen  himself,  as  appears  by  the  title  under 
which  he  described  it,  regarded  the  affection  as  rather  mental  or  emotional 
than  organic  in  origin. 

Etiology, — The  reality  of  the  disease  as  a  recurrent  combination  of 
symptoms  is,  however,  established  by  its  family  character.  Dr  Thomsen 
saw  signs  of  it  in  his  own  children  while  still  in  the  cradle ;  his  own  mother 
was  slightly  affected,  and  two  of  her  brothers  typically  so ;  of  her  thirteen 
children,  six,  besides  Dr  Thomsen  himself,  were  subjects  of  the  in- 
firmity ;    and  of  his  own  five  sons,   four  inherited  it  from   thevr  l^^ViKt, 
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Benedikt,  Leyden,  Eulenburg,  Pitree,  Erb,  all  found  tbe  Biime  hereditafT 
and  family  distribution-  It  is  more  constant  than  in  any  other  a5ectkini/ 
the  nervous  system^  except  jjerhaps  Friedreich's  disease  (p.  707) ;  and  likf 
that  rare  and  obscure  condition,  its  duration  is  more  esttended  Uterilir 
than  yerticaUy,  i,  e,  it  affects  many  brothers  and  sisters  in  a  fisniily,  W 
does  not  so  readily  pass  to  the  next  generation,  and  rarely  to  a  third. 

Both  seies  are  liable  to  be  aifected,  but  males  much  more  frequ( 
The  disease  is  probably  congenital,  but  the  symptoms  first  become  oi 
when  a  boy  goes  to  Rchool  and  finds  him  self  imable  to  lake  part  in  ffaajei, 
— in  a  ease  reported  by  Dr  Banham,  of  Reading,  this  wa^  n^)t  before  tJie 
age  of  twelve- 
Course  and  prognoffis, — ^The  symptoms  do  not  appear  tv»  t-t:  uggrmrfctd 
after  they  are  once  fully  develo|3ed,  but  there  is  no  instance  of  th«r  htfia^ 
disappeared,  nor  is  any  treatment  even  asserted  to  be  efficient.  The 
dition  is  probably  as  innate  and  ineradicable  as  the  individual  timbi 
voice,  or  tricks  of  speech  and  gesture  ;  and»  like  them,  if  ever  "  g 
of,*'  the  result  is  not  likely  to  be  obtained  by  liireet  therapeuiiml 
but  by  the  gradual  effect  of  circumstances  and  of  time. 

Paraltsis  AoiTANs.* — Unlike  the  preceding  spasmodic  disordert,  tl# 
curious  malady  called  shaking  palsy  (In  distinction  from  the  '  dead  pilif  * 
of  hemiplegia)  has  been  known  for  centuries.  But  its  true  clinical  tttltioti 
were  only  recognised  by  Parkinson  in  1817. 

Thr  tremnrs. — The  most  striking  avinptom  consists  in  oecillstkii* 
usually  affecting  the  limbs,  sometimes  the  neck  and  the  tongue  also,  tlj^lmi 
or  eyes  very  seldom.  It  often  begins  in  one  of  the  arms,  6omctiifle«  In  * 
leg.  Charcot  says  that  it  may  for  a  time  be  limited  to  one  thumb.  Tbtfi 
tremors  continue  while  the  affected  pjirt  is  at  complete  rest — an  importauit 
distinction  from  those  of  Insular  sclerosis  (p.  711),  The  movemeut  ii  «* 
first  verj'  slight,  a  mere  tremor ;  but  gradually  the  amplitude  of  the  m^ 
lations  becomes  greater  and  the  whole  limb  is  involved,  so  that  tbe  f>itj«l 
is  unable  to  go  on  with  his  work,  and  has  to  seek  medical  advice.  Sciw*- 
times,  however,  the  agitation  of  the  muscles  is  severe  from  the  very  fini 
In  two  cases  under  Dr  Fagge^s  care  the  patient  went  to  bed  as  amiJ  cw 
woke  in  the  morning  with  the  disease  fully  developed,  the  right  arm  biiif 
in  one  instance  the  part  affected,  in  the  other  both  the  left  arm  •nd  tk 
left  leg.  In  two  other  cases  at  Guy's  Hospital  one  side  of  the  occk  »» 
the  earliest  seat  of  the  movements.  After  a  variable  interval — p»bj» 
after  some  months — ^^the  osciUations  appear  somewhere  el»e.  iD<»st  b^ 
quently  in  the  leg  of  the  same  side  as  the  affected  ana.  som^timei  t» 
the  other  arm.  Sooner  or  later  the  remaining  limbs  suffer  in  llirif  tw» 
but  the  ti-emors  of  the  leg  are  easily  overlooked,  particularly  wliile  t^ 
patient  is  sitting  in  a  chair.  The  head  also  may  now  begin  to  shakf.  tw^ 
when  no  tremor  is  communicated  from  the  trunk  and  limbs,  s»d  *^ 
tongue  becomes  very  tremulous  when  it  is  protruded  :  but  nysta^nitif,  ^ 
oscillation  of  the  eyeballs,  seems  never  to  occur,  nor  do  the  jawB  take  p*r* 
in  the  movements  except  in  the  last  stnges  of  tlie  disease- 
Dun  ng  the  early  part  of  its  course  paralysis  agitans  is  almoct  si**]* 
paroxysmal.     Each  attack  lasts  some  hours,  and  it  is  followed  by  a  f^eCsf 

*  SyHonifms,~^^haWf\g  puliy — ParftlytXa  niin  trei»on»— *  P»rkirnati*i  <li«i»»^   -  ' 

tjrbe  fe«tinan»— -Ctioron   iinx'ursiva,   Kcnilis   v    festtniina.— ^ja^/^v*  Tli«  trfti*' 
Trembleaient  pAmlytiqae  progrenAif. — Qerm.  ^cbrittellllimtiiif. 
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of  great  fatigue,  which  gradually  passes  off  in  the  interval  of  rest  before 
the  next  fit  begins.  At  a  later  period  the  trembling  becomes  continuous. 
The  shaking  of  the  limbs  follows  a  regular  rhythm,  with,  according  to 
Gowers,  a  range  in  the  fingers  of  only  J  to  J  inch,  and  a  rate  of  five  to 
seven  vibrations  in  the  second :  but  it  is  liable  to  acceleration  on  mental 
disturbance  or  voluntary  efforts. 

The  tremors  are  independent  of  voluntary  motions  of  the  affected 
parts.  Mr  Parkinson  began  his  monograph  by  defining  it  as  follows:  — 
"  Involuntary  tremulous  motion,  with  lessened  muscular  power,  in  parts 
not  in  action,  and  even  when  supported;  with  a  propensity  to  bend  the 
trunk  forwards,  and  to  pass  from  a  walking  to  a  running  pace ;  the  senses 
and  intellect  being  ^uninjured."  He  went  on  to  distinguish  the  disease 
from  the  tremor  of  old  age,  as  well  as  from  that  caused  by  the  vapour  of 
mercury. 

During  the  early  period  of  the  disease  the  hand  may  become  perfectly 
steady  when  it  takes  up  a  tool  or  a  pen,  and  the  patient  is  able  to  control 
the  agitated  limb  by  an  effort  of  will.     At  this  stage  the  affection  is  usually 
dormant  so  long  as  the  patient  lies  quietly  on  his  back  in  bed,  and  no 
movements  occur  during  sleep  except  in  the  most  advanced  stage  of  the 
disease.     Parkinson  mentions  that  one  of  his  patients  had  an  intercurrent 
attack  of  right  hemiplegia,  in  which  the  face  was  drawn  to  the  left  side, 
and  this  lasted  a  fortnight ;  during  that  time  neither  the  arm  nor  the  leg  ^ 
on  the  paralysed  side  was  in  the  least  affected  with  the  tremulous  agitation, 
but  it  returned  as  the  limbs  regained  their  power.     In  the  later  stage  of 
shaking  palsy  the  attempt  to  perform  any  voluntary  movement  brings  on 
r    the  oscillations  with  greatly  increased  violence.     They  are  also  much  aug- 
mented by  emotion  or  excitement.     Even  the  presence  of  a  looker-on  often 
affects  such  patients  to  a  remarkable ^ degree;   a  man  who  can  write  well 
.     when  alone  may  be  unable  to  form  a  letter  so  long  as  he  is  watched  by  a 
>    clinical  clerk.     If  we  hold  the  agitated  limb,  so  as  to  check  its  movements, 
K    they  are  aggravated ;  and  if  we  forcibly  restrain  them,  similar  movements 
I     appear  in  the  opposite  arm  or  leg. 

Paresis, — ^According  to  most  writers  there  is  in  paralysis  agitans,  beside 
the  tremors,  a  certain  degree  of  impairment  in  the  muscular  power  of  the 
affected  parts.  Eulenburg,  however,  has  found  that  even  in  severe  cases 
of  long  standing  the  reaction  to  induced  or  galvanic  ciurents  is  perfect, 
and  both  Trousseau  and  Charcot  taught  that  the  muscles  retain  their  full 
force.  Another  point  observed  by  Trousseau  was  that  the  contractility  of 
the  muscles  wto  quickly  exhausted;  when  told  to  open  and  shut  his  hand 
in  quick  succession  the  patient  at  first  did  so  rapidly,  but  after  fifteen 
seconds  more  slowly,  and  soon  not  at  all.  Charcot  remarked  that  there  is 
often  a  retardation  of  the  influence  of  the  will,  shown  by  an  unduly  long 
interval  between  a  thought  and  its  expression  in  words. 

M.  Boumeville,  the  editor  of  '  Charcot's  Lectures,'  has  since  made  obser- 
vations on  six  patients  with  the  dynamometer,  which  appear  to  show  that 
their  strength  was  really  diminished  to  a  considerable  extent. 

In  most  cases  the  cutaneous  sensibility  of  the  affected  limbs  is  \m- 
impaired.  Charcot,  however,  says  that  a  feeling  of  pins  and  needles  in 
the  hands  and  feet  is  sometimes  complained  of ;  and  this  was  the  case  in  a  \ 
patient  of  Dr  Fagge's,  who  also  said  that  he  could  not  feel  the  ground. 
Headache  and  vertigo  are  not  uncommonly  present :  and  at  an  advanced 
period  of  the  disease  there  may  be  loss  of  memory. 


If 
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Tonic  spasms, — ^Perhaps  the  most  constant  STmptom  of  paralysis  agiUnt 
is  rigidity  in  the  muscles  of  the  affected  parts ;  and  this  causes  an  attitude 
which  is  characteristic  of  the  disease.  The  head  is  bent  so  that  Uie  chin 
approaches  the  sternum,  and  the  patient  can  with  difficulty  raise  or  turn 
it  to  the  left  or  right  when  standing.  The  body  is  bowed  forwards,  the 
elbows  are  drawn  slightly  away  from  the, chest,  and  partially  flexed;  the 
hands  present  a  deformity  somewhat  like  that  which  occurs  in  08teo«th- 
ritis,  the  three  inner  fingers  being  inclined  towards  the  ulnar  side  of  the 
hand,  while  the  thumb  and  forefinger  are  stretched  out  and  brought  dose 
together  as  in  holding  a  pen.  In, the  lower  limbs  the  rigidity  is  sometimei 
very  marked ;  they  are  semi-flexed,  the  knees  are  brought  together  hj  a 
movement  of  adduction,  the  feet  are  curved  inwards  as  in  talipes  equino- 
varus,  and  the  toes  are  arched  like  the  three  fingers. 

Articulation  is  imimpaired  imtil  the  last  stage,  but  the  speech  is  liow 
and  jerking,  as  though  a  considerable  effort  of  the  will  were  needed  for  the 
pronunciation  of  each  word.  Charcot  compared  it  to  a  bad  rider  trying 
to  talk  when  moimted  on  a  high-trotting  horse. 

Festitiation. — ^The  way  in  which  the  head  and  body  are  bent  forwards 
in  the  more  advanced  stages  of  paralysis  agitans  accounts  for  a  symptom 
which  Parkinson  noticed,  namely,  that  the  patient  tends  to  fall  upon  his 
face  when  he  attempts  to  walk,  and  that  his  steps  are  consequently  hurried, 
so  that  he  runs  instead  of  keeping  to  his  ordinary  pace.  This  had,  indeed, 
been  previously  described  by  Sauvages,  but  as  a  separate  complaint,  under 
the  name  of  Scclotyrhe  festinans*  The  man  seems,  as  Trousseau  said,  to 
be  constantly  trying  to  overtake  his, own  centre  of  gravity.  Parkinson 
mentions  a  case  in  which  an  attendant  was  obliged  to  walk  backwards  in 
front  of  the  patient  with  one  hand  on  each  of  his  shoulders  to  prevent  him 
from  falling.  When  he  first  gets  up  from  his  seat,  which  he  does  veiy 
slowly,  the  patient  makes  a  few  hesitating  and  ineffectual  steps  before  he 
seems  to  be  able  to  start  off,  and  in  walking  he  treads  only  upon  his  toes, 
being  unable  to  bring  his  heels  to  the  ground.  In  some  cases  there  is 
great  danger  of  falling :  and  in  an  old  gentleman  whom  the  writer  saw 
after  many  years  of  paralysis  agitans,  this  occurred  more  than  once,  and 
was  always  followed  by  aggravation  of  the  symptoms. 

But  the  most  remarkable  symptom  is  that  some  persons  ^ected  with 
paralysis  agitans  walk  backwards  without  intending  it  and  when  ther  mean 
to  go  forwards.  Some  years  ago  a  striking  instance  of  this  occurred  at 
Guy's  Hospital.  The  patient,  after  a  few  ineffectual  efforts  to  rise  from  his 
chair,  would  stand  up,  pause,  make  two  or  three  abortive  attempts  at  start- 
ing, and  then  succeed  in  walking  a  few  steps  towards  the  door,  when  sud- 
denly he  found  himself  hurried  against  his  will  backwards  into  the  umbrella- 
stand  in  the  comer  of  the  room.  It  was  like  the  sudden  reversal  of  the 
engines  of  a  steamboat.  Charcot  met  with  a  case  in  which  he  could  at  an? 
time  induce  such  retrograde  movements  by  unexpectedly  giving  a  gentle 
pull  at  the  patient's  dress  when  she  was  standing  up,  and  Dr  Buzzard  re- 
marked exactly  the  same  thing  in  an  elderly  woman,  whose  appearance  and 
symptoms  he  graphically  describes  in  his  lectures.  This  symptom  has 
been  called  '  retropulsion,"  in  contrast  to  the  more  frequent  festination  « 
**  propulsion." 

In  the  more  marked  cases  of  paralysis  agitans  the  movements  of  the 

*  SccXorvp/3if  (disorder  of  the  legi»  itaygeriug)  occort  So  Strabo,  Pliay,  and  Qski* 
The  term  has  been  alio  applied  to  chorea. 


PARALYSIS  AGITANS  877 

hands  are  not  mere  tremors,  but  are  to  some  extent  co-ordinated.  The 
finger  and  thumb  move  as  if  the  patient  were  rolling  a  cigarette  paper,  or 
crumbling  a  morsel  of  bread. 

Profuse  sweating  is  an  almost  constant  symptom  when  the  oscillatory 
movements  are  at  all  severe.  The  patient  may  become  so  bathed  in  per- 
spiration as  to  have  to  change  his  clothes  many  times  a  day.  He  often 
suffers  greatly  from  a  feeling  of  heat,  especially  about  the  epigastrium 
and  in  the  back,  so  that  he  insists  on  being  kept  lightly  covered;  but 
occasionally  local  chilliness  is  complained  of.  With  the  thermometer  the 
temperature  is  almost  always  found  to  be  normal. 

The  features  are  inmiobile,  and  the  face  has  a  remarkable  impassive 
expression,  like  a  mask,  as  Parkinson  described  it.  The  voice  is  often  shrill 
and  piping.  Dr  Buzzard  believes  that  this  change  of  an  old  man's  voice  to  a 
''  childish  treble  "  is  an  almost  decisive  symptom  of  shaking  palsy.  (See 
the  quotation  at  the  head  of  the  chapter.)  The  progress  of  shaking  palsy  is 
exceedingly  slow,  with  intervals  of  apparent  improvement. 

Pathology, — ^Paralysis  agitans  should  be  regarded  as  an  affection 
of  the  cerebral  cortex.  Parkinson  supposed  its  seat  to  be  in  the  cervical 
cord  and  the  bulb.  But  the  cessation  of  the  oscillations  during  sleep  would 
alone  disprove  this  view.  Hitherto  anatomical  observations  have  thrown 
no  light  on  the  question.  Dr  Fagge  made  one  autopsy,  on  a  woman,  aged 
forty,  who  died  of  phthisis  after  having  suffered  from  paralysis  agitans  for 
eight  years ;  for  a  year  her  speech  had  been  impaired,  and  at  last  it  was 
unintelligible.  No  serious  change  was  discovered,  and  the  more  effectual 
modem  methods  of  research  have  also  failed  to  find  any  lesion.  Slight 
'  thickening  of  the  cortical  layer  was  found  by  Cayley  in  the  cord  of  a  patient 
of  Murchison's,  aged  seventy-one,  who  died  of  typhus  after  being  twelve 
years  the  subject  of  paralysis  agitans  ('  Path.  Trans.,'  1871,  p.  24).  Charcot 
was  able  to  examine  the  nervous  centres  in  six  cases :  in  three  they  were 
perfectly  healthy;  in  three  they  presented  slight  microscopical  changes, 
which  were  probably  merely  senile.  In  some  cases  there  has  been  an 
obvious  atrophy  of  the  brain,  but  not  more  than  is  often  found  in  persons 
of  the  same  age  who  were  free  from  symptoms  during  life.  Eulenburg  and 
subsequent  writers  place  paralysis  agitans  among  functional  neuroses. 
Gowers  regards  it  as  a  premature  senile  decay. 

It  is  by  no  means  a  common  complaint.  During  the  ten  years  from 
1866  to  1875  only  fourteen  cases  were  admitted  into  the  wards  of  Guy's 
Hospital,  from  1876  to  1885  eighteen,  and  from  1886  to  1889  eight. 

Age. — ^Parkinson  believed  that  paralysis  agitans  seldom  occurs  before 
fifty ;  but  among  the  forty  cases  at  Guy's  Hospital  there  were  twenty-one 
in  whom  it  began  at  an  earlier  age,  and  in  nine  of  them  before  forty.  Of 
these  nine,  four  were  thirty-six,  one  thirty-two,  three  thirty-eight,  and 
the  youngest  was  but  twenty-one  years  old.  This  last  instance  is  not  with- 
out precedent ;  for  Charcot  mentions  a  case  of  Duchenne's  in  which  the 
patient  was  only  twenty,  and  another  which  occurred  in  a  girl  of  fifteen  or 
sixteen  who  had  been  terrified  by  a  bombshell  during  the  siege  of  Paris. 
In  thirteen  of  our  forty  cases  the  disease  began  between  the  fiftieth  year 
and  the  fifty-ninth,  and  there  were  six  in  which  the  patient  was  still  older 
when  first  attacked,  the  age  varying  from  sixty-one  to  seventy-three.  The  i 
majority  of  cases  begin  between  forty-five  and  sixty-five. 

Stx, — Charcot  thought  that  paralysis  agitans  is  as  common  in  women 
as  in  men :   but  in  all  Parkinson's  cases,  and  in  twenty-nine  o>a^  <A  <2wx 
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forty  cases,  the  patients  were  of  the  male  sex,  and  this  is  the  general  «x. 
perience.  Cowers  finds  the  proportion  two  to  one.  The  early  cases  in 
almost  all  in  men. 

Origin. — ^The  disease  seems  frequently  to  arise  without  any  de6nite 
exciting  cause ;  but  sometimes  it  follows  close  upon  some  violent  shock  of 
terror  or  other  emotion.  Charcot  says  that  in  many  of  his  female  patienti 
it  developed  itself  during  the  political  commotions  so  frequent  in  Fnnct 
The  prolonged  action  of  cold  and  wet  has  been  thought  occationallT  to 
give  rise  to  paralysis  agitans,  but  without  satisfactory  grounds.  It  hn 
sometimes  followed  a  local  injury,  as  in  Charcot's  case  of  a  lady  who  seTerel? 
bruised  her  left  thigh  in  falling  from  a  carriage,  and  in  whom  sbortij 
afterwards  that  leg  began  to  shake,  and  at  a  later  period  all  the  other 
limbs.  The  fact  is  that  we  are  quite  ignorant  of  the  cause  or  even  the 
conditions  of  shaking  palsy.  It  is  certainly  more  than  premature  old  age, 
as  some  have  supposed. 

Diagnosis, — The  recognition  of  paralysis  agitans  is  seldom  difficdt  A 
disease  which  was  formerly  confounded  with  it  is  the  insular  or  disMou- 
nated  sclerosis  described  in  a  previous  chapter ;  but  the  points  of  distinctiDQ 
between  them  are  clear  (cf.  p.  713).  All  experienced  obseirers  depend 
most  upon  the  characteristic  facies  of  the  disease,  but  admit  that  even  this 
may  occasionally  leave  room  for  hesitation. 

In  the  tremors  of  old  age  the  head  shakes  when  the  patient  is  sitting 
at  rest,  and  the  hands  when  he  moves  them.  But  Dr  Fagge  doubted  wh^ 
ther  a  strict  line  of  separation  can  always  be  drawn  between  paraljiii 
agitans  and  the  tremor  which  is  so  common  in  old  people,  and  which  (as  Dr 
Maclachlan  found  among  the  inmates  of  Chelsea  Hospital)  has  Httle  or  no 
tendency  to  shorten  their  lives.  He  mentions  one  case  in  a  pensioner,  aged 
107,  who  had  been  affected  with  it  ever  since  he  was  sixty.  Possiblv  the 
same  affection,  which  in  young  subjects  is  progressive,  is  in  older  penooi 
stationary,  or  runs  so  slow  a  course  that  death  overtakes  them  before  it 
has  time  to  develop  itself  fully. 

One  must  not  forget  that  local  organic  disease  of  the  brain — a  tumour, 
for  example — ^may  give  rise  to  paroxysmal  attacks  of  spasm  in  one  arm,  or 
in  one  arm  and  leg,  which  are  not  unlike  those  of  the  commencement  of 
paralysis  agitans ;  but  the  history  of  the  case  and  the  other  symptoms  will 
generally  prevent  one  from  making  a  mistake  in  this  direction. 

Hysteria  may  simulate  this  disease.     Thus,  in  a  girl  of  eighteen,  the 
right  arm  began  to  shake  three  weeks  after  a  fright.     When  she  wia 
admitted  into  the  hospital  it  was  in  a  state  of  continuous  agitation;  an^ 
if  it  was  held,  the  other  limbs  began  to  move  in  a  similar  way.     Howeres^ 
she  had  a  screaming  fit  the  very  day  after  her  complaint  began,  with  globt'^a 
and  headache.     She  was  treated  with  static  electricity,   and  quicklj  ^r^ 
covered. 

Prognosis. — ^Paralysis  agitans  is  a  disease  which  runs  a  very  slow  cour^^ 
sometimes  lasting  thirty  years.  Even  at  an  advanced  period  of  the  disea^ 
improvement  sometimes  takes  place ;  but  towards  the  end  the  patient,  as 
rule,  is  bedridden  and  palsied.  The  movements,  which  are  now  incesstnr-i 
at  least  while  he  is  awake,  may  be  so  violent  as  to  shake  the  bed  in  whici-' 
he  lies.  He  is  unable  to  get  up  or  to  dress  or  feed  himself  without  assist^ 
ance,  his  speech  becomes  unintelligible,  the  saliva  runs  from  his  mouths 
and  he  loses  control  of  the  sphincters.  Bedsores  may  form  in  the  laar 
stages,  or  he  may  die  of  hypostatic  congestion  of  the  lungs,  if  not  carried  (^ 
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at  an  earlier  period  by  pneumonia  or  some  other  intercurrent  disease. 
Charcot  remarks  that  a  few  hours  before  death  the  movements  cease  en- 
tirely. 

Treatment, — This  is  most  unsatisfactory.  EUiston  supposed  that  he 
cured  a  case  with  chloride  of  barium.  In  three  of  our  cases  the  last- 
named  salt  was  given  in  doses  of  gr.  ^  to  gr.  j. ;  and  although  in  two  it 
seemed  useless,  in  the  other  marked  improvement  took  place,  the  patient 
(who  was  under  Dr  Moxon's  care)  being  able  within  six  weeks  to  walk  twice 
the  length  of  the  ward  merely  holding  a  nurse's  hand,  whereas  he  had  been 
so  helpless  as  to  be  unable  to  get  in  or  out  of  bed,  and  for  five  years  was 
dressed  by  others.  One  patient,  after  taking  two  grains  of  valerianate  of 
zinc  three  times  a  day,  went  out  of  the  hospital  "  cured,"  but  the  noise  of  a 
passing  waggon,  as  he  was  walking  home  to  Bermondsey,  brought  back  the 
jerking  movements,  which  had  ceased  entirely  for  several  days.  Dr  Ramskill 
(Syd.  Soc.'s  translation  of  *  Trousseau,'  vol.  i,  p.  499)  had  a  well-marked 
case  in  which  recovery  occurred,  after  the  failure  of  other  treatment,  during 
the  administration  of  four  minims  of  phosphorised  oil  of  the  Prussian  phar- 
macopoeia in  a  drachm  of  cod-liver  oil  three  times  a  day.  At  Guy's  Hospital 
phosphorus,  nitro-glycerine,  and  physostigma,  have  all  been  given  without 
benefit. 

Eulenburg  has  tried  galvanism  and  found  it  useless.  He  recommends 
the  subcutaneous  injection  of  liquor  potassse  arsenitis  diluted  with  two 
parts  of  water,  in  quantities  corresponding  to  from  1^  to  2}  minims  of 
i'owler's  solution.  But  Charcot,  who  advised  statical  electricity,  made 
trial  of  this  treatment,  and  foimd  it  useless.  In  a  patient  of  Dr  Habershon's 
it  was  found  that  galvanisation  down  the  spine  for  ten  minutes  was  attended 
with  marked  benefit  for  a  time.  The  electrodes  were  therefore  fixed  upon 
the  neck  for  three  hours  without  intermission,  and  after  this  treatment  had 
been  continued  for  some  time  the  limbs  became  much  steadier,  but  he  was 
not  cured.  Wilks  used  to  say  that  no  medicines  do  any  good,  but  that 
galvanism  sometimes  relieves. 

Reynolds  and  Gowers  agree,  however,  in  believing  that  electricity  has 
no  infiuence  on  the  course  of  the  disease ;  and  the  latter  says  as  much  of 
phosphorus  and  silver  (both  remedies  which  are  far  from  harmless).  He 
thinks  he  has  seen  most  benefit  from  cannabis  indica,  combined  with  arsenic 
and  a  very  small  dose  of  strychnia. 


CHOREA 

"  De  Chorea  Sancti  Viti :  ConvnUionis  species  quedam  est,  pueros  paellasre  a  i 

statis  anno  ad  pubertatem  invadit,  etc Antequam  pocnlum  ad  oa  poi«it  tddaccn, 

mille  gesticulationes,  circnlatorum  instar  (like  a  mountebank),  exhibebit.  Noa  eaim  nak 
lined  ori  admovett  sed  deduct&  a  spasmo  manu,  hue  illnc  aliquandia  Tersat»  donee  Uadoi 
furte  fortan&  labris  proprius  apponens  liquorem,  repente  in  os  injicit  et  aTide  baQnt" 

Stdinham,  Processus  itUegri  in  morbis  cmmiit,  I6tt. 

History  of  the  name — Symptoms — tJie  cardiac  mui-mur — varieties — chorea  gmit 
— course  and  duration — fatal  cases — recovery — slight  cases — Hemkhmrn— 
Pathology — Distribution  as  to  age  and  sex — Recurrence — ^Hologif  :fri§ki: 
pregnancy :  relation  to  rheumatism,  to  embolism — Prognosis — Treatment. 

Choreiform  disorders — Hereditary  chorea  in  adults — Myoclonus  mtdHplex—Waf/ 
TVitt  hells  habit-choi-ea — Dubinins  disease — Congenital  choreiform  spcums  {£irtkfal$k$). 

Synonyms, — Chorea  Sancti  Viti  minor — Chorea  minor — Chorea  Ang- 
lonmi. — Chorea  Sydenhamii. — Fr,  Danse  de  Saint  Gui. — Germ.  VituitiBt 

History, — The  term  St  Vitus's  dance — chorea  Scmcti  Ft**— m 
originally  applied  to  the  dancing  mania  which  prevailed  in  certtin 
parts  of  Germany  in  the  fourteenth  and  fifteenth  centuries,  and  wu  ilio 
known  as  St  John's  dance.  It  is  said  that  the  designation  is  first  met 
with  in  the  account  of  an  epidemic  at  Strasburg  in  1418,  when  those  who 
were  attacked  were  sent  on  pilgrimage  to  the  chapel  of  St  Vitus,  it 
Zabem.*  Similar  cases  will  be  hereafter  mentioned  under  the  hetd  of 
hysteria,  and  approach  the  saltatory  spasms  mentioned  in  the  last  chspter 
(p.  858). 

The  disease  now  to  be  described  was  named  chorea  first  by  Sydenhsm, 
and  for  a  long  time  afterwards  Sydenham's  chorea  was  distinguished  u 
"  chorea  minor,"  or  "  chorea  Anglorum,"  to*  distinguish  it  from  the  T«y 
different  neurosis  just  described. 

It  is  remarkable  that  while  Romberg  calls  Sydenham's  original  descrip- 
tion of  chorea  masterly,  and  von  Ziemssen  says  that  it  leaves  nothing  to 
be  desired  for  clearness  and  precision,  the  late  Dr  Sturges  thought  we  must 
suppose  either  that  the  period  and  manner  of  its  attack  have  changed  since 
Sydenham's  time,  or  else  that  this  great  physician  failed  in  his  description 
of  what  he  saw.     (See  the  quotation  at  the  head  of  this  chapter.) 

*  "  Viel  hundert  fingen  zu  Strauburg  an 

Zu  tanzen  und  springen,  Frau  und  Mann, 
Am  oifnen  Markt,  Gassen,  nnd  Strasien; 
Tag  nnd  Nacht  ihrer  viel  niicht  ansen; 
Bis  ihnen  das  Wuthen  wieder  gelag. 
S.  Viti  Tnnz  ward  (tenannt  die  Pla^." 
Quoted  by  Hecker  from  John  of  Kdnigshoven'i  Chronicle^  ftrat  printed  at  8tiubir| 
in  1698.  ^ 


CLINICAL  CHARACTERS  881 

Symptoms, — The  child  affected  with  chorea  (for  children  are,  oa  a  rule, 
the  patients)  cannot  keep  at  rest  while  awake,  nor  perform  voluntary  move- 
ments with  precision.  If  the  patient  is  sitting  or  standing  still,  she  (for 
chorea  is  more  conmion  in  girls  than  in  boys)  soon  begins  to  fidget.  Per- 
haps she  lays  her  hand  palm-upwards  on  her  lap,  and  then  suddenly  re- 
verses it ;  or  she  shuffles  her  feet  on  the  floor,  or  throws  one  foot  over  the 
V  other,  or  twists  it  first  outwards  and  then  inwards.  Or  she  may  shrug 
I  up  one  shoulder,  or  throw  it  forwards,  or  open  and  close  her  mouth  or  her 
I  eyelids  without  purpose.  Indeed,  the  muscles  of  the  face  are  continually 
working.  If  asked  to  show  her  tongue  she  often  seems  unable  to  put  it 
out,  but  suddenly  thrusts  it  forwards,  and  then  as  suddenly  withdraws  it, 
her  jaws  snapping  together  after  it.  If  she  wishes  to  carry  a  cup  to  her 
mouth  she  cannot  help  jerking  her  arms,  and  accomplishes  her  object  only 
after  several  unsuccessfiil  attempts,  and  that  by  gulping  down  its  contents 
for  fear  of  spilling  them.  When  she  tries  to  walk  she  moves  by  fits  and 
■tarts,  and  jerks  her  body  and  limbs  first  to  one  side  and  then  to  another. 
Attempts  at  volimtary  movement  at  once  bring  on  the  choreic  symptoms ; 
whereas  in  slight  cases  a  child  may  lie  quiet  in  bed  or  sit  still,  and  nothing 
•eems  wrong  imtil  she  is  spoken  to,  or  tries  to  move. 

If  told  to  count,  the  patient  will  ejaculate  several  numbers  one  after 
another,  and  then  pause  to  take  a  deep  breath ;  or  she  utters  only  one  sound 
with  each  expiration,  drawing  in  air  hastily  before  she  goes  on  to  the  next. 
Von  Ziemssen  says  that  he  has  seen  with  the  laryngoscope  unsteady  and 
quivering  movements  of  the  muscles  of  the  glottis,  and  that  an  imp^ect 
degree  of  tension  of  the  vocal  cords  is  shown  by  the  low  pitch  and  mono- 
tonous character  of  the  voice.  Romberg  relates  a  case  in  which  there  was 
annoying  hiccough,  and  two  others  in  which  inspiration  was  attended  with 
a  whistling  noise;  in  one  of  them  the  chest  was  observed  to  be  suddenly 
drawn  inwards  by  spasm  of  the  intercostal  muscles. 

During  sleep  the  choreic  movements  cease.  Jaccoud  also  remarks  that 
in  slight  cases  they  sometimes  remain  absent  for  a  while  after  the  patient 
awakes. 

Rosenthal  and  Benedikt  have  tested  the  reaction  of  the  muscles  to 
faradic  and  galvanic  currents,  and  have  found  their  excitability  greater 
than  under  normal  conditions.     There  is  no  reaction  of  degeneration. 

There  is  often  a  slight  amount  of  loss  of  power  in  the  limbs  affected 

with  chorea.     It  was  first  described  by  Todd  as  choreic  hemiplegia,  and 

has  since  been  called  chorea  mollis  by  West,  and  paralytic  chorea  by  Gowers. 

It  is  by  no  means  constant,  and  is  never  more  than  paresis  of  movement. 

^  But  it  is  of  interest  because  it  has  been  noted  (as  in  two  remarkable  cases 

of  Dr  Clifford  AUbutt)  either  before  the  choreic  movements  appear,  or  after 

E  they  have  subsided.     Osier  observed  this  weakness  of  muscles  sixteen  times 

I  in  one  arm,  six  times  in  both  legs,  and  four  times  on  one  side ;   once  it 

:  affected  both  arms,  and  once  all  four  limbs. 

Children  affected  with  chorea  are  generally  pale,  often  very  pale. 
I  They  may  also  be  thin  and  delicate  in  appearance,  but  this  is  often  due  to 
previous  rheiunatism  and  cardiac  disease ;  and  chorea  may  be  seen  in  stout 
md  rosy  children.  We  must  remember  that  the  favourite  age  of  the  dis- 
Mse  is  not  early  childhood,  but  the  period  between  eight  and  fomrteen 
frears  of  age,  when  both  boys  and  girls,  even  when  in  sound  health,  are 
luually  slender  and  often  pale  if  their  appearance  is  compared  with  the  red 
cheeks  and  plump  limbs  of  earlier  childhood. 
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The  temperature  is  normal,  but  the  pulse  ifi  commonly  quickenisd.  eif^ 

cially  when  the  inovenieiits  are  severe. 

The  urine  i&  sametimeg  scauty  and  high  coloured,  in  marked  tumtmfi 
with  the  pale,  abundant  urine  of  hysteria. 

'fh€  heart  in  chorea, — On  auscultation  a  blowing  syitalit  fimmittf  ii 
often  heard  at  the  ape^c.  On  the  interpretation  of  this  sign  widely  di5«fn«rt 
opinions  have  been  held.  Many  have  maintained  that  th©  bruit  i»  bat^ 
tional,  or  htemic,  or  anemic  ;  while  others  have  suppofled  that  it  i^  (hie  to 
choreic  spasins  of  the  musculi  papillare*  interfering  with  the  closure 
mitral  valve*  But  when  the  disease  ends  fatally  that  valve  is  found  si 
with  vegetations  like  those  of  rheumatic  endocarditis.  Since  the  munaur 
also  is  the  same  in  the  two  diseafiea  it  seems  reasonable  to  attribute  it  to 
the  endocarditis  in  both.  In  many  cases  no  bruit  is  audible  ;  but  iti 
absence  is  not  a  proof  that  the  valve  is  unaifected,  for  Kirkes  anj  WOki 
have  both  recorded  instances  in  which  vegetations  were  found  after  dMK 
although  the  heart-sounds  during  life  had  been  norniaL  A  murmur 
times  passes  off  as  the  patient  recovers  from  the  chorea ;  but  a 
similar  disappearance  of  the  murmur  is  often  observed  in  caaes  ol  rbco* 
'  matism.  On  the  whole,  therefore,  it  seems  moat  probable  that  tl*o 
murmur  of  chores  is  really  due  to  previous  rheumatic  endocarditis. 

Among  150  cases  of  chorea  in  Guy's  Hospital  during  th© 
1870-71-72,*  the  state  of  the  heart  is  not  mentioned  in  eleven, 
presence  of  any  murmur  was  expressly  denied  in  eighty.  A  syttotic 
was  heard  in  the  remaining  fifty-nine,  and  in  forty-three  of  tli€m  il 
distinctly  loudest  at  the  apex.  In  only  nine  is  it  described  aa  baftie:  tw 
of  these  were  indistinct  and  two  were  combined  with  a  diastolic  miiniwr. 
Among  180  fresh  cases  in  tlie  same  hospital  during  the  live  years  1874-Tli, 
collected  for  the  writer  by  his  house  physician,  Dr  George  Haktead,  lixif- 
two  were  reported  to  have  a  murmur  of  some  kind  (about  a  i\\vn\  nf  tb* 
cafies)  ]  of  these  it  was  an  apex  systolic  bruit  in  fifty-two,  a  1  '  ^ 

seven  (of  which  two  were  diagnosed  aa  aortic  and  two  aa  pu..^^^..  :*  i 
prse^stolic  apex  bruit  in  two,  and  a  pericardial  rub  in  one.  In  the  »tft 
ten  years  (1879-89)  Dr  E.  W,  Goodall,  then  Medical  Regifttrar,  rcpocMd  i 
bruit  in  143  cases  out  of  262.  Thtis  altogether  in  592  cases  thtro  «»•* 
cardiac  murmur  in  261. 

Varittks, — In  exceptional  oases  of  chorea  th©  symptoms  are  but  fiUl* 
marked  at  its  commencement,  or  even  throughout  its  whult*  eouno; 
we  detect  a  loss  of  power  in  one  or  more  of  the  limbs.  Thus*  the 
may  complain  that  her  arm  feels  heavy,  or  may  drag  her  foot  slightly  ia 
walking ;  and  such  cases  are  often  brought  to  hospital  aa  panihrtic.  b 
other  cnsea  the  patient  merely  has  a  trick  of  jnaking  a  grimace,  or  Ito^* 
ing  her  hand  or  arm  into  an  odd  position,  or  she  may  let  a  jug  fall  twT> « 
three  times  in  a  week,  or  she  no  longer  plays  so  well  as  befon?  on  tli«  piiw^ 

Hemickorea. — Sometimes  the  spasma  are  confined  to  one  side,  wo  fat  M 
the  Umbs  are  concerned.     Dr  Hughlings  Jackson  haa  pointed  out  lliai,  «PM 
I  in  these  cases,  the  mtUBcles  of  the  trunk  and  face  are  alwava  aflectol  Vt- 
laterally,  a  fact  of  much  theoretical  interest.     Different  nt»  kw* 

been  made  as  to  the  relative  frequency  with  wliieh  the  rij  fi  his^ 

are  affected.     According  to  Reynolds  and  Jackson,  right  hrmM^bona  b  ^ 

•  T1)«8e  cH»e«  were  rolk'cted  for  ttit*  writ'T't  articlf  \u  tit*  Miuy**  BociiiU]  IftywTl 
for  1873.  by  the  Intf  Siirffeo*»-M"jor  Mnnser.  tlien  n  ettitlcnt  in  tb**  v^arif,  wl»  fiiI»«iS^ 
fice  to  ilie  Pk^ue  when  it  vUiteil  llombuy  m  1897. 


HEMIOHOEBA— OHOEEA   GRAVIS  883 

more  common;  according  to  Austin  Flint,  Trousseau,  and  Jaccoud,  left; 
and  Anstie  also  remarks  that  one  may  often  at  the  first  glance  recognise  a 
ohild  affected  with  slight  chorea  from  her  sitting  with  her  right  hand 
grasping  her  left  wrist  to  keep  it  still.  Among  thirty-three  cases  out  of 
150  in  which  the  affection  was  unilateral,  there  were  eighteen  on  the  left 
to  fifteen  on  the  right  side  ( *  Guy's  Hosp.  Reports,'  1873,  "  Rheumatism 
and  Allied  Disorders").  Since  then,  among  164  additional  cases,  the 
writer  found  choreic  movement  decidedly  predominant  in  the  right  arm  or 
leg,  or  both,  in  seven  cases ;  and  in  the  left  in  thirteen.  So  that  our 
experience  supports  that  of  Anstie  and  of  observers  in  France  and  in 
America. 

The  pupils  are  generally  dilated  and  sluggish,  and  in  one  case  of  hemi- 
chorea  von  Ziemssen  observed  that  the  pupil  was  much  larger  in  the  eye 
corresponding  with  the  affected  arm  and  leg. 

Severe  and  dangerous  cases  are  happily  the  exception.  They  have  been 
separately  described  as  chorea  gravis.  The  patient  becomes  unable  to 
stand ;  and  her  limbs  are  tossed  about,  so  that  boards  well  padded  have  to 
be  fixed  on  each  side  of  the  bed  to  prevent  her  throwing  herself  on  the 
floor.  In  spite  of  precautions  bruises  occur,  and  the  skin  is  rubbed  off 
from  her  elbows  and  knees.  She  ceases  to  sleep  altogether,  and  the  violent 
movements  go  on  day  and  night  without  intermission.  In  such  cases  emaciar 
tion  takes  place  with  wonderful  rapidity.  Dr  Tuckwell  has  related  the 
case  of  a  boy  who  was  wasted  to  the  utmost  at  the  time  of  his  death,  but 
who  six  days  before  had  borne  the  appearance  of  vigorous  health,  with  re- 
markably well-developed  muscles ;  and  conversely  von  Ziemssen  mentions 
one  in  which  a  girl,  eleven  years  old,  gained  during  convalescence  5J  lbs. 
in  ten  days,  her  weight  rising  from  55^  to  61  lbs.  in  that  time.  One  cause 
of  the  extreme  wasting  which  accompanies  severe  chorea  is  doubtless  the 
difi&culty  with  which  food  is  administered ;  the  patient  often  seizes  a  spoon, 
or  the  spout  of  a  feeding-cup,  as  if  she  would  bite  it  in  two,  and  so  injures 
lier  own  teeth,  or  her  nurse's  fingers. 

The  mental  state  of  patients  with  severe  chorea  is  often  one  of  mania ; 
they  shout,  sing,  or  talk  at  random.  A  girl  who  was  in  hospital  some 
years  ago,  suddenly  got  out  of  her  own  bed,  and  turned  a  somersault  across 
that  of  another  patient.  There  is  no  necessary  relation  between  the  inten- 
sity of  the  choreic  movements  and  that  of  the  mental  disturbance.  The 
mind  remained  perfectly  clear  in  one  of  Wilks's  patients,  who  had  the  worst 
attack  of  chorea  which  he  ever  saw  terminate  favourably.  There  occurred 
some  years  ago  in  Guy's  Hospital  a  fatal  case  in  which  there  was  marked 
mania  and  complete  loss  of  consciousness,  while  at  the  same  time  the 
movements  were  so  like  those  seen  in  epilepsy,  that  the  diagnosis  remained 
doubtful  imtil  the  autopsy  was  made,  when  recent  vegetations  were  found 
upon  the  mitral  valve.  Dr  Hills,  of  the  Norfolk  County  Asylum,  knew 
more  than  one  choreic  patient  who  was  sent  to  that  institution  as  insane. 
Loss  of  power  of  speech  is  common  in  all  but  slight  cases  of  chorea, 
and  is  constant  in  chorea  gravis. 

Course, — Chorea  may  be  said  to  be  a  chronic  disorder,  but  its  duration 
is  variable.  Almost  all  the  statistics  which  have  been  published  concur  in 
stating  a  period  of  from  two  and  a  half  to  three  months  as  the  average. 
Thus  Wicke  foimd  it  eighty-nine  days  in  a  series  of  125  cases,  and  S^e 
sixty-nine  days  in  117  cases;  while  from  much  smaller  data  Gray,  Tuckwell 
(*  Lancet,'  1871),  and  Hillier  in  this  country  each  made  it  about  ten  weeks. 


nc«,  hofvercr^  ^^"^  widieir  on 
iMft  fitf  IMMB  videlj  ktj^omd  the  ftrcnfe 
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Or  Fafge  beUered  t&ai  diorem  is  more  fikdij  to  1 
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Faiai  emmi, — Patient»  rery  rmrdr  die  of  dwrcm.  Ai  Gi^a  H«i|i^ 
betveen  tbe  jemrs  184^  asd  1875,  tber^  were  ocdj  twestj  cooib  al  tk 
dtoeaM  wbicb  leniiiiittled  fftUUf.  Aad  of  tbeae  tmn^.  five  aoM  be  kk 
om  of  cooDl^  aiBOO  deotb  waa  di^  to  an  ^^''^^a^^^  rnwifikatiiio.  dlfiaflfioj. 
dipbtbmo,  rbeoBttlic  peciearditie,  or  cafdiaie  diopqr*  Of  tbe 
ifteen,  onfy  lonr  vcfe  beioir  tbe  ofe  of  footeom ;  two  iretv  m 
old,  one  twelre,  and  one  thirteen.  Of  the  iwaMmng  eleren  fMtlfota  i 
fourteen,  nine  were  betweea  fifteen  and  eigbleeiv  one  fortr.  and 
yeais  old.  Few  of  the  women  aeem  to  bare  been  pregnant :  boi  it 
aseotaiiied  fmct  that  the  mottalitf  ia  rtry  great  in  tbia 
frwpeplly  enda  in  abortion  or  pretnature  deliTeij.  It 
errem  in  the  moat  serem  fonna  of  cborea,  that  tbe  pasiaii^  dka  wilbts  1 
or  foor  weeks  from  the  commenceoieiit  of  tbe  diaeaae.  Ia  18M  a  gtfl  i 
aisteen  waa  attaeked  with  maniacal  dtorea,  and  died  m  six  dars :  aal  il 
tbe  aame  year  another  caae,  in  a  boy  of  tbe  aame  age^  ended  faUUr  ta  wm 
days.  The  immediate  cause  of  death  aeems  to  be  the  inteoatty  of  tbi*  aie 
Tout  sfmptoms  themselres,  but  the  movements  often  sobaide,  i 
eren  cease  entirely  during  the  last  few  hoars,  tbe  patient  tying 
and  paaaing  urine  and  feces  inToluntarily.  The  tempecraiii;^  of  the 
may  rise  during  this  final  period:  in  one  c^aae  it  waa  101*7^  bafoi 
patient  died,  and  Dr  Frederick  Taylor  obserred  a  caae  in  oor  cHnlcal  sad 
where  the  thermometer  registered  a  temperature  of  108^  tsojnedialify  i^^ 
life  wa«  extinct.  It  does  not  appear  that  endocarditis  or  pericaidMii  a 
directly  concerned  in  brtnging  about  the  fatal  iaaiio.  Tbe  ^Ufaenoi  d 
bronchitis  has  been  noted  in  several  of  the  reports  of  autopaiea  at  G^* 
and  perhaps  in  one  instance  it  accelerated  tbe  patient's  death.  Ia  IBH 
Dr  Haberehon  had  a  fatal  case  in  a  lK>y  aged  twelve,  who  bad  baia  tti*^ 
weeks  in  the  hospital  when  his  breathing  became  obstructed  hj  aoallis^^ 
the  tongue,  and  he  died  after  tracheotomy  had  been  performrd.  FmU^f 
the  glossitis  wiuK  the  reeult  of  injuries  indicted  by  the  teetiL»  for  in  aaatbtf 
iQatance,  in  which  the  tongue  had  been  severely  bitten  in  twti  plaofii^  1 
waa  discovered  after  death  a  foul  ulcer  which  eiyjosed  the  snblingiad  i 

Four  fatal  cases  occurred  among  the  150  tabulated  by  Mr  Ma 
the  *  Guys  Reports '  (Third  Series,  vol  lii,  pp.  329 — 332).  h  ¥n 
teen,  5th  March  ;  mitral  and  aortic  vegetations,  ulcer  from  bittng  toaf^ 
2.  F.,  seven;  aortic  vegetations,  faucial  diphtheria.  3.  F^  ppifiiaiil; 
mitml  vegetations.  4.  M.,  thirty-eight;  aortic  and  slight  mitral  «idwa^ 
ditiR. 

Occasionally  pericarditis  has  been  found  after  death  Irotn  diflaa.  M 
thi«  in  very  rarely  the  case,  and  probably  is  due,  like  tbe  rub 
heard  during  life,  to  intercurrent  rheumatism. 
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Among  the  second  series  of  180  cases  collected  by  Dr  Halstead  from 
the  records  of  the  same  hospital,  during  the  five  years  following  those 
which  furnished  the  above  statistics,  there  were  only  four  deaths.  1.  In  a 
girl  of  seven,  who  died  after  being  six  weeks  in  the  ward,  there  were  found 
the  usual  fibrinous  vegetations  on  both  mitral  and  aortic  valves.  2.  In  a 
girl  of  fifteen,  after  a  month's  treatment,  there  was,  beside  the  same  almost 
constant  lesion,  lobar  pneumonia  and  a  bedsore.  3.  In  a  girl  of  eight  there 
were  mitral  and  aortic  nodules  with  broncho-pneiunonia,  adherent  peri- 
cardium, and  a  *'  cardiac  "  limg.  4.  In  a  lad  of  seventeen,  who  had  suffered 
again  and  again  from  chorea  since  he  was  nine  years  old,  no  lesion  but 
mitral  vegetations  was  found. 

If  to  these  eight  fatal  cases  we  add  the  six  additional  cases  numbered 
5 — 10  in  the  paper  above  referred  to,  we  have  a  total  of  fourteen  posP- 
martem  examinations.  In  every  one  of  these  there  were  fibrinous  nodules 
found  on  the  mitral  or  aortic  valves.  In  only  two  of  these  was  there  a 
history  of  rheumatic  fever,  and  in  seven  its  occurrence  was  explicitly  denied. 
Diphtheria  was  apparently  the  cause  of  death  in  three  cases.  In  three 
cases  there  was  acute  lobar  pneumonia,  and  in  a  fourth  lobular  inflamma- 
tion of  the  lungs.     Only  one  of  the  patients  was  pregnant. 

Among  439  cases  published  by  the  Collective  Investigation  Com- 
mittee only  nine  deaths  occurred  (*  Brit.  Med.  Journal,'  February  26th, 
1887). 

Recovery. — This  is  generally  gradual.  Sometimes,  however,  the  break- 
ing out  of  an  exanthem,  or  of  some  febrile  disease,  is  followed  by  the  sudden 
subsidence  of  the  movements.  This  is  in  accordance  with  an  aphorism  of 
Hippocrates :  spasmos  febris  accedens  solvit,  Radcliffe  met  with  seven 
cases  in  which  it  occurred;  and  some  striking  examples  of  a  similar  kind 
«re  recorded  by  Rilliet  and  Barthez.  According  to  the  observations  of 
S^e,  however,  the  chorea  is  not  likely  to  be  cut  shprt  unless  it  has  reached 
its  acme  before  the  onset  of  the  fever.  In  many  instances  the  first  effect  of 
pyrexia  is  to  aggravate  the  movements,  and  yet  in  those  very  cases  they 
may  cease  when  the  temperature  falls. 

Occasionally  the  subsidence  of  the  spasms  in  severe  cases  of  chorea  is 
not  followed  by  any  evident  improvement  in  the  patient's  general  condi- 
tion. She  may  become  perfectly  quiet,  and  yet  may  remain  for  two  or 
three  weeks  unable  to  stand,  and  with  little  power  in  her  arms.  This 
paresis  may  be  limited  to  a  single  limb,  or  to  the  two  limbs  on  one  side, 
the  "  choreic  hemiplegia  "  of  Todd  (p.  881).  In  association  with  such  sym- 
ptoms, or  independently  of  them,  the  intelligence  may  remain  defective  ;  or 
a  condition  of  melancholia  may  develop  itself.  Dr  Barnes  m^t  with  a  case 
of  chorea  in  a  pregnant  woman,  who  as  she  regained  her  strength  became 
insane  and  had  to  be  removed  to  Bethlem.  Other  patients,  after  the  choreic 
movements  have  passed  off,  still  remain  silent  for  days  together.  Dr  Hugh- 
lings  Jackson  associates  this  aphasia  with  right  hemiparesis. 

Alarming  as  these  various  symptoms  are,  they  almost  always  pass  off  in 
'  their  turn,  and  the  patient  ultimately  regains  perfect  health.  Sequelae  are 
either  absent  or  extremely  rare ;  *  but  there  is  a  strong  tendency  in  chorea 
]o  recur  (p.  890). 

*  Tronssenn  speaks  of  cliildren  who  have  never  again  shown  the  same  intelligence  as 
•efore;  von  Ziemssen  says  that  slight  defects  in  the  co-ordination  of  the  movements,  a 
nrecipitancy  in  the  performance  of  certain  manual  actions,  or  a  tendency  to  facial 
(limaces,  may  persist  for  years ;  and  Radcliffe  believed  that  chorea  is  apt  to  be  followed. 
7  other  neuroses,  particularly  epilepsy,  at  a  later  period  of  life. 


Paikoi^gf, — ^Tbere  a»  still  ^ffcicooefl  of  nyinkwi  «•  1o 
wmH^  fd  iht  diM—g  m  in  tke  wpmal  cotd  or  m  the  bma,     Wke 
apfgred  Ihat  6i>g*  cooid  pecfcinii  c«Miidmttiied 
Am  ccrdmuB,  ilr  wm  oolBttl  thmiL  ebotca.  dkouM  be  n 
Hie  wfiaal  enint.    Thai  Roaibefig,  vritiiig  ta  1851. 
ibe  *"  fpiBftl  cpMOis  "^ ;  aad  ixi  1873  Jo^sooad  defends 
Otber  pstbolo^ata  hare  mpposed  that  tbe  ^wemat  is  seated  m  tbe  * 


In  ixwoar  of  tbe  ifnaal  Ibaoqr  of  ebore% 
been  adduced.     INigB  we  liable  to  a  similar  ooinplauit* 
^▼ided  tbe  coid  doee  to  tbe  tkull  fhinn^  tbe  progreaa  of 
tbe  tDOTemeiits  went  on,  tbe  dog  breathing  br  tbe  diaplaa^K  ar  bj  «tt-| 
fieial  leapiraiioD. ;   moreoTer,  a  second  dlTUion  of  tbe  eordr  tn  tbe  Isnvl 
doisal  regum,  put  an  end  to  the  cboreif ofm  rooTemeiita  in  tbe  kfi  mi 
taiL     Cha«tfeaa's  experiments  were  repeated  hj  Ijegmm  and  Oidsiat  viti  | 
nmilar  results. 

It  im,  bowerer,  now  ascertained  tbat  canine  cborea  is  not  idenSicsl  'WXk 
I  tbe  disMse  of  tbat  name  in  man,^  and,  eren  if  it  were,  tbere  reraaiv  dt 
qoestion^  wbetber  in  tbe  human  &ubje<^  the  higher  Qerrotis  centres  «le  iflt 
assume  functions  which  in  brutes  are  performed  bj  lowm^  ones.  Soaie  it  ; 
the  points  in  farour  of  the  seat  of  chorea  being  abo¥B  tbe  oord  were  si 
hj  Bussetl  Reynolds  as  far  back  nh  1855.  As  be  remariced,  tbe  qs 
produced  hy  irritation  of  the  cord  are  tonic  rather  than  clonic ;  sad  i 
inconsistent  with  a  epinal  origin  that  the  choreic  moyements  are  iBl 
degree  controlled  by  the  wiU,  that  ther  are  increased  br  emotions  or  br 
Toluntanr  efforts,  that  ther  eeafie  during  sleep,  and  that  they  thoold  b^ 
diminiBhed  by  diversion  of  the  patient's  attentian.  Broadb<-nt  ('  Bfit 
Med.  Joum,/  1869)  has  insisted  on  the  fact  (which  Rombei^  has  jireTiwilr 
obserred)  that  tickling  the  palm  of  the  hand  or  the  sole  of  the  foot  of  s 
child  affected  with  chorea  leads  to  no  increased  spasmi; ;  on  the  cxmt) 
it  is  borne  without  difficulty,  and  the  excitabili^  to  reflex  actions 
times  seems  to  be  less  than  in  health.  Another  point  on  which  he  Uj* 
just  weight  is  that  the  spasms  are  sometimes  unilatenxL  Lastly,  tbi  fvt 
that  the  mental  faculties  are  frequently  in» paired  in  severe  cas«4  of  cbists 
would  incHne  one  to  localise  the  disease  in  the  hemispheres. 

Dr  Dickinson  reported  a  series  of  fatal  cases  of  chorea  ('  lled.-Cllit 
Trans.)'  1876 )»  in  which  he  found  congestion  of  tbe  Te«eK  peri*sii<n*t 
degenerations^  and  minute  spots  of  sclerosis  in  the  upper  n^gionte  of  tbt 
spinal  cord,  as  well  as  in  the  braim  But  eren  if  the  constant  occufTCBC* 
of  such  appearances  were  established,  it  would  still  be  a  question 
they  are  not  merely  effects  of  the  disease. f 

At  present  no  constant  changes  have  been  found  in  the  nervofts  «oiii*' 
congestion  and  minute  ecchymoscR  are  too  common   to  hmre  any 
significance,     Meynert,  the  late  Dr  F.  C.  Turner^  and  some  otbrr 
logists  have  described  changes  in  the  neurons  of  the  cerebral  coitsSi  ^  j 

*  See  Mr  Victor  Horsley'*  Lecturei  (*  Lancet/  1886,  vol.  i,  p>  64). 

t  It  IB  tmportaiit  to  note  that  l>ickiQ»oa*s  caAe»  lind  nil  rpiicbe<l  >o  ftdTtncsd  ^iff- 
Mureuver,  it  In  clour  that  the  penUtence  of  the  morbid  chaniifes  iK-hii^i  W  deset^M  '^ 
coiupatiblc  witli  the  fubsideaco  of  the  iptuiniodie  uiot'emeuts  and  the  r««tarstiiMi  sf  i 
For  tu  one  putierit  who  b»d  twice  before  had  chorea  (the  last  time  limTinf  ^ 
previouilj)^  the  diinittOD  of  the  fatal  uttack  frtm  only  thtrte«D  dnyA ;  and  |fft  ch 
old  date — periarterial  degeneration  and  scattered  ipots  of  scteroMi — were  fo«ii4»  1 
racent  confetti  on  of  tbe  cord  aod  baial  ganglia. — ^C.  H.  F. 
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others  with  equally  good  methods  have  failed  to  find  them,  and  the  so- 
called  *'  chorea-corpuscles "  of  Elischer  have  been  found  in  the  brain  of 
those  who  never  had  chorea. 

The  corpora  striata  seem  to  be  a  more  probable  seat  of  chorea  than  the 
cord — one  when  the  disease  is  unilateral,  and  both  when  all  the  four  limbs 
are  affected.  Another  possibility,  however,  is  that  the  seat  of  the  "  dis- 
charging lesion  "  in  chorea  is  the  motor  region  of  the  cerebral  cortex,  and 
many  of  the  objections  to  the  other  proposed  localities  do  not  apply  to  this 
— partly  perhaps  because  its  functions  are  still  imperfectly  known. 

The  next  question  is  as  to  the  nature  of  the  anatomical  change.  Broad- 
bent  maintained  that  chorea  is  '*  a  symptom,  not  a  disease.  It  has  been 
called  an  insanity  of  the  muscles ;  it  woiild  be  better  designated  a  delirium 
of  the  sensori-motor  ganglia,  since  it  bears  the  same  relation  to  those  parts 
that  the  delirium  which  may  occur  in  a  variety  of  maladies  bears  to  the 
cerebral  hemispheres." 

Now,  it  is  possibly  true  that  choreiform  spasms  may  accompany  different 
morbid  states  of  the  nervous  centres.  But  it  is  no  less  true,  and  far  more 
significant,  that  the  disease  described  in  the  preceding  pages  as  chorea  is 
not  met  with  as  an  accidental  complication  of  other  maladies,  but  occurs 
in  a  particular  class  of  patients,  and  \mder  conditions  peculiar  to  itself. 

Dr  Sturges,  in  his  interesting  '  Lectures  on  Chorea '  (1877),  points  out 
with  much  acumen  how  choreic  movements  find  a  parallel  in  the  nervous 
twitchings  of  mental  embarrassment  or  the  restless  and  purposeless  move- 
ments of  a  fidgety  child.  Yet,  admirable  as  is  the  critical  and  negative  part 
of  his  remarks,  it  remains  true  (1)  that  if  a  functional  disease,  the  sym- 
ptoms of  chorea  must  yet  depend  on  functional  disturbance  (*.  e.  disordered 
nutrition  from  irregular  supply  of  blood,  or  from  some  poison,  or  from  a 
molecular  change  of  other  origin)  which  affects  one  part  of  the  nervous 
muscular  apparatus  and  not  another.  Syncope  results  from  anaemia  of  the 
bulb,  not  of  the  pons ;  tetanus  from  strychnia  affects  the  cord,  not  the  cere- 
brum; and  epilepsy  depends  on  some  unknown  molecular  derangement  in 
the  cells  of  the  cerebral  cortex,  not  in  those  of  the  retina.  Our  business  is 
to  fix  the  '^  seat "  of  a  disordered  function  as  much  as  of  an  impaired  struc- 
ture. (2)  It  remains  true  that,  while  no  line  can  be  drawn  between  health 
and  disease,  or  between  the  gravest  premonitions  of  an  impending  malady 
and  its  slightest  early  symptoms  when  developed,  we  must  nevertheless 
recognise  certain  limits  beyond  which  slight  or  recoverable  deviations  be- 
ccHne  serious  enough  to  threaten  comfort  or  life,  or  where  they  lose  the 
accidental  character  of  individual  variation  and  assume  the  constant 
characters  of  "  recurrent  concomitant  symptoms "  (Symptomerircomplex), 
We  then  know  that  a  disease  is  before  us,  according  to  the  only  reasonable 
definition  of  the  word ;  a  condition  which  has  to  be  imderstood  and  treated 
l>y  a  skilled  adviser.  (3)  The  fact  that  an  excitable  and  restless  child  may 
often  be  seen  to  make  movements  like  those  of  chorea  only  proves  that 
choreic  spasms  are  physiological ;  that  the  ''  disease "  is  an  exaggeration 
and  perversion  of  the  action  of  natural  nervo-niuscular  mechanisms.  So 
the  diurnal  variations  of  temperature  in  health  are  preserved  in  pyrexia; 
so  the  several  primitive  layers  of  the  embryo  maintain  their  peculiarities 
when  they  give  rise  to  morbid  growths ;  and  so  the  reflex  spasmodic  neu- 
roses described  in  the  beginning  of  the  present  chapter  are  only  perversions 
of  normal  excito-motor  functions.  (4)  Like  other  diseases,  chorea  has  its 
own  natural  history,  its  beginning,  middle,  and  end,  its  proclivities,  and 
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ta  refud  to  thk  poiat  wiw 
in  tfeintftcntlk  Tolme  of  the  TkiTd  Series  oTtlie'Gv/s 
U&  itMMBd  thml  «Doo^  A  kaikdred  and  ftHj  pstients  il  wm 
liiMhi     Tile  inrri^wwiiliiig  figon*  lor  1874^1878  ti«« 
imle  piiiMti     la  tte  eieifa  yeen  (]f^7&^9)  we  hmd  i 
n^  mi  18B  hmmlv  petaeste  vitii  chorea.     So  tiMt.  dto 
kr^fr  LcmdbB  fcwpitol  woold  be  aboofe  one  fomtli  male  ta 
fmMfe  eeeee  <»S  to  SS3>. 

Tlie  late  Dr  Haglwi,  aaMmf  100  caaet,  fotmd  37  bc^  and  ?; 
('Giqr't  Baapaai  Bqmrti,'  SeocMMi  Series^  toL   it,   p.    37^1. 
209  eeaee  iS  nule  and  167  female  patieata  {AuL.  Thtrd  Serka.  fii 

or  531  caaca  treated  ia  Uio  Hdpilal  dea  Eolans  Maladea  at  Pant  dofiif 
tvencj'two  jrean,*  1^  eeearred  ia  boya  and  393  ia  giiia,  t.  e«  rmiher 
titaa  one  to  tbree,     (We  diaU  pnseeatly  see  tbat  tlie  eiceeai  td 
patieota  ia  leea  among  thoee  itader  pubertj).    AmoD^  V2?  ^^^-;^^ 
twdre  treated  (or  chorea  at  Great  Onnond  Street,  Dr  :  tioi  iH 

bofs  to  300  girliy  again  rather  more  than  one  to  three.  A  »a^iUr 
lion  of  bc^ft  was  also  found  bj  litifz  at  the  Children's  Hoepstal  at  Pant 
1824  to  1855  (overlapping^  the  first  three  or  four  years  of  Stye's  period  iJ 
the  «ame  institution;,  riz.  51  to  185,  But  among  HI  ehildreo  at  Ai 
Evelina  UoitpitAl,  Dr  fjKKKlhart  had  4  3  bojs  and  98  giti^  ;  and  in  the  laat 
collected  in  Wincke's  mono^aph  on  chorea,  published  at  Leip»g  in  1^1, 
the  proportion  waa  117  to  210,  or  more  than  half  the  patienta  were  bm 
whose  ages  ranged  from  four  to  ei<!:bteeii.  If  we  put  together  the  ctatirt^ 
tnentloDed  in  this  paragraph  (strttistics  which,  with  the  partial  vxetptioe 
above  noticed  in  the  Paria  cases,  nre  indejx^ndent  of  caili  other)  wt  W 
that  the  total  number*  are — of  1610  patienta^  471  male  tn  in*  r*  j,. 
profiortion  of  about  2  to  5. 

Among  436  cases  of  the  Collective  Investigation  Cuuhiuiic*-  mr  ^t 
tion  of  the  Mexe8  wbh  115  to  322,  or  again  rtither  more  than  one  to  three. 

Anjfjng  persons  more  than  seventeen  years  old  the  prepopdefaace  ^ 
feiiialuH  tit  far  ^eater  than  it  is  in  children.  Among  Dr  ifoghasi  bvain^ 
canfs  there  were  seventeen  women  above  the  age  of  sixteen  to  fire  me^*  Ifl 
the  writer's  Hrnt  series  there  were  twenty-one  women  above  tillcen  In 
men,  and  in  the  second  series  twenty-seven  women  to  four 

^^e.— Chorea  it  characteristically  a  disease  of  cbildhooil, 

•  >?^,  •  De  la  Cbon'o  et  <Ies  Affections  Nerveutes,*  WrU^  ISt^ 
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never  seen  in  infancy,  and  rare  after  twenty,  except  in  the  case  of  puerperal 
or  pregnant  wcnnen.  Sydenham's  lower  limit  of  *'  the  tenth  year  "  is,  how- 
ever too  high.  From  the  sixth  to  the  fifteenth  year  for  boys,  and  to  the 
seventeenth  for  girls,  is  the  choreic  period. 

Of  216  patients  with  chorea  in  Guy's  Hospital,  the  writer  foimd  187  be- 
tween six  and  seventeen  years  old.  Of  first  attacks,  among  322  patients 
recorded  there,  only  two  were  two  years  old,  and  none  under  that  age.  The 
disorder  first  appeared  in  five  cases  between  two  and  five  ydars  of  age,  in 
102  between  five  and  ten,  in  134  between  ten  and  fifteen,  and  in  55  between 
fifteen  and  twenty.  Only  two  male  patients  were  over  twenty  when  first 
affected  with  chorea — one  not  yet  twenty-one,  the  other  thirty-eight ;  while 
there  were  six  young  women  between  twenty  and  twenty-six. 

Of  Dr  Hughes's  hundred  patients  in  Guy's  Hospittd,  only  one  was  under 

eight  years  old  (a  boy  of  hve),  thirty-two  were  between  eight  and  ten, 

forty-five  between  ten  and  fifteen,  twenty  between  fifteen  and  twenty,  one 

(a  young  man)  was  twenty-five,  and  two  young  women  were  twenty-two 

-     and  twenty-eight.     In  his  second  series  of  198  cases,  nine  were  between 

four  and  eight  years  old,  148  were  between  eight  and  sixteen,  and  above 

I     sixteen  there  were  only  four  men,  aged  18,  20,  21,  and  43. 

[^  In  Paris,  S^e  found  that  out  of  531  cases  of  chorea,  453  occurred  be- 

i     tween  six  and  fifteen ;  in  Philadelphia,  Hammond  found  the  proportion  67 

out  of  82 ;  and  in  Germany,  Rufz  gives  the  corresponding  numbers  as  180 

out  of  189. 

Late  chorea. — Chorea  is  extremely  rare  over  twenty-five,  except  in  the 
case  of  pregnant  women ;  but  the  writer  once  had  an  imexceptionable  case 
in  a  man  of  thirty-eight,  and  several  authentic  instances  have  been  recorded 
of  the  occurrence  of  chorea  at  an  advanced  age.  Among  the  439  cases  of 
the  Collective  Investigation  Committee  there  were  only  ten  above  twenty- 
five  years  old.  Five  of  these  were  old  women  between  sixty-three  and 
eighty-six.  Dr  Graves  mentions  the  case  of  an  apothecary  in  Dublin  who 
was  attacked  when  seventy  years  old ;  Romberg  saw  chorea  in  an  old 
woman  of  seventy-six,  which  had,  however,  begim  when  she  was  six  years 
old ;  and  Trousseau  relates  in  detail  an  instance  which  came  under  the 
observation  of  Dr  Henri  Roger,  in  a  lady,  aged  eighty-three,  who  recovered 
from  the  disease  in  five  weeks.  Charcot  has  described  senile  chorea  as  a 
distinct  variety  of  the  disease,  but  we  may  perhaps  be  allowed  a  doubt 
whether  all  the  cases  would  stand  criticism. 

Congenital  cases. — A  few  examples  have  been  published  of  chorea  in 
new-bom  infants.      Thus  Richter  is  quoted  by  von  Ziemsscn  as  having 
recorded  two  cases  in  each  of  which  a  female  child  was  affected  at  birth,  the  ) 
mother  having  received  a  fright  while  advanced  in  pregnancy ;  the  infant ' 
suffered  while  awake  from  clonic  spasms,  which  were  absent  during  sleep, 
and  afterwards  ceased  almost  entirely.     A  somewhat  similar  instance  was 
related  by  Dr  Long  Fox  as  having  occurred  congenitally  in  an  infant  bom 
six  weeks  before  the  proper  time.     Other  cases  are  probably  really  cases  ' 
of  cerebral  birth-palsy  with  athetosis  (p.  897). 

Still  the  fact  remains,  that  in  the  great  majority  of  cases  chorea  is  a 
lisease  of  childhood  between  the  ages  of  six  and  fifteen  years,  or  between 
5he  period  of  the  second  dentition  and  that  of  puberty.  The  preponderance 
jf  female  cases  is  perhaps  due  to  the  sensitiveness  and  mobility  of  the 
nervous  system  in  women.  And  of  boys  as  well  as  girls  those  seem  most 
iable  to  suffer  who  are  delicate  and  excitable. 
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As  to  the  question  whether  chorea  is  most  apt  to  occur  in  families  wb. 
ject  to  other  neuroses,  there  is  difference  of  opinion.  Trousseau  and  Anstie 
thought  so,  while  S^e  gave  a  contrary  opinion.  We  must  first  agree  what 
maladies  we  will  include  under  the  title.  Epilepsy,  hysteria,  and  inttaitj 
would  be  admitted  by  all ;  but  some  would  take  in  infantile  paralysis,  othen 
tuberculous  meningitis,  or  hemiplegia,  or  idiocy,  or  tetanu«»  neonatorom-- 
diseases  which  pathologically  are  widely  different.  In  the  writers  opinion 
even  when  these  organic  diseases  are  left  out  of  count,  there  is  no  rMim 
to  suppose  that  inheritance  has  any  share  in  the  aetiology  of  chorea,  eicepl 
inheritance  of  rheumatisuL 

Recurrence. — ^An  important  point  in  the  aetiology  of  chorea  is  iti 
liability  to  recur  again  and  again  in  patients  who  have  once  suffered  hm 
it.  A  large  proportion  of  the  patients  admitted  into  any  hospital  have  kid 
the  disease  once  or  oftener  before.  Of  262  choreic  patients  admitted  to 
Guy's  Hospital  from  1879  to  1889  inclusive,  102  had  suffered  pre?iouily. 
The  writer  has  recorded  the  case  of  a  young  man  who  suffered  from  chorei 
every  autumn  from  the  age  of  fourteen  to  that  of  twenty-two,  and  of  i 
girl  who  was  attacked  each  May,  from  her  eighth  year  to  her  fourteentii 
The  duration  of  a  relapse  is  generally  less  than  that  <A  the  first  illse% 
but  there  are  exceptions  to  this  rule. 
I  Eace  and  climate. — ^Weir  Mitchell,  Sinkler,  and  Osier  agree  on  the  ex- 
treme rarity  of  chorea  among  negroes  in  America,  and  aUo  amoog  the 
aboriginal  Indians.  It  is  emphatically  a  hospital  disease,  and  is  somewhit 
rare  in  private  practice. 

There  is  no  reason  to  suppose  that  seasons  have  any  influence  on  the 
prevalence  of  chorea.  The  observations  made  to  this  effect  in  Philadelphia 
were  not  found  to  apply  in  Boston,  and  any  difference  observed  in  this 
country  has  been  neither  constant  nor  large  enough  to  exceed  the  limitB 
of  accidental  coincidence. 

Mental  sJwcks. — The  immediate  exciting  cause  of  chorea  is  often  a 
fright.  Thus  Romberg  relates  the  case  of  a  girl,  aged  ten,  who  was  ooe 
morning  alarmed  by  a  dog  jumping  at  her  and  barking,  and  who  was  leiied 
with  chorea  the  same  evening.  Ziemssen  speaks  of  a  boy,  aged  ten,  vho 
was  terrified  by  a  shot  falling  unexpectedly  close  to  him  on  a  field,  and 
in  whom  marked  chorea  followed  within  a  few  hours.  Trousseaa  gate 
the  case  of  a  girl,  aged  sixteen,  who  had  been  caught  hold  of  by  a  man 
as  she  was  going  downstairs  one  evening  without  a  light,  and  who  wai  to 
frightened  that  she  from  that  moment  became  affected  with  St  Vitus'a 
dance.  Bright  described  the  case  of  a  boy  who  had  already  recovered  from 
an  attack  of  chorea,  and  who  was  sleeping  with  his  father  when  the  latter 
wus  seized  with  a  fit  of  apoplexy ;  the  boy  was  so  alarmed  that  his  chore* 
returned.  A  child,  admitted  into  Guy's  Hospital,  had  been  frightened  by 
seeing  her  brother  in  flames,  ran  out  of  the  house  screaming,  and  took 
refuge  in  a  neighbour's  house.  She  was  brought  home  and  put  to  bed. 
when  her  mother  at  the  time  noticed  a  twitching  movement  of  her  face 
and  limbs ;  next  morning  she  was  unable  to  stand,  and  chorea  developed. 

There  is  no  doubt  that  much  exaggeration  has  prevailed  in  regard  to  the 
association  of  chorea  with  mental  emotions,  and  that  parents  arrire  too 
hastily  at  conclusions  with  respect  to  the  *'  causes "  of  this  as  of  moit 
other  maladies.  But  numerous  cases  like  those  just  quoted  occur  at  ererr 
hospital,  and  cannot  be  reasonably  ascribed  to  coincidence.  All  we  can 
say  is  that  in  many  cases  of  chorea  there  is  no  evidence  of  a  fright  or  a 
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nervous  shock  having  preceded  the  attack.  Dr  Hughes  ('  Guy's  Hosp. 
Rep./  1856)  related  a  fatal  case  in  which  the  symptoms  were  slight  when 
the  patient  was  admitted,  but  became  suddenly  aggravated  in  consequence 
of  a  fright. 

It  has  been  thought  that  chorea  may  be  the  result  of  imitation.  So 
Dr  Addison  taught  at  Guy's  Hospital,  and  would  not  allow  other  children 
to  be  placed  in  the  same  ward  with  cases  of  chorea.  But  it  does  not  appear 
that  any  of  the  sisters  or  nurses  remember  an  instance  in  which  chorea  has 
actually  been  so  acquired. 

Bricheteau  relates  how,  one  afternoon,  a  young  girl  was  admitted  to  the 
Necker  Hospital,  suffering  severely  from  the  disease ;  in  the  evening  a 
patient  already  in  the  ward,  who  had  previously  had  chorea  and  was  suffer- 
ing from  hysteria,  b^an  to  exhibit  choreic  movements,  and  in  twelve  hours 
had  to  be  tied  down ;  next  day  two  other  cases  occurred,  and  within  the  four 
following  days  five  more,  making  eight  in  all :  the  disease  might  probably 
have  spread  further  had  not  the  patients  been  then  isolated.  But  might 
not  this  have  been  hysteria  simulating  chorea? 

Heredity. — Two  children  in  the  same  family  often  have  chorea,  but  we 
rarely  find  that  the  parents  of  a  choreic  child  have  themselves  suffered  from 
the  malady  when  yoimg.  This  is  the  same  kind  of  ''  transverse  "  hereditary 
relation  which  we  observed  to  obtain  in  certain  other  maladies, — ^Fried- 
reich's ataxia  (p.  705),  Thomsen's  disease,  and  some  forms  of  muscu- 
lar atrophy.     Chorea  is  certainly  less  often  inherited  than  rheumatism. 

Pregnane!/. — A  condition  which  predisposes  to  chorea  in  young  women 
is  pregnancy.  Dr  Barnes  collected  a  series  of  fifty-eight  cases  of  this 
kind  (*  Obstet.  Trans.,'  vol.  x).  The  period  of  gestation  at  which  the  spas- 
modic movements  are  most  apt  to  begin  is  from  the  first  to  the  third 
month,  but  sometimes  it  is  much  later;  and  two  instances  have  been 
recorded  in  which  they  followed  parturition.  First  pregnancies  are  much 
more  often  accompanied  by  chorea  than  subsequent  ones.  This  of  itself 
suggests  that  one  element  in  the  production  of  the  disease  may  be  the 
emotional  excitement  which  arises  in  a  woman  who  finds  herself  for  the 
first  time  pregnant,  and  the  suspicion  is  confirmed  by  Wilks's  observation 
that  many  of  those  who  are  attacked  are  unmarried  girls,  to  whom  their 
condition  is  one  of  shame  and  distress.  Thus  a  connecting  link  is  estab- 
lished between  the  chorea  of  pregnancy  and  that  following  mental  shock; 
and  a  still  stronger  one  is  the  fact  that  in  a  considerable  number  of  cases 
>the  patient  has  already  had  the  disease  on  one  or  more  occasions  at  an 
eariier  period  of  life.  Among  the  fifty-eight  cases  already  referred  to  there 
were  fourteen  in  which  previous  attacks  had  occurred.* 

Rheumatism. — So  far  the  causal  relations  of  chorea  differ  but  little  from 
those  of  the  neuroses  in  general.  We  now  pass  to  a  predisposing  cause 
/which  applies  to  this,  but  to  no  other  nervous  disease, — rheumatic  fever. 

As  far  back  as  1811  rheumatism  was  stated  to  be  one  of  the  causes  of 
ehorea,  in  the  Syllabus  of  Lectures  on  Medicine  delivered  at  Guy's  Hos- 
pital, by  Drs  Babington  and  James  Currie,  ''  It  often  follows  rheumatism, 
and  these  two  diseases  often  come  on  alternately."  Dr  Bright  (whose 
'Bstimony  carries  back  the  tradition  nine  years  earlier)  was  himself  con- 
inced  of  the  relation. 


*  See  also  Dr  Lever's  paper  ('  Qa j's  Hosp.  Rep.,'  Second  Series,  vols,  v,  p.  3,  and  vi. 
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Beside  Bright  and  his  pupils,  the  younger  Babington  and  Hughes.  Dr 
Copland  and  Sir  George  Burrows  were  early  advocates  of  the  behef  that 
there  is  a  real  connection  between  chorea  and  acute  rheumatism,  and  thai 
the  latter  predisposes  to  the  former.  See  introduced  the  same  fact  into 
France,  and  it  is  generally  acknowledged  in  Germany  and  America.  Tlw 
connection  is  all  the  more  probable  because  it  is  quite  unexplained,  aod 
supports  no  theory  of  either  disease.* 

The  close  association  between  chorea  and  rheumatism  is  shown  bj  the 
fact  that  these  two  disorders  are  the  chief  and  almost  the  only  causes  of 
non-septic  valvular  endocarditis.  Out  of  over  eighteen  fatal  cases  of  chorei 
which  occurred  in  Guy's  Hospital  between  1848  and  1876,  in  only  one 
was  endocarditis  absent ;  and  that  its  frequency  was  not  dependent  (« 
the  severity  of  the  chorea  is  evident  from  the  fact  that  in  five  of  these 
cases  the  patient's  death  was  due  to  some  complication.  The  same  cod- 
elusion  is  confirmed  by  the  frequency  with  which  chorea  and  rheumatiim 
occur  in  the  same  patient ;  a  child  who  has  had  rheumatism  falls  ill  vitk 
St  Vitus's  dance  a  few  months  afterwards,  or  we  find  in  a  case  of  chores 
evidence  of  a  slight  febrile  attack  with  transient  pains  in  the  joints  which 
has  been  almost  forgotten ;  or  slight  choreic  movements  appear  in  th« 
course  of  a  rheumatic  attack,  or  rheumatic  synovitis  recurs  in  the  course 
of  chorea. 

Statistics  are  as  follows: — Among  the  patients  of  Guy's  Hospital,  (a) 
in  the  late  Dr  Hughes's  first  series  ( *  Guy's  Hosp.  Reports,'  1846),  spedsl 
inquiries  were  made  in  fifty-eight  cases,  and  there  was  a  cardiac  murmur  in 
nine,  and  a  history  of  rheumatism  without  bruit  in  eight  more ;  (6)  in  his 
second  series,  compiled  by  Mr  Burton  Brown  (ibid,,  1855t),  special  inquiries 
were  made  in  104  cases,  and  in  eighty-nine  of  these  there  was  either  a  hniit 
or  a  rheumatic  history ;  (c)  in  the  series  of  150  compiled  by  Manser,  and 
published  in  1874  (ibid.,  Third  Series,  vol.  xix),  forty-two  had  suffered  from 
rheumatism,  and  in  three  of  these  rheumatic  fever  supervened  while  ther 
were  under  treatment  for  chorea ;  there  was  a  bruit  in  fifty-nine,  none  in 
eighty ;  (d)  in  the  fourth  series,  of  163  cases  compiled  by  Halstead,  fifty- 
three  had  had  rheumatic  fever  or  distinct  pains  in  the  limbs,  believed  to  be 
rheumatic,  and  in  thirty-five  of  them  the  rheumatism  preceded  the  chores 
by  less  than  six  months ;  there  was  a  bruit  in  sixty-one,  none  in  one  hundred 
and  eleven. 

Of  Prof.  See's  128  cases,  sixty-one  had  probably  had  rheumatism. 

Of  Dr  Sturges'  100  cases,  only  twenty  ;  but  in  104  consecutive  cases  of 
chorea  (also  at  the  Westminster  Hospital)  Dr  Donkin  found  twenty4eTen 
cases  of  previous  rheumatism. 

Of  Dr  Goodhart's  130  cases  (collected  from  several  sources)  eighty-nine 
were  on  positive  evidence  believed  to  have  had  rheumatism. 

Of  Dr  Angel  Money's  214  cases  (also  collected)  thirty-three  had  hsd 
rheumatic  fever,  twenty-three  "  rheumatism,"  and  nine  were  doubtful. 

In  172  cases  of  chorea  at  the  London  Hospital,  Dr  Stephen  Mackenzie 
found  a  history  of  true  rheumatism  in  forty-seven  ('  Trans.  Int.  Congr^ 
1881,  vol.  iv,  p.  97). 


*  The  only  plnaBible  argaments  against  it  were  well  put  bj  Dr  Sturges  ('Chores sad 
Whooping-cough,'  p.  16). 

t  The  first  volume  of  the  Third  Series  was  pablitbed  in  1865,  nofc  1866,  u  ttstsiby 
von  Ziemssen,  Bd.  xuB,  S.  4^. 
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The  Collective  Investigation  gave  116  instances  of  precedent  rheu- 
matism (excluding  mere  ''  rheumatic  "  pains)  in  439  cases  of  chorea.^ 

Embolic  theory. — Various  attempts  have  been  made  to  explain  the  con- 
nection between  chorea,  rheumatism,  and  cardiac  disease.  One  theory  has 
had  the  support  of  some  eminent  physicians  but  has  little  other  claim  to 
acceptance.  Starting  from  the  frequent  aJssociation  of  endocarditis  with 
chorea,  the  late  Dr  Kirkes  suggested  that  the  cause  of  the  spasmodic 
movements  might  be  the  conveyance  of  particles  from  the  diseased  valves 
into  the  arteries,  and  the  consequent  disturbance  of  the  nervous  centres. 
Dr  Hughlings  Jackson  and  Dr  Broadbent  have  expressed  a  similar  view  in 
a  more  definite  form,  maintaining  that  the  cause  of  chorea  is  embolism  of 
minute  arteries  in  one  or  both  of  the  corpora  striata. 

A  few  observations  have  since  been  made  which  have  been  thought  to 
i  corroborate  this  theory ;  one  by  Dr  Tuckwell  ('  Med.-Chir.  Rev.,'  1867)  and 
•  another  by  Dr  E.  L.  Fox  {'  Med.  Times  and  Gaz.,'  1870).  Dr  Angel  Money 
t  afterwards  tried  to  produce  chorea  in  monkeys  and  cats  by  injection  of 
i  starch-granules  or  insoluble  salts  into  the  cerebral  arteries,  and  the  results 
^  will  be  found  in  the  *  Medico-Chirurgical  Transactions '  for  1885 ;  see  also 
I      '  British  Medical  Journal,'  July  17th,  1886. 

But  can  we  always  be  sure  whether  clots  in  minute  cerebral  arteries 
are  of  ante-mortem  formation,  and,  if  so,  whether  they  entered  the  vessels 
from  below,  instead  of  being  formed  in  situ?  The  minute,  firmly  adherent 
Tegetations  which  are  found  on  the  valves  in  chorea,  do  not  seem  likely  to 
be  carried  away  by  the  blood-stream,  and  we  do  not  observe  chorea  in 
adults  with  rheumatic  endocarditis,  or  in  patients  of  any  age  with  septic 
endocarditis,  although  embolism  is  far  more  frequent.  Moreover,  no  emboli 
are  found  in  the  spleen  and  kidneys  after  death  from  chorea. 

Lastly,  we  have  to  account  for  the  relation  of  chorea  to  mental  shocks. 
Such  cases  are  certainly  not  distinct  from  those  in  which  it  is  associated 
with  endocarditis.  On  the  contrary,  as  already  stated,  vegetations  are 
found  on  the  cardiac  valves  in  all  fatal  cases,  almost  without  exception; 
for  instance,  a  child  died  under  Wilks's  care  who  was  attacked  by  chorea 
after  being  terrified  by  the  gunpowder  explosion  at  Erith,  and  post  mortem 
the  mitral  valve  was  found  inflamed. 

No  doubt  any  theory  of  chorea  presents  difficulties.  In  the  writBr'a 
belief  the  connection  with  rheumatism  (i,  e,  of  course  with  rheumatism  as 
defined  in  the  chapter  on  that  disease)  and  the  connection  with  a  definite 
period  of  life  are  the  two  most  important  pathological  features  of  chorea. 
He  believes  that  endocarditis  is  not  the  result  of  chorea,  but  of  the  rheu- 
matism which  usually  precedes  it,  and  that  all  three  conditions,  fever  with 
synovitis,  cardiac  inflammation,  and  chorea,  will  prove  to  be  the  results 
of  one  and  the  same,  probably  toxic,  condition — ^though  certainly  no 
microbe  has  at  present  (1900)  been  discovered,  which  has  even  a  presump- 
tive claim  to  provide  the  condition. 

Prognosis. — The  usual  benign  and  occasionally  dangerous  course  of 
chorea  has  been  indicated  above.  The  unfavourable  symptoms  which 
mark  chorea  gravis  are  inability  of  the  child  to  feed  itself,  inability  to 
speak,  and  inability  to  sleep,  the  first  being  the  least  grave  and  most  fre- 
quent, while  the  last  symptom,  unless  checked  by  treatment,  is  fatal.  The 
more  chronic  cases  are  almost  always  mild  and  recover  in  time. 

*  See  also  statistical  papers  by  Dr  Herringham  and  Dr  Archibald  Qarrod  in  the 
'Medioo-Cbir.  Trans./  vol.  Ixxii,  pp.  117,  145. 
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Treatment. — This  is  a  very  difficult  question ;  for  chorea  offers  peculiar 
obstacles  to  the  satisfactory  investigation  of  the  action  of  remedies.  Some 
of  the  severer  cases  tend  to  a  more  than  usually  rapid  recoTerr;  vA 
in  other  instances  (as  Wilks  long  ago  proved)  the  child  being  a<imitt«d 
into  the  ward  of  a  hospital  and  kept  in  bed  is  sufficient  to  bring  tbe 
complaint  quickly  to  a  termination.  Under  either  alternative,  the  medi- 
cine  which  may  have  been  prescribed  is  apt  to  get  undue  credit.  Lastly,  ia 
most  cases  chorea  subsides  of  itself  after  eight  to  twelve  weeks,  if  Dot 
prolonged  by  unfavourable  surroundings. 

It  is  almost  impossible  to  obtain  statistical  proof  of  the  value  of  drugs 
in  the  treatment  of  chorea.*  But  there  is  strong  evidence,  of  anotlier 
kind,  in  favour  of  at  least  one  remedy.  Very  protracted  cases,  which  hid 
resisted  other  methods  of  treatment,  have  sometimes  yielded  quickly  to 
arsenic.     Some  striking  examples  of  this  were  recorded  by  Romberg. 

One  is  that  of  a  girl,  aged  eleven,  who  had  for  eight  years  suffered  from  intense  dtorci, 
affecting  especially  the  right  half  of  her  body.  All  drags  had  been  fonnd  nselesi  iiDtil  i^ 
began  to  take  Fowler's  solution ;  in  about  two  mouths  there  was  a  marked  improvcBot, 
and  at  the  end  of  two  months  more  she  had  entirely  recovered.  Another  patient,  i  ^ 
aged  ten,  had  had  the  disease  two  years;  arsenic  was  prescribed,  and  within  three  wed[itk« 
symptoms  presented  a  marked  abatement ;  and  ten  or  eleven  weeks  afterwards  she  wti  dii- 
charged  cured.  A  third  instance  is  that  of  a  girl,  eight  years  old,  who  for  six  montbiW 
been  the  victim  of  chorea  to  such  an  extent  that  she  could  not  walk,  nor  stand,  nonpok 
iirticulately.  The  remedies  which  had  been  tried  had  failed ;  Fowler's  solution,  in  dom  of 
four  drops  three  times  a  day,  established  a  cure  in  eight  weeks. 

Another  argument  in  favour  of  the  effect  of  arsenic  upon  chorea  ii 
derived  from  our  experience  among  out-patients.  There  the  children  ktre 
none  of  the  great  advantages  of  quiet,  with  careful  feeding  and  nunin^ 
which  cure  many  cases  of  chorea  when  admitted  to  a  hospital  ward.  No 
change  in  their  condition  is  made,  except  the  administration  of  &  drug; 
and  when  under  this  treatment  a  complaint  which,  in  some  cases,  has  Uited 
for  months  improves  in  a  week,  we  can  scarcely  help  attributing  the  cutb 
to  the  remedy. 
'  In  prescribing  arsenic  it  is  important  to  increase  the  dose  everr  other 
day  or,  in  severe  cases,  every  day,  and  to  push  it  imtil  there  is  some  eridena 
of  its  physiological  action.  So  given,  children  are  very  tolerant  of  the 
drug. 

For  many  years  sulphate  of  zinc  has  been  largely  used  at  Guy's  Hoepitil; 
one-grain  doses  of  it  used  to  be  given  at  first,  which  were  gradually  increyed 
until  the  patient  took  a  scruple.  It  seems  more  advisable  to  begin  with  a 
larger  dose — for  instance,  with  five  grains.  This  seldom  causes  nauBeior 
sickness  more  than  once  or  twice.  Another  drug  which  once  had  a  grwt 
reputation  is  the  carbonate  of  iron. 

Salicyl  compounds  have  been  sometimes  given,  and,  in  scnne  cases,  with 
seeming  success  ('  Brit.  Mfed.  Journ.,'  1887,  voL  i,  p.  436). 

•  The  plan  of  treatment  usually  adopted  is  to  give  one  drug  for  three  or  fonrweeki;  if 
that  fails,  to  change  it  for  another,  which  is  continued  for  about  an  equal  period  of  tine; 
and,  if  tliere  is  still  no  result,  to  begin  the  administration  of  a  third.  The  rwult  ne<w- 
sarily  is  that  even  if  all  these  medicines  are  really  inert  they  gain  very  different  drgwMof 
credit.  The  nselessness  of  the  one  which  is  first  given  is  sure  to  be  apparent;  but  thi 
second  runs  a  chance  of  apparent  success;  while  the  last  one  is  almost  certoin  to iqmw 
the  reputation  of  having  cured  a  case  in  which  iU  competitors  had  altogether  failed.  let 
that  very  drug,  if  placed  first  on  the  list  for  a  succeeding  caae,  woald  perhap*  nhowitidf 
as  impotent  as  the  others.  Probably  much  of  the  ancertainty  at  to  the  value  of  rcaediei 
in  chorea  is  expVicabU  m  t\\\%  va.^.— C'B..'!^. 
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Static  electricity,  used  in  the  old-fashioned  way,  was  formerly  much 
used  by  Addison,  Golding-Bird,  Gull,  Hughes,  Babington,  and  Lever  ('  Guy's 
Hosp.  Reports,'  Series  I,  vols,  ii,  vi,  and  vii ;  Series  II,  voL  viii),  but  it 
has  long  been  given  up.  Galvanic  and  faradic  electricity  have  likewise  been 
tried,  praised,  and  abandoned. 

There  is  reason  to  believe  that  mild  chronic  cases  of  chorea  may  to  some  ( 
extent  be  checked  by  gymnastic  exercises,  by  military  drill,  or  by  the  use  . 
of  a  skipping-rope.     French  physicians  have  laid  stress  upon  this  method 
of  treatment,  and  it  has  had  undoubted  successes. 

On  the  other  hand,  one  sometimes  has  to  deal  with  cases  which  are  so 
severe  that  the  administration  of  arsenic  or  zinc,  requiring  time  for  their 
operation,  is  inapplicable,  because  the  patient  is  in  imminent  danger  of 
dying  within  two  or  three  days.  There  is  the  greatest  difficulty  in  deter- 
mining the  value  of  remedies  in  cases  of  this  kind.  Probably  death  is 
sometimes  inevitable.  But  even  then  the  inhalation  of  chloroform  gives 
great  relief  to  the  patient's  sufferings;  and  if  there  be  a  chance  of  re- 
covery it  may  do  something  towards  economising  his  strength.  It  also 
saves  him  from  the  sores  which  form  over  the  bony  prominences  if  the 
movements  are  uncontrolled.  In  cases  somewhat  less  severe  chloral  hydrate 
appears  to  be  the  best  medicine.  Several  writers  have  related  cases  in 
which  it  seemed  to  be  effectual ;  not  the  least  striking  is  one  of  Gairdner's,  ' 
of  a  girl  who  took  a  drachm  of  chloral  by  mistake,  and  was  poisoned,  but 
who  on  her  recovery  was  found  to  be  cured. 

In  severe  cases  it  is  most  important  for  the  patient  to  be  plied  with 
fluid  nourishment,  including  brandy ;  and  nutrient  enemata  or  suppositories 
should  be  frequently  administered. 

HabiPchorea. — This  term  was  applied  by  Dr  Weir  Mitchell  to  those  in- 
voluntary tricks  which  are  truly  spasmodic  neuroses.  They  begin  in  child- 
hood, but  often  persist  in  adult  life.  Blinking  with  the  eyelids,  tapping 
with  the  foot,  suddenly  twisting  the  head  or  jerking  the  hand,  hiccough, 
choking  or  snorting  at  intervals,  sniffing  in  a  lecture  and  stammering  in  a 
speeph — ^all  these  are  examples  of  what  the  French  call  tic  convuhif.  They 
were  treated  of  above  (p.  853). 

Hereditary  chorea  in  adults — Huntingdon's  chorea. — ^Under  these  ' 
namee  a  choreiform  malady  has  been  described,  which  is  hereditary  in 
certain  families,  and  passing  over  the  earlier  years  of  life,  first  makes  its 
appearance  at  about  the  age  of  thirty.  The  clonic  spasms  begin  in  the 
face,  gradually  spread  to  the  arms  and  the  legs,  and  continue  so  for  several 
years.  The  gait  acquires  a  peculiar  hasty  and  hesitating  character,  and 
the  speech  becomes  intoned.  Not  only  is  the  malady  long  continued,  but 
it  has  usually  ended  in  mental  decay,  and  at  last  in  death.  This  variety 
of  spasmodic  neurosis  is  obviously  different  from  true  chorea  in  its  course 
as  well  as  in  its  pathological  relations.  Dr  Huntingdon's  cases  were 
observed  in  Long  Island,  New  York.  Others  have  been  described  in  this 
country,  and  Huber  has  recorded  a  remarkable  case  which  occurred  in 
Eichhorst's  practice  at  Zurich. 

Friedreich's  spasms* — ^Under  this  name  a  spasmodic  disease  in  an  adult 

•  Syiumymt, — Piirainyoclonns  mnltiulex  — Myoclonus  multiplex — probably  identical  with 
the  ConvaUive  tremors  described  by  Pritehard  in  1822. 
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patient  was  described  by  Friedreich  in  '  Vkchow's  ArohiT '  (voL  Intfi),  | 

and  similar  caaes  were  recorded  hj  nammond,  Heyuolds,  aod  oihet  phftt- 1 
cians  under  the  title  of  Spinal  epilepsy.  It  i&  culled  MjfOfkfnnii  by  Untv^] 
richt,  who  published  tive  ca&e&  of  hie  own  on  the  subject  in  1J?^1.  Dr  ■ 
Ferrier  brought  two  brothers  before  the  Neurological  S>ocietT.  in  X^u 
who  were  the  subjeetii  of  myocionui^  and  also  of  epilepsy,  a  combituiliiA  1 
which  18  denoted  by  the  term  Myoclonus  epilepticus.  Gowers  considerm  ( 
the  nialudj  is  pterhaps  intenuediiite  between  t-horea  and  facial  ftp 
torticollis,  and  more  nearly  allied  to  senile  chorea  than  to  any  other  i 
A  good  account  of  this  form  of  muscular  spasm  is  given  by  Or  UifiieD 
in  the  seventh  volume  of  AUbutt's  *  System/  p.  S8S, 

Dtihint^  disf/fj<e.* — This  name  has  been  given  to  an  obscure 
conaisting  of  choreiform  spasme  which  has  been  observed  in  Kortbero 
and  is  supposed  to  depend  upon  malarial  influence.  The  suddcnncM  of  tk  ' 
spasmodic  shocks^  the  fact  that  many  of  the  patients  are  of  advanced  agr,  uid 
that  some  cases  are  fatal,  widely  separate  this  so-called  electrical  chtim 
from  true  chorea.  There  are,  moreover,  tonic  paroxyems  and  epili?ptjfom 
tits,  and  there  is  mtiscular  atrophy  in  the  later  stages  of  the  diiM?a*e  h 
was  first  described  by  the  late  Dr  Dubini,  of  Milan*  in  184$. 

Congenital  diore^i  (Birth-jxihif), — A  remarkable  condition,  «hiciij 
formerly  described  under  the  above  name,  is  as  distinct  from  true 
as  Mitchell's  "  habit -chorea,"  Huntingdon's  "  adult  chorea,"  or  Ihihifflt 
*'  electrical  chorea/'  It  was  described  among  spastic  paralyses  in  iht  iMt 
edition  of  this  book,  but  might  better  find  a  place  lunon^  the  ritect*  <d 
cerebral  liBemorrhage. 

For  these  cases  of  hemiplegia  (or  sometimes  mono^  or  paraplepa)  fftt* 
bined  with  choreiform  spasms  and  spastic  symptoms,  which  occur  in  »»• 
born  children*  are  now  ascertained  to  be  the  result  of  meningeal 
rliage,  occurring  in  prolonged  and  particularly  in  instnimonta! 
Certain  parts  of  the  cerebral  cortex  are  thus  compressed  and  per 
injured,  with  the  result,  as  the  child  grows  up,  of  symptoms  hath  XTtits^ 
and  destructive.  The  former  are  the  "  choreiform  spasms/'  the  athfM«i 
often  present,  and  the  spastic  paralysis  of  one  or  more  limbs.  Thf  UW* 
;irt  the  mental  imbecility,  the  paralysis,  and  the  muscular  wasting. 

In  April,  1890,  wns  admitted  into  Plnlip  Wurd  a  boy»  about  eijrht  yt-jifn  oKL  vtho^t 
IB  Hbbrevtated  from  tbe  writer'i  notes.     He  "uiakeji  fi«cea  **  murh  ftji  ft  ch  ^ 

doe»;  bot  on  pulliag^  down  tlie  bedclothes  it  it  pliiiti  thiit  the  cn^c  i^  not  <  ^ 

chorea,  for  the  movements  of  the  limbs  are  ilowcr,  «nd  ibe  »p»siua  uru  Uma:  m  niji  i* 
clonic.  The  »rm8  arp  extended  and  the  hands  po  through  sTow  txvtsttngr  movt^mtflti,  >^ 
choreiform,  bat  exactly  wbut  is  deflcribed  as  **athototifl'*  (cf.  p.  TiiS).  The  1^  <^ 
thrust  oDt  and  very  stiff,  so  that  the  trunk  can  be  lifted  on  rmiiiiiip  them  %  iht  aj^ari» 
and  extensors  are  in  tonic  spasm.  The  feet  do  not  show  the  cbam  :••--*■  -  xltitaAi « 
tetany.     The   spasms   nre  much    inereused    whea    the    visit    to    th<  up  W! 

strange  faces  round    the   bed,  but   they  do   not  disappear  when  tfu.  quit*  i^ 

diitvrbed,  and  evi-n  in  aleep  he  lies  always  on  one  »ide,  with  hit  lefrs  »n^  ■"■* 
thrust  oat  in  front  of  him  to  their  full  length.  Uandlini;  the  tuasclcs  locniitn  ^ 
rhythmic  as  well  as  the  spsatic  contractions,  and  if  they  are  cofttitin*-d  iht  chM  •■■*" 
timea  cries,  hut  it  does  not  appear  tliat  ho  suffers  much  paiu  rvm^  ihf«.  H*  cai  ?•* 
ont  hia  tougrue ;  there  is  no  squinthiiur  or  uystHfrmuf;  th<*  fu?]'  '  ih§  WMn  ^ 

rectum  are  normal.    He  is  well- jjrrown,  rather  slender  in  build,  !  ntoMMi'^ 

there  is  no  deformity  of  the  head«  no  curvature  of  the  spine,  an^  ii>  «  mj  <faot,  AiwfW 
knee-jerk  can  be  detected  with  some  difficulty:  there  ii  no  clonoa.     H#  can  talk  1*^ 

•  Synonyms. — Electrical  chorea^ — Typhus  convulstvo-cerebrBlis — MycUi^s  ^^'^^fj 
Th«i  same  term,  electrical  chorea,  bus  been  applied  by  Bergeron  to  spasms  of  tlir  ^ 
probably  hyatericAl. 
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almost  unintelligibly;  and  though  he  understands  what  is  said,  he  is  obviously  behind  his 
years  in  intelligence.  He  is  docile  and  good-tempered,  but  timid.  On  further  inquiry 
we  learn  that  this  condition  is  congenital,  that  he  **  could  not  move  at  all "  as  a  baby^ 
and  could  not  talk  till  he  was  much  older  than  usual,  and  that  at  one  period  he  was 
I' subject  to  fits."  Lastly,  Dr  Todd,  of  Brigg,  Lincoln,  who  brought  him  into  the  world,, 
informs  us  that  the  labour  was  unusually  protracted,  and  that  there  was  a  well-marked 
caput  succedaneum  when  he  at  last  was  born. 

The  clinical  features  of  this  case  agree  with  those  of  a  reflex  spasmodic  neurosis, 
which  has  been  described  as  "congenital  choreiform  spasms ;"  but  the  presence  of  a  definite 
anatomical  lesion  is  rendered  almost  certain  by  the  abseuce  of  family  predisposition,  and 
by  the  history  of  the  patient's  birth.  Probably  the  lesion  was  meningeal  hssmorrhage 
occurring  in  the  course  of  a  protracted  parturition. 

Dr  Sarah  MacNutt,  an  American  physician,  observed  such  cases  in  1885. 
Many  prove  fatal  in  infancy,  but  in  others  the  haemorrhage  is  followed  by 
circumscribed  atrophy  of  the  cortex,  either  from  pressure  of  the  clot,  or 
perhaps  more  likely  from  disturbance  of  the  nutrition  of  the  convolutions. 
To  this,  secondary  descending  lateral  sclerosis  probably  succeeds.  There 
seems  to  be  abolition  of  inhibitory  motor  centres  in  the  cortex,  which  allows 
co-ordinated  reflex  movements  to  take  place  like  those  of  a  decapitated  frog 
or  pigeon.     See  Osier's  *  Cerebral  Palsies  of  Children.' 

The  spasms  are  not  always  general  in  these  cases;  they  may  affect 
one  side,  or  both  legs,  or  one  limb  only.  In  some  cases  clonic  spasms  pre- 
dominate, bringing  them  nearer  to  "  hammer-spasms "  and  "  histrionic 
spasms ; "  in  others  the  resemblance  to  primary  spastic  paraplegia  is  very 
close ;  in  others  again,  that  to  chorea.  The  long  duration  of  the  malady, 
the  more  or  less  deficiency  of  speech  and  intellect  (not  more,  however, 
than  in  certain  cases  of  chorea  while  they  last),  and  the  history  of  the 
origin  at  birth  are  the  diagnostic  characters  to  dwell  on.  These  cases  must 
be  carefully  distinguished  from  those  of  congenital  idiocy  with  paralysed 
and  deformed  limbs,  due  to  intra-uterine  disease  or  defective  development 
of  the  cortical  centres. 

The  prognosis  is  unfavourable,  but  some  of  the  patients  gradually 
acquire  increased  power  of  grasping  objects,  of  talking,  and  even  of  loco- 
motion. 

No  treatment  is  promising.  Physostigma,  bromides,  and  chloral 
hydrate  have  been  tried  without  much  benefit.  Gowers,  who  has  observed 
more  than  thirty  cases  of  this  curious  malady,  says  that  electricity,  in  what- 
ever form  applied,  is  useless. 


MEGEIM 

MinRAINE  OR  SICK  HEADACHE 


"  Whou  your  head  did  but  aclie, 
I  kuit  my  h&adkerchkf  nbcmt  your  brows." 

Nomendaiure  and  deJinUitm — The  visual  disturhame^  p^in,  aaust^  and 
symptoms — Pathology  and  causes — I>iagrwm — Prognans — TreatmniL 
Hmdaclhe  gtnet-alhj — Us  (didogical  varieties^  pectdiariim,  ttoJ  ft^uiimtnt. 

Sytwnyms. — Hemicrania    (lifUKpaita)^    whence   Ft\   Mii^iiiiu**.  wid  <^ 
vem»v<nilar  term,  '*  the  Megriiiift/'     Germ,  lleniirranie  ;  Mignm. 

Paroxysmal  sick  headache  ;  Bilious  headache  (in  part) ;  Blind  he 
Clavus    hystericufl.     Hemicrania    periodica    and    Hysteria    cephahcA 
rather  to  supra-orbital  neuralgia  than  to  Megrim, 

In  strictness  the  term  **  hemicrania  '*  is  inapplicable  when  bc^th 
ache  at  the  &ame  time  ;  but  such  cases  are  the  more  numerous,  wi^d  ' 
be  separated  from  the  others.     Again,  many  ca^cs  of  bilious  ' 
sent  no  other  indication  of  hepatic  disorder  than  nausea;  nij 
of  headache  are  far  more  closely  relate  to  dyspepsia  and  ronstipalioiL 

Drfinition. — A  functional  neurosis  occurring  in  paroxyamt  whiok  •« 
marked  by  disorder  of  vision,  severe  headache^  and  nauaea  or  yomitin^. 

Symptoms, — An  attack  of  migraine  in  its  mo&t  typical  form  hrgiui 
dimness  of  sight ;  after  this  pain  in  the  head  come«  on,  often  acctij 
by  vomiting ;  and  the  same  succession  of  o vents  recurs  again  and 
intervals. 

The  affection  of  sight-  usually  precedes  the  other  syiaplonH.  Ai 
y»atient  first  notices  that  he  cannot  see  distinctly  some  port  <>f  whit  it  <• 
looking  at.  The  portion  of  the  visual  field  thus  blotted  out  is  »t  ISnH  wf 
smalL  It  may  be  at  the  exact  centre  of  the  field,  but  inonc  often  it  U  ♦ 
little  to  one  side  of  it,  so  that  in  reading  from  a  printed  page  bf  to  •* 
glance  away  from  the  word  he  wishes  to  see.  The  dim  s|>ot  is  not  Uic^  l^ 
Kcems  like  a  faint  cloudy  of  the  same  colour  as  the  reM  of  thit  m^ioe  Qf>^ 
which  the  eyes  are  directed.  It  quickly  begins  tn  enljun^.  a&d  gmtoflf 
overspreads  more  or  less  of  one  lateral  half  of  the  field.  Thii  OTipi«>  ^ 
known  as  Hemiopsia  (cf.  mpra,  p.  732).     Dr  ifubert  Airy  ivilU  it  friWKp«« 
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-(reixos,  a  city  wall;  oi//i£,  a  vision),  from  the  peculiar  zigzagged  outline, 
-with  angles  like  those  of  a  fortification,*  which  often  marks  the  edge  of  the 
iDlind  half  of  the  field  {'  Phil.  Trans.,'  1870).  This  blind  half  seems  to  have 
.an  undulatory  motion  like  boiling  water;  and  the  edges  flicker  or  revolve. 
The  form  of  the  cloud  is  originally  oval,  but  as  it  grows  larger  a  gap  forms 
-towards  the  centre  of  the  field,  so  that  it  becomes  horseshoe-shaped.  Gra- 
4iuall7  one  part  of  the  curve  approaches  the  yellow  spot,  and  here  the  angles 
are  much  smaller  and  closer  together  than  where  the  cloudy  crescent  spreads 
away  into  the  outer  region  of  the  field.  Sometimes  the  cloud  is  uncoloured ; 
sometimes  it  presents  brilliant  gleams  of  red,  blue,  and  other  tints.  If  the 
-eyes  are  closed,  or  if  the  patient  goes  into  a  dark  room  with  his  eyes  open, 
the  whole  cloud  appears  to  be  faintly  luminous.  As  it  increases  in  size,  the 
central  part  gradually  clears  up  and  accurate  vision  is  regained ;  on  a  printed 
page,  for  instance,  a  few  letters  can  now  be  plainly  recognised  in  the  midst 
•of  the  glimmering  crescent.  Before  long  the  latter  likewise  disappears,  and 
the  patient  can  see  as  well  as  ever.  The  whole  process  occupies  from  ten  to 
twenty  minutes,  or  at  most  half  an  hour. 

While  the  oval  cloudy  patch  and  its  zigzagged  border  are  visible,  they 
-are  seen  in  their  minutest  details  by  both  eyes  alike.  To  this  rule  a  single 
•exception  was  recorded  by  Sir  John  Herschel,  who  once  satisfied  himself 
that  his  left  eye  was  alone  affected.  But,  as  Dr  Airy  remarks,  everyone 
is  at  first  inclined  to  suppose  that  one  eye  only  is  concerned,  namely,  that 
of  the  side  on  which  part  of  the  visual  field  is  blotted  out.  Tliis  fact  that 
the  impairment  of  vision  is  referred  to  both  retinee  proves  that  the  seat  of 
the  affection  is  above  the  optio  chiasma.  The  limitation  to  one  half  of  the 
field  is  just  what  we  should  expect  from  the  anatomy  of  the  cerebral  centres, 
the  separate  halves  of  which  commimicate  with  corresponding  halves  of  the 
two  eyes.  Sir  John  Herschel,  indeed,  stated  that  in  his  own  person  he  once 
■observed  "  the  shadowy  pattern  of  a  fortification  which  passed  completely 
•across  the  field  of  vision  from  left  to  right.''  If  so,  we  must  suppose  that 
on  that  occasion  the  disturbance  extended  over  to  the  opposite  side  of  the 
brain  at  an  early  period  of  the  attack.  We  shall  see  that  at  a  later  stage 
this  is  not  unusual. 

In  a  few  cases,  as  soon  as  natural  vision  is  restored,  the  attack  is  at  an 
end.  But  in  the  great  majority  a  more  or  less  severe  headache  comes  on 
^at  this  period. 

A  curious  circumstance  in  regard  to  the  visual  affection  is  that  some  of 
the  best  and  most  careful  descriptions  of  it  have  been  written,  not  by 
physicians,  but  by  astronomers  and  natural  philosophers.  Wollastop, 
Arago,  Sir  David  Brewster,  Sir  John  Herschel,  Sir  Charles  Wheatstone, 
Dufour  (of  Lausanne),  Du  Bois  Reymond,  Sir  George  Airy,  and  his  son,  Dr 
Hubert  Airy,  were  all  liable  to  this  visual  paroxysm,  and  all  carefully  noted 
its  phenomena ;  no  similar  malady  has,  within  the  present  century,  been  the 
:8ubject  of  two  papers  admitted  into  the  'Philosophical  Transactions,'  as 
well  as  of  communications  to  the  '  Philosophical  Magazine '  and  other  scien- 
tific journals  at  home  and  abroad.  It  may  be  a  question  whether  persons 
who  are  not  accustomed  to  employ  the  eyes  for  minute  observation  Would 
notice  the  dimness  of  sight,  or  mention  it  to  their  physician.     Indeed,  T?hen 

*  The  comparison  is  not  to  the  battlemented  wall  of  a  mediieval  fortress  or  chmnch 
tower  which  presents  quadrangular  outlines,  but  to  a  fortress  seen  in  plam,x(f\th  the  bastions 
«nd  their  re*eDtering  angles.  Dr  Airy  gives  actual  figures  in  his  paper,  which  Dr  Liveing 
has  reproduced  at  the  end  of  his  treatise. 
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it  begins  at  some  distance  from  the  centre  of  vision  it  i»  sure  to  be  otist- 
looked,  unless  the  patient's  attention  is  specially  directed  to  it,    Tliii  mty, 
perhaps,  be  the  reason  whj  Dn  Bois  Revmoud  did  not  mention  it  in  d#- 
scribing  megrim  from  his  own  experience.     Whether  the  remarkable  Tifiul 
phenomena  just  described  are  invai'iablj  present  is  disputed :   certainly  ia 
the  complete  form  described  above  from  the  personal  accounts  of  Aii7  and 
Liveing  they  are  not ;  and  in  some  cases  there  is  nothing  but  a  certain 
dimness  of  the  eicentric  part  of  the  field,  which  may  eaaily  pass  unnotittd 
by  patients  not  acctistomed  to  minute  and  accurate  observation.     Amciog 
physicians  who  have  themselves  suffered  from  the  disorder  they  describe. 
may  be  mentioned  Haller  of  Gottingen  and  Bern,  Dr  Fothergill  (the  fooiwkr 
of  the  Medical  Society),  Prof.  Lebert  of  Ziirich,  Sir  Samuel  Wilks,  Dr  Hubert 
Airy,  the  late  Dr  Anstie,  and  Dr  Edward  Liveing.* 

The  pain  of  sick  headache  varies  greatly  in  severity^  both  in  diffi 
cases*  and  in  the  same  case  in  different  attacks.  It  begins  at  some 
in  the  brow  or  temple  and  gradually  spreads  over  these  regions.  S( 
it  remains  confined  to  a  single  point,  in  the  temple  or  over  the  parietal 
on  one  side.  It  was  to  these  cases  that  the  special  name  of  r/am# 
formerly  applied-  A  strict  limitation,  however,  to  one  spot  ia  exoepti^ 
and  it  is  not  even  the  rule  that  the  headache  should  keep  to  one  half  of  tlit 
head.  Dr  Liveing  finds  that  in  the  majority  of  cases  it  afTects  the  irbok 
forehead  and  both  temples,  id  though  with  more  severity  on  one  ^it 
than  on  the  other.  It  often  extends  to  the  orbit,  and  is  referred 
special  intensity  to  the  back  of  the  eye ;  and  occasionally  it  passes 
the  ear  to  the  occipital  region.  Some  writers  describe  it  aa  of  a  stabbix^i 
cutting,  or  boring  character;  others  as  throbbing,  ue,  increasing  "fnxh 
each  beat  of  the  heart.  It  is  augmented  by  every  movement,  by  eipotui* 
t^  light,  and  by  noise.  The  patient  instinctively  lies  down,  and  keeps  tit 
room  as  dark  and  quiet  as  possible.  One  patient  of  Sir  S.  Wilks,  bowers; 
found  that  the  recumbent  posture  aggravated  the  pain,  and  would  sit 
night  rather  than  lie  down  until  the  attack  passed  off ;  and  Dr  Li^ 
cites  cases  in  which  the  pain  is  so  intolerable  that  the  sufferer  eaniiat  6^ 
still,  but  is  obliged  to  get  up  and  move  about. 

The  headache  scarcely  ever  remains  long  at  the  same  pitch  of  inteitftl?* 
Generally  it  goes  on  gradually  augmenting  in  severity  until  it  readwi  • 
culminating  point,  after  which  it  begins  to  decline.  Its  iiicreaae  it  oiatOf 
steady,  but  sometimes  by  fits  and  starts. 

When  the  pain  becomes  intense  the  patient  begins  to  feel  nausea;  ui 
presently  he  retches  and  vomits.  Anything  that  the  stomach  containi  i* 
rejected ;  if  it  is  empty,  the  retching  is  ineffectual,  or  some  mucus  at  fin* 
is  brought  up,  and  afterwards  bile.  After  free  vomiting  the  psin  oho 
pftsaes  off,  and  many  patienta  say  that  they  get  well  aa  soon  as  ihff  *^ 
sick. 

In  some  cases,  however  severe  the  headache  mi^y  be,  no  sicknei*  Ofioax^ 
The  pain  gradually  passes  off  of  its  own  accord,  but  often  lA«t«  for  ikr 
rest  of  the  day,  until  at  length  the  patient  is  woni  out  and  drO]ia  ^  ^ 
sleep;  when  he  wakes  on  the  following  morning  he  finda  only  a  tii^ 
soreness  of  the  forehead  or  temple  left.  Some  persons  lose  tbo  pti&  ^ 
they  can  sleep  for  a  short  time,  even  during  the  early  fmrt  of  ao  attsck 
Dr  Liveing  mentions  a  gardener  who,  if  he  could  at  the  niiMt  of  an  tttick 

*  A  patitat  subject  to  mii^ine  writes:  la  my  case  the  tigx*^  of  ukhipii  i» 
1iuniaooa**s  rivid  white«  like  tbe  arc  electric  tight  (Kor.,  1900), 
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leave  his  work  and  lie  down  under  the  shade  of  a  tree,  would  wake  at  the/ 
end  of  half  an  hour  as  well  as  ever.  Lastly,  cases  have  been  recorded  in] 
which  the  attack  ends  by  epistaxis,  by  a  copious  secretion  of  tears,  bj{ 
profuse  perspiration,  or  by  an  abundant  flow  of  pale  urine.  * 

Exceptional  symptoms, — In  certain  cases,  generally  severe  ones,  common 
sensation  is  impaired  in  one  hand,  especially  towards  the  ends  of  the 
fingers;  and  a  feeling  of  tingling,  thrilling,  or  formication  may  also  be 
experienced.  Sometimes  the  surface  of  one  arm  and  of  the  correspond- 
ing leg  seems  to  have  "  gone  asleep/'  or  niunbness  may  extend  to  the  mouth, 
the  lips,  tongue,  or  throat.  Anstie  noticed  in  his  own  person  that,  even 
in  the  intervals  between  the  attacks  of  pain,  the  power  of  distinguishing 
impressions  was  permanently  less  in  the  skin  round  the  inner  canthus  of 
the  right  eye  than  on  the  opposite  side;  during  and  soon  after  the  par- 
oxysms the  impairment  of  sensation  was  greater,  and  affected  a  larger  area. 

Occasionally  muscular  power  seems  to  be  impaired ;  at  least  ptosis  and 
strabismus  have  each  been  present  in  cases  which  have  been  regarded  by 
good  observers  as  megrim. 

In  some  cases  the  faculty  of  speech  is  disordered.  The  patient  haa  diffi- 
culty in  finding  the  expression  which  he  wishes  to  use,  or  in  constructing  a 
coherent  sentence.  He  may  substitute  one  name  for  another;  and  an  in- 
stance is  recorded  by  Dr  Liveing  in  which  not  a  single  word  could  be 
uttered.  This  may  occur  without  any  confusion  of  thought,  or  the  patient 
may  be  painfully  conscious  that  his  memory  is  at  fault.  Hallucinations  are 
very  rare ;  but  there  is  often  much  mental  depression,  with  a  vague  sense 
of  anxiety  and  dread. 

Such  serious  symptoms  are  uncommon,  and  generally  begin  before  the 
headache,  and  after  the  affection  of  sight  has  continued  for  some  time. 

An  oppressive  drowsiness  is  sometimes  noticed,  so  that  the  patient  lies 
half  imconscious,  not  heeding  when  he  is  spoken  to;  and  another  more 
common  occasional  symptom  is  ^vertigo. 

The  pupil  appears  to  be  most  often  contracted,  but  Du  Bois  Re3rmond 
observed  that  in  himself  it  was  always  dilated.  In  one  instance  MoUen- 
dorff  found  with  the  ophthalmoscope  that  the  backgroimd  of  the  affected 
eye  was  of  a  bright  scarlet  colour,  the  optic  papilla  red  and  oedematous, 
the  central  artery  and  the  veins  enlarged  and  tortuous.  In  some  instances 
the  temporal  artery  becomes  enlarged,  and  plainly  visible  on  the  affected 
fiide  of  the  head.  These  facts  indicate  that  vaso-motor  nerves  may  be 
•affected  in  a  paroxysm  of  migraine. 

After  the  subsidence  of  the  paroxysm,  moreover,  certain  curious  trophic 
changes  are  occasionally  observed.  Anstie  relates  that  when  he  himself  had 
a  severe  attack  of  megrim  the  eyebrow  would  show  a  distinct  patch  of  grey 
opposite  the  supra-orbital  notch,  but  that  subsequently  the  individual  hairs 
regained  their  natural  colour.  He  found  that  as  many  as  eleven  out  of 
twenty-seven  patients  showed  more  or  less  greyness  of  the  hair  of  the  fore- 
; '  head  and  temple  on  the  side  on  which  they  suffered  most  pain.  In  other 
*'  cases  the  hairs  become  brittle  or  fall  out. 

Dr  Fagge  was  once  asked  by  a  stadent  to  examiue  the  hairs  from  his  eyebrows  with  a 
nicrbscope  to  see  if  any  f  aogus  was  present.  More  than  half  of  each  eyebrow,  at  its  outer 
|Mirt,  had  become  denuded  of  hair ;  and  this  condition  was  more  marked  on  one  side  than 
m  the  opposite.  On  inquiry  he  was  found  to  be  liable  to  migraine,  and  it  was  more  severe 
>ii  the  side  on  which  the  eyebrow  was  more  deficient.  In  a  few  weeks,  under  treatment 
br  the  neurosis,  the  hair  began  to  grow  again. 

Another  affection  observed  in  persons  subject  to  migraine  is  xanthc- 
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Imnia  of  the  eyelids.  It  always  begins  near  the  mt^rnal  cantliuis*  generall? 
in  trie  tipper  lid.  Mr  Hutchinson  found  that  most  of  the  patients  in  wto 
he  noticed  xanthelasma  of  the  eyelids  had  sneered  from  frequent  feick  hedr 
acheB,  some  of  them  severely.  Xanthehisma  is,  howeTer,  ofl^ii  «ceti  in 
persons  who  have  never  had  migraine  in  their  Uvea.  In  the  wnter'ii  enwn- 
ence  it  Ib  far  more  closely  related  to  chronic  jaundice  from  whatever  iiuik» 
than  to  sick  headaches  or  headaches  of  any  kind-  (See  table  of  wuies  lu 
the  ^  Guy's  Hosp.  Reportii '  for  1877,  3nl  series,  voL  rni,  p.  121* :  in  the 
'  PutholojjiLai  Transactions'  for  1882,  vol.  xxiii,  p.  372,  and  third 
p.  383,) 

The  general  circulation  is  interfered  witii  in  severe  attacks  of  mi^aiiie. 
MoUendorff  found  the  beats  of  the  heart  reduced  to  fifty-two  or  even 
eight  per  minute.     The  pulse  at  the  wrist  becomes  small  an^  contriicted*  i^ 
hands  and  feet  are  cold«  the  face  is  pale  and  haggard,  and  dark  circfaf 
appear  round  the  eyes. 

The  mle  affected. — It  seldom  if  ever  happens  that  meprrini  keeps  to  the 
same  side  of  the  head  in  all  its  attacks  in  the  same  patient.     As  a  rule,  ooi^ 
side  is  more  often  affected  than  the  other;   but  Ti^ot  mention*  the 
of  a  lady  who  had  it  alternately  on  each  side  with  great  regularity. 
laston  and  Sir  Geor^re  Airj^  were  equally  hable  to  the  aHectiou  on  either 
the  right  or  the  left  side.     Dr  Latham  describes  the  headache  as  begiaoifil^ 
and  as  more  intense,  on  the  side  oppmitr  to  that  on  which  the  dirnnw*  rf 
sight  is  noticed,  but  Dr  Li  veins:  concludes  from  the  observations  which 
has  collected  that  they  often  both  occur  on  the  same  side.     Both  nut  born 
I  that  when  the  affection  of  sight  and  the  numbness  in  the  tiogerH  are  pi** 
sent  together,  it  is  on  the  same  side  of  the  body.     Lastly,  Dr  Livein^  hi* 
observed  that  when  speech  is  affected  in  migraine  there  is  very  jewitfd|f 
numbness  in  the  finfrers,  and  that  this  always  affects  the  right  hand,  eithir 
alone  or  in  association  with  the  left.     He  has  not  met  with  a  stngle  ia- 
stance  when  nphasia  was  present,  in  which  senaation  was  impaired  io  tht 
left  hand  only. 

The  following  graphic  account  of  a  paroxysm  of  xnegrim  is  takim  (^m 
the  experience  of  an  eminent  living  physician.  h 

Tb«  pain  **!•  most  usually  fixed  to  one  spot,  or  is  more  eouct  i/  one  «ide  ^m^ 

the  other.     It  may  cotamence  as  a  dull  paiu  over  the  foreheatl,  inoraaM^yiP 

do¥ni  to  one  eye  and  no  to  the  temple,  where  it  reu>ain«  fixed.     K  >  *^-^  fals  Iitf 

the  top  or  back  of  the  bend.     The  pain  14  sometimes  so  violent   :  otat^ 

I  neural^iAr  but  g:euGniUy  it  is  Romewhat  duller  and  of  a  more  ^  ^  t'^tsr,    li^ 

^reat  peculiHrity  is  the  throbbing  that  occurs  with  each  beat  of  the  heart,  aggrataMtf 
I  every  uiovemeut  of  the  body,  aiid  more  especiriUy  of  the  head  itself.  Tlir  mnvrufsli 
I  required  for  washing  and  dressing  on  rifting  can  scarcely  be  etidured,     TIh  "^ 

slowly,  stuce  everythlngr  which  tends  to  make  his  iirteries  beat  a  dejfrei*  tnorr  Ji 

to  his  misery.     In  his  head  he  perpotni^lly  he&r#  aiid  feelt  *tbi    >      '  ai^i  is* 

only  relief  i»  to  mpport  the  head  ii^iiinst  a  pillow  or  rest  it  ot  smiJ  iS 

possible  excitpment.     Hlft  whole  atteuti'>n  ts  i'istriict«?<1   ^"^  '^  *  '  .  ia^,aB4h< 

becomes  utterly  incapncitatetl  for  buiiueRS.     Erery  ni<  #pok«ii,  afft* 

vates  the  paiu  ;   his  only  desire  is  to  be  let  alone  and  bi         ^  ri|r  thift  l»a*h« 

looks  exceedingly  ill,  very  pale,  with  dark  marK:in  round  his  ryes, ami  the  pupils  eoatnct^i 
there  is  a  general  feeling  of  chilltnets  over  the  w  hole  body  execplin|^  thu  hmd ;  ^  palir 
at  the  wn<t  is  feeble,  whiUt  that  in  the  head  In  sttougr.  Auarifxia  i«  cnwplKt:  tW 
loathiiig  of  food  so  great  that  it  is  often  Impossthle  to  swattow  a  single  ni*jntKftti  laJ 
sometimes    there    is    actual    vomiting.       Indeeit    the    eton      '  fos^  food 

twenty-four   hours.      The  dunttiou  of  a  bad  attack  b  gi>  huiif*. 

person  awake  with  it,  the  hetulncUe  per«r»tt  during  t'  •  -'^m 

nigbt'i  rest  tbut  he  risct*  free.     If  it  should  come  o»  *^ 

in  force,  and  then  the  nij^ht  brings  little  comf«»rt,  for  :  1  fttfeif 

precludes  sleep/* 
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Pathology, — ^Megrim  is  included  among  the  paroxysnuil  neuroses.  As 
regards  its  anatomical  seat,  the  disturbance  which  causes  the  affection 
of  sight  must  occur  somewhere  above  the  optic  chiasma.  WoUaston 
thought  that  the  origin  of  the  hemiopia  which  he  described  would  probably 
be  found  in  the  thalamus  of  one  side,  to  which  Liveing  would  add  the  cor- 
pora quadrigemina,  and  the  ganglia  of  the  sensory  nerves,  down  to  the 
nucleus  of  the  vagus. 

It  seems,  however,  more  probable  that  the  visual  centre  in  the  angular  I 
gyrus  is  the  seat  of  the  disorder  of  vision,  and  the  ''  nerve  storm."  The  I 
pain  and  vomiting  are  like  those  of  meningitis,  and  may  be  referred  to  the 
cortex  of  the  brain.  The  numbness  and  tingling,  the  disorder  of  speech, 
and  impairment  of  memory,  seem  to  begin  in  the  sensory  tract  of  the  same 
side,  and  to  spread  upwards  to  the  frontal  convolutions.  That  the  disturb- 
ance may  also  e*xtend  to  the  opposite  side  of  the  brain  appears  to  follow 
from  the  numbness  in  the  tongue  and  throat  being  sometimes  bilateral, 
and  the  headache  frequently  so. 

As  to  the  exact  nature  of  the  change  which  gives  rise  to  migraine, 
nothing  certain  is  known,  but  it  is  most  likely  due  to  vaso-motor  disturbance. 
Dr  Latham  (1872)  supposes  that  in  the  early  stage  the  affected  side  of  the 
brain  is  anaemic  from  contraction  of  the  blood-vessels  of  this  hemisphere, 
and  that  in  the  stage  of  headache  there  is  a  secondary  hypenemia,  conse> 
quent  upon  exhaustion  of  the  vaso-motor  apparatus.  Du  Bois  Reymond 
liad  previously  (1860)  maintained  that,  at  least  in  his  own  case,  migraine 
was  due  to  tetanus  of  the  muscular  coats  of  the  arteries  on  the  affected 
aide.  On  the  other  hand,  MoUendorf  (1867)  and  Wilks  (1869)  believe  that 
the  complaint  is  caused  by  paralysis  of  the  very  same  nerves,  with  dilatation  ( 
of  the  vessels  and  consequent  hypersemia.  Eulcnburg  thinks  that  both 
theories  are  right,  and  that  certain  cases  are  due  to  spasm,  others  to  paresia 
of  the  vaso-motor  nerves.  MoUendorff  lays  stress  on  the  fact  (which  had 
been  pointed  out  a  century  ago  by  Parry,  of  Bath)  that  compression  of  the 
.carotid  on  the  affected  side  of  the  head  often  removes  headache  as  if  by 
anagic,  though  only  for  a  time.  But  diminishing  the  blood-supply  to  one 
aide  of  the  brain  may  very  well  suspend  for  a  time  the  disturbance  which  is. 
felt  as  pain,  and  yet  that  disturbance  may  not  have  been  caused  by  an 
overflow  of  blood.  Moreover,  as  Liveing  points  out,  the  statements  of 
ilifferent  observers  with  regard  to  the  condition  of  the  pupil  are  so  dia- 
jnetrically  opposed  that  no  other  inference  seems  possible  but  that  it  must 
^really  differ  in  different  cases ;  while  as  for  the  dilatation  of  the  temporal 
vsrtery,  the  flushing  of  the  face,  the  redness  of  the  conjimctiva,  the  injection 
*fii  the  fundus  of  the  eye,  no  one  of  them  is  constantly  present ;  so  that  the 
i4liDly  possible  conclusion  seems  to  be  that  all  these  vaso-motor  phenomena 
laare  only  accidental,  not  essential  characters. 

.*  We  may  trace  an  analogy  between  megrim  and  an  epileptic  paroxysQi 
joai  the  one  hand,  and  certain  reflex  movements  on  the  other,  such  aj9  sneez- 
pag,  coughing,  and  gaping,  to  which  may  be  added  ejaculatio  seminis — a 

rort  convulsion,  as  it  has  been  termed,  and  in  certain  cases  accompanied  by 
true  epileptic  attack. 

At  present  we  can  perhaps  form  no  clearer  conception  of  an  attack  of 
igraine  than  that  it  is  a  "  nerve-storm,"  or  an  "  explosive  discharge  of 
»rvous  irritability." 

Relation  to  other  neuroses. — Liveing  believes  that  a  transformation 
^metimes  occurs  between  megrim  and  epilepsy  ;   and  he  relates  cases  in 


'904 


MEGKIM 


which  persons  who  had  suffered  from  the  former  afterwards  became 
with  the  latter  disease ;  but  it  is  to  be  noted  that  some  of  them  had 

tions  who  were  epileptic.     He  also  refers  to  an  InBtance  in  which  

became  replaced  after  a  certain  period  by  asthma ;  and  to  another  in  wMdi 
a  constantly  recurring  gastralgia  disappeared,  and  was  followed  by  a  trpictl 
migraine,  while  this  in  its  ttim  was  succeeded  by  a  kind  of  spaimodic 
croup.  He  also  relates  a  case  in  which  attacks  of  sick  headache  w«ire  fol* 
lowed  after  a  time  by  angina  pectoris ;  and  another  in  which  inauutr 
developed  itself. 

Etiology,  —  The  heredUary  character  of  megrim  is  weU  marked. 
Liveing  found  that  in  twenty-six  cases  out  of  fifty-three  it  wa*  said  to  bt 
a  ^'  family  complaint ;  ^'  and  the  twenty-stx  patients  in  question  had  aaofig 
them  forty  near  relations  who  were  liable  to  it.  In  many  cases  it  is  tnia^ 
mitted  without  the  slightest  change  of  type,  and  sometimes  it  passes 
a  pai-ent  to  those  children  only  who  in  other  respects  resemble  him. 
times,  however,  a  daughter  inherits  megrim  from  an  epileptic  mother. 

As  to  the  relative  liability  of  the  sexes,  women  are  certainly  more  proiK 
to  this  complaint  than  men.  Eulenburg  believes  that  five  women  hif* 
hemicrania  to  one  mim,     Gowers  thinks  the  preponderance  is  much  less. 

The  €tg€  at  which  it  commences  is  often  about  the  seventh  or  ei^tii 
year,  but  sometimes  it  is  the  period  of  puberty  or  of  early  adult  life.  It 
rarely  occurs  for  the  first  time  in  a  person  over  twenty-five  or  thirty.  The 
more  marked  the  hereditary  tendency  the  greater  the  probability  of  iti 
beginning  in  childhood.  At  about  the  age  of  thirty,  persons  often  suHr 
from  it  much  more  severely  than  before ;  and,  as  Anstie  remarks,  at  tiiii 
period  the  attacks  cease  in  many  instances  to  be  accompanied  by  vomitiaj, 
so  that  the  complaint  is  no  longer  regarded  as  mere  **  sick  headache,*'  M^ 
the  patient  consequently  seeks  medical  advice  for  what  is  now  called  ln^ll^ 
algia.  When  fifty  years  of  age  is  reached,  or  somewhat  earlier,  the  iisbfli*? 
to  migraine  appears  to  cease,  for  old  people  seldom  suffer  from  it. 

In  some  persons  the  attacks  of  migraine  recur  with  regular  periodicity. 
The  period  is  sometimes  a  fortnight,  sometimes  a  months  sometimes  RKxi 
longer.  There  are,  however,  cases  in  which  the  complaint  may  return  tftwy 
day,  or  every  other  day.  as  regularly  aa  the  paroxysms  of  an  interaiittnil 
fever;  and  this  fact,  together  with  the  striking  therapetitical  inliii«»«  rf 
quinine,  often  makes  it  difficult  to  exclude  the  possibility  of  m!««iistw 
infection.     But  these  facts  do  not  justify  the  conclusion  that  »* 

of  migraine  is  really  **  brow  ague."     It  is  probable  that  in  dis'  "^J^^ 

malaria  } prevails,  mfgrnine  and  other  forms  of  neundgia  are  often  ^^^''^'^l^^l 
ascribed  to  that  cause  ;  and  in  some  parts  of  Spain  a  miasmatic  migfi^^ 
19  said  to  be  endemic.     Dr  MaeCuUoch  has  stated  that  this  kind  ol  h?sdadk« 
may  occur  as  a  substitute  for  ague  dmnng  the  whole  of  one  relapse  af  ^^ 
disease,  and  that  he  has  seen  a  **  double  tertian  "  ague,  in  which  th«  h^ 
ache  and  the  ague  fit  occurred  regularly  on  alternate  days. 

It  was  at  one  time  supposed  that  migraine,  instead  of  hf^9^  conk- 
tially  a  nervous  malady,  is  the  result  of  '*  bilious "  disorder  i  sod  tl»' 
vomiting  was  supposed  to  eipel  a  "  maUrits  morhi**  in  the  shape  of  riti*tsi 
bile.  It  is  astonishing  how  firmly  fixed  is  the  belief  in  question.  Tlit 
truth  is  that  it  is  a  relic  of  one  of  the  most  ancient  doctrines  in  the  Ulttf^ 
of  medicine,  that  of  the  four  Cardinal  Humours,  one  of  which  wmi  "ytflo^f* 
and  another  **  black  "  bile. 

Although,  however,  it  is  certain  that  migraine  is  never  ioldy  te 
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disorder  of  the  chylopoietic  viscera,  there  is  no  question  that  some  error  of 
diet  is  often  the  direct  exciting  cause  of  an  attack  in  a  person  who  is  liable 
to  it.  No  doubt  the  diffused  headache  and  giddiness  which  are  apt  to  be 
more  or  less  present  in  persons  who  suffer  from  dyspepsia  or  from  so-called 
congestion  of  the  liver  have  been  often  confounded  with  true  migraine; 
but  what  is  conclusive  of  the  influence  of  indigestion  is  the  fact  that  some 
persons  can  bring  on  an  attack  of  sick  headache  by  eating  particular  articles 
of  diet  towards  the  end  of  the  interval  between  one  paroxysm  and  another. 
Fothergill  nearly  a  century  ago  stated  that  he  had  found  nothing  more  apt 
to  cause  sick  headache  than  ''  melted  butter,  fat  meats,  spices,  meat  pies,  hot 
buttered  toast,  and  malt  liquors  when  strong  and  hoppy."  A  medical  man 
who  had  suffered  all  his  life  from  the  complaint  told  Dr  Liveing  that  he 
could  never  take  the  smallest  quantity  of  wine  nor  eat  the  smallest  fragment 
of  pastry  without  bringing  on  a  headache.  Many  persons  speak  of  butter 
and  pork  aj9  particularly  frequent  exciting  causes  of  migraine ;  and,  making 
every  allowance  for  the  influence  of  preconceived  opinions,  it  seems  likely 
that  such  statements  are  not  all  imaginary.  That  an  attack  of  indigestion 
is  not  the  "  cause  "  of  migraine  is  obvious,  for  even  those  persons  who  can 
produce  a  fit  at  pleasure  by  eating  forbidden  food  when  they  have  been  free 
from  attacks  for  a  considerable  period,  find  they  can  eat  what  they  please 
without  risk  for  a  few  days  after  the  last  paroxysm.  As  with  epilepsy  and 
some  forms  of  mania,  and  one  may  add  some  kinds  of  ill-temper,  of  dnmken- 
ness,  and  of  sexual  vice,  so  in  migraine  we  must  recognise  the  discharge 
from  time  to  time  of  accimiulated  nervous  "  irritability  "  by  a  stimulus  which 
is  almost  accidental. 

In  the  case  of  women,  the  recurrence  of  the  catamenia  is  often  an  excit- 
ing cause  of  attacks  of  migraine,  which,  perhaps,  generally  precede  the 
flux,  but  sometimes  accompany  or  follow  it.  Not  infrequently  each  monthly 
period  brings  with  it  a  series  of  more  or  less  distinct  paroxysms.  Liveing 
relates  the  case  of  a  woman  who  was  very  liable  to  the  complaint  when 
menstruating,  but  who  throughout  repeated  pregnancies  was  always  entirely 
free  from  it. 

The  immediate  exciting  cause  of  the  paroxysm  is  often  excessive 
fatigue.  Thus  a  patient  of  Dr  Fagge  who  was  employed  at  a  bank  had  an 
attack  every  week-day,  but  was  free  on  Sundays.  In  some  persons  a  strain- 
ing effort,  such  as  lifting  a  heavy  weight,  will  bring  on  a  fit  of  megrim,  in 
others  the  exertion  of  running.  Many  women  are  liable  to  be  attacked 
after  a  hard  day's  washing,  or  after  a  long  walk.  A  long  railway  journey 
is  apt  to  be  followed  by  a  paroxysm  in  some  ladies,  and  in  others  merely 
driving  in  the  streets  of  London  has  the  same  effect.  Many  persons  always 
have  a  sick  headache  after  a  day's  sight-seeing,  or  after  passing  an  evening 
in  a  crowded  concert-room  or  ball-room;  and  in  some  susceptible  patients 
an  attack  may  be  brought  on  by  glaring  lights,  loud  noises,  or  strong 
odours.  Dr  Airy  mentions  the  case  of  a  person  in  whom  teichopsia  was 
occasionally  caused  hy  looking  at  a  striped  wall-paper  or  a  striped  dress ; 
and  Sir  John  Herschel  found  that  he  incurred  an  attack  if  he  allowed  his 
mind  to  dwell  upon  its  symptoms. 

In  several  of  the  conditions  already  mentioned  as  exciting  causes  of 
Qiigraine,  one  element  is  visuul  exhaustion;  and  this  is  true  not  only  of 
jverstudy,  but  also  of  railway  travelling  and  the  like.  Many  years  ago, 
Piorry  propounded  the  theory  that  the  complaint,  or  at  least  one  variety  of 
it,  was  the  result  of  straining  efforts  to  see  very  small  objects,  or  of  want 
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of  core  in  regulating  the  amount  of  light.     This  view  is  quite  uDtenilile  i 
applied  to  all  cases  of  skk  headache  ;  but  it  is  perfectly  true  tlmt  when  lli 
eves  are  sirueturally  imperfect  the  forced  effort  to  use  them  miij  he 
immediate  cause  of  attacks  of  migraine.     The  defects  which  lead  to  thil" 
result  are  those  of  the  refracting  media  of  the  eyes  :  their  direct  efl^  i§ 
the  production  of  spasm  of  the  ciliary  musclefi,  and  with  this  is 
an  irritation  of  nervouii  tilameuts,  which  may  diffu&e  itself  over 
area  within  the  distribution  of  the  fifth  nerve.     Every  practitioner 
knows  that  hypermetropia  is  a  frequent  cause  of  attackit  of  dimnen 
Big^ht,  headache,  and  giddiness,  which  recur  when  the   eyei*  are  uited  : 
near  work  lor  any  length  of  time,  particularly  under  :>• 
student  suffering  from  similar  symptoms  discovered   tli 
result  of  the  employment  of  too  powerful  concave  glasses,  which  be 
chosen  without  proper  advite,  in  order  to  correct  slight  myopia,  and  vUik 
he  wore  even  when  reading  or  writing.     In  this  connection,  too,  a*tig 
tism  must  not  be  overlooked. 

Another  cause  of  headache  and  giddiness  is  weakness  of  the  in 
recti  muscles.     In  practice,  therefore,  one  sho\dd  make  it  a  rule  tjever  1 
prescribe  for  imy  kind  of  frontal  headache  without  thinkinjr  oi  the 
bility  that  it  is  due  to  imperfection  of  the  eye«. 

Dr  Fagg«  once  saw-  n  bank  clerk  who  had  previously  bei^n  comprllt»d  t^glicvyi 
for  ft  period  of  two  or  three  uioutlis  ou  uccouut  of  cerebml  syuiptouK.     Tli«w  hm  I 
thought  very  feriouit ;   but  ou  exuiuination   by  Mr  Uiggetis   it  wiu  ditccrrcivl  %ktA 
toteriiiil  reel*  mufi'les  failed  to  nrnkc  the  eyes  coLverge  properly  apoQ 
when  Buitnble  ghitMi^a  were  siipplie{l  he  &oon  lust  all  bt«  coiiiplfthits. 

Lastly,   affections  of  the   (reth   must   not    be   overlooked 
Dxigraine,  at  least  if  clavus  be  included  as  a  form  of  it. 

Mr  Salter  ftfcords  the  case  of  a  young'  li^ly,  who  for  djfht  yenri  wms  • 
»  of  headiu'he.  conrtnvd  to  a  spat'e  of  uUout  the  »ixe  of  o  crtiwa  picev,  ruiKft 
vtrbex.     They  ^niuetiiiieii  recurred  three  or  four  times  a  week,  bfir 
mn\  Wting  all  day;  tht-y  uert*  utteu^ted  with  grent  proBiratioit,     ili  ^^41  kaeiv 

hut,  QUd  pressure  wttb  the  hand  ^ive  relief.     At  It-Ujiyth  the  ptitttT-T  .  »4t  tte  ^ 

upper  canine  tooth*  whith   whs  kiiowu  to  be  impricti*d  iit  the  p;i!.i   >  m»Wi^«»* 

uected  with  her  sutferlugi*     It  was  removed,  aad  »he  acver  ii(i'-rs\LLiiit   o-u  ^tiadsi  ^/ 
the  heiidiLche. 

DiagnmU, — In  its  typical  form  the  recognition  of  migmtnr  pre«flli» 
difficulty.  The  remarkable  viaual  phenomena,  the  locality  and  »eT«ri«f  ^ 
the  pain,  the  vomiting  and  the  complete  recovery,  together  with  the  |iat2<lit* 
experience  of  similar  attacks,  make  a  well-marked  case  of  migmiac  <m«  *' 
the  mo8t  characteristic  and  unmistakable  of  diseabos.  K  ca«kf  might  oear  * 
which  emboliam  produced  aphasia,  sickness  and  headache,*  or  in  wkki  » 
tumour  or  abscess  of  the  brain  might  simulate  the  symptomft  of  iitifliifiK< 
or  where  syphilitic  periostitis  of  the  margin  of  the  orbit  -*  '  . -,«ir..*  s 
pain  like  brow-ague  ;  but  careful  observation  would  ep- 
real  nature  of  such  cases. 

The  real  difficulty  lies  in  the  fact  that  comparatively  t^^  caait  tifcW 
the  regular  and  exact  combination  of  symptoms,  as  above  descnWd  S« 
only  may  one  or  other  of  the  exceptional  symptoms  introduce  an  il«w»**  I 
doubt,  but  one  of  the  principal  and  most  constant  symptoma  may  t*i 


•  Severnl  luontVis  before  his  death  the  lute  Dr  J.  J,  rhillif**  hml 
headitehe.  ntteiided  with  Hmrked  nphaein*     When  he  hj*d  n»rovered»  I 


diseust  with  him  the  tpiestiou  wheiher  it  eauld  lutve  been  of  tbi»  aatnni  of  nifWiti  ** 
hitfuultttiaek  of  npoplexy.  which  doubtless  w»f  the  rcsidt  of  euiUdlUin  fnJta  miini ^^'  | 
begau  iu  precisely  the  ftune  way,  uud  witli  the  iame  Mymptom«.— C.  H.  R 
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or  80  slightly  marked  as  to  make  one  doubt  whether  the  missing  link  may 
not  have  been  supplied  by  our  own  preconceived  notions,  or  by  the  patient's 
expectation,  or  by  her  acquiescence  in  the  statements  implied  by  our  ques- 
tions.  We  have  seldom  the  opportunity  of  verifying  the  accuracy  of  our 
diagnosis,  for  migraine  is  not  a  fatal  disease ;  and  if  it  were,  we  should  not 
know  what  lesion  to  look  for  to  prove  or  disprove  our  conclusions.  As  in 
the  similar  cases  of  epilepsy,  chorea,  and  angina  pectoris,  the  verification  of 
our  diagnosis  depends  on  return  of  the  malady  after  an  interval  of  health, 
aad  return  with  the  same  characteristic  features ;  but  this  does  not  always 
take  place,  and  when  it  does  we  are  not  always  there  to  observe  it.  Megrim 
is  not  a  disease  of  hospital  wards,  but  of  the  out-patient  room  and  of  private 
practice,  and  is  often  only  seen  a  single  ti^le,  after  the  paroxysm  is  over. 
Like  many  other  fimctional  disorders,  its  elucidation  does  not  depend  so 
much  on  new  apparatus  or  improved  pathology  as  on  the  combined  observa- 
tion of  those  engaged  in  family  practice. 

The  present  writer  has  found  that  patients  with  migraine  seldom  de^ 
scribe  the  teichopsia  with  even  approximate  accuracy :  they  often  vomit 
early  instead  of  late  in  the  attack,  and  they  sometimes  complain  of  the 
giddiness  more  than  of  any  other  symptoms;  while  the  seat  of  the  head- 
ache varies  in  different  patients,  and  even  in  the  same  patient  in  different 
attacks.  Nevertheless,  the  more  intelligent  and  observant  patient  wiU 
distinguish  her  sick  headache  from  '^  ordinary  headaches,''  and  also  from 
true  facial  neuralgia. 

In  addition  to  the  symptoms  already  detailed,  the  most  important  points 
for  diagnosis  of  one-sided  megrim  from  neuralgia  are :  the  greater  length 
of  the  attacks,  the  fact  that  food  is  disliked,  and,  if  taken,  only  adds  nausea 
to  the  pain,  and  that  stimulants  aggravate  the  distress.  On  the  other 
hand,  the  worst  cases  of  megrim  are  never  so  prolonged,  so  severe  or  in- 
veterate as  those  of  tic  douloureux  of  the  form  described  in  a  previous 
chapter  (p.  556).  It  must  be  remembered  that  some  reputable  authors — 
Tissot,  Hasse,  Lebert,  and  Anstie — ^have  actually  defined  migraine  as  neu- 
ralgia of  the  fifth  pair  of  nerves. 

The  diagnosis  froin  mere  headache  rests  (apart  from  the  optical  sym- 
ptoms and  vomiting)  upon  the  seat  of  the  pain,  which  is  sometimes  uni- 
lateral, sometimes  confined  to  the  temples,  but  never  occipital ;  secondly, 
.on  the  attack  beginning  with  waking  or  early  lirfhe^UByr on  its  lasting  a 
whole  day  or  sometimes  two  days,  but  not  longer,  and  on  its  then  rather 
suddenly  disappearing.  Moreover,  the  aggravation  produced  by  attempts 
to  read  and  the  relief  afforded  by  darkness  are  much  more  marked  than  in 
ordinary  headaches,  even  when  severe. 

Prognosis, — The  forecast  in  typical  cases  of  migraine  is  not  very 
favourable.  It  never  proves  fatal,  nor  does  it  lead  to  other  and  more  dan- 
gerous disease ;  but  we  have  only  limited  power  of  either  cutting  short 
an  attack  or  preventing  its  return.  On  the  other  hand,  as  life  proes  on,  its 
attacks  usually  become  less  severe  and  less  frequent.  In  this  respect,  as  in 
its  incidence  on  different  periods  of  life,  we  have  a  much  closer  resemblance 
of  migraine  to  rheumatism  than  to  epilepsy.  Moreover  treatment,  though 
it  cannot  abolish,  can  as  a  rule  much  alleviate  the  sufferings  of  a  paroxysm, 
and  may  sometimes  retard  its  return.  Hereditary  cases  and  cases  begin- 
ning before  puberty  are  the  most  obstinate,  and  those  in  men  more  so  than 
the  more  common  ones  in  women. 

Probably  no  physician  can  have  suffered  again  and  again  from  migraine 
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vitbout  tLe  tLouzbt  bemg  Ujrotd  upco;  Lizz:  iLvi  frjd:  i£njfc'jk»  2.31;  iDdicitA 
some  ierioof  cerebral  defect :  and  CjJiZkeil  IteBered  ilus  Ipci:!  iLe  intcDtt- 
tual  facoltief  and  tbe  moral  difpoidtScii  c<f  1^  jvlkxa  art  MCDctimei 
impaired  bj  repeated  ociuTEfitce  of  iLt  difAitfe.  2^TE3t7  nff«n  to  the 
caseis  of  Parry  and  WoIlAEtozt.  botb  of  whosn.  idler  LftTzicf  Iwir  been  fobjcct 
to  tbis  complaim,  died  of  orgaidc  oerelff^al  diw^jiif-  Sik^  remhc  hovercr, 
are  eitremelr  rare  and  probablr  aeddexaaL  No  deicsT  is.  Saenial  pom 
resulted  in  tbe  illustrious  sufferers  from  tLis  £FtreKZcr  zzAaladr  mendosfd 
aboTe  (p.  900),  and  tbe  vbole  College  of  Pbraclijiii-  vili  bear  ^inecs  to  the 
integritj  of  the  '"  intellectaal  faculties,  axkd  tLe  moral  dsposiiciL''  U  Uie 
accomplisbed  pbrsician  wbo  gSTe  expreasion  to  tLis  iorAod^j^z. 

Treat m^nL — ^Tbis  includes  tbe  management  of  tLe  (oxiect  during  tbe 
interrals  between  tbe  attacks,  so  as  to  postpone  iLeir  oocurresoe  as  kng  u 
pofttiible  :  and  tbe  treatment  of  tbe  pajoxxsm  itselL 

Under  tbe  first  bead  brgienic  measures  are  of  pnmair  importance. 
One  must  insist  upion  tbe  importaiK-e  of  dailr  exercise  in  tbe  open  air;  one 
nmst  sbield  tbe  f^tient  as  far  as  possible  from  domesdc  anxiety,  lad 
diminish  tbe  amount  of  both  reading  axkd  writing.  e^^eciallT  reading  smiU 
print  and  deciphering  illegible  letters  br  artificial  light.  Tbe  state  of  tk 
digestion  must  be  inquired  into,  and  doe  weight  allowed  to  anj  in£- 
cations  that  the  attacks  are  brought  on  br  errors  of  diet.  Bat  in  muj 
cases  it  is  a  mistake  to  restrict  the  patient  to  what  is  termed  plain  food; 
rather  be  should  be  advised  to  take  more  brdrocarboni  in  the  fonn  d 
butter  or  cream.  Stimulants  should  generally  be  avoided,  panicdirij 
ardent  spirits ;  but  malt  liquor,  and  particolarlr  stoat  or  porter,  are  ofta 
very  useful.  In  some  cases  a  change  of  climate,  even  from  the  Mttide  to 
London,  is  found  to  be  beneficial ;  and  in  others  a  long  voyage  will  breik 
the  liabit  of  years. 

The  family  physician  should  look  out  for  the  early  manifestationi  of 
migraine  during  childhood  and  puberty,  and  insist  upon  tbe  avmdince  of 
over-study  and  of  undue  excitement  in  those  whose  parents  have  suffered 
from  tbe  disorder.  Migraine  was  once  looked  upon  as  being  at  once  in- 
curable, and  almost  unworthy  of  notice  l^  a  physician.  But  the  truth  is 
that  if  systematically  taken  in  hand  it  is  not  tmamenable  to  rational  treat- 
ment :  and  those  who  suffer  from  it  know  best  bow  serious  a  matter  it  ii, 
interrupting,  as  it  frequently  does,  both  the  pleasures  and  the  duties  of  life. 

Among  drugs  Liveing  says  that  he  has  sometimes  foimd  the  rcgolar 
administration  of  belladonna  and  byoscyamus  of  great  service. 

In  many  cases  tbe  preparations  of  iron  are  serviceable,  and  this  eren 
though  there  is  no  anaemia.  Arsenic  was  long  ago  recommended  hj  Dr 
Bright  and  Sir  Thomas  Watson,  and  Dr  Fagge  used  to  prescribe  it  with 
marked  success.  Quinine  is  much  less  serviceable  in  megrim  than  in  tne 
neuralgia,  if  we  exclude  neuralgic  headaches  of  malarious  origin. 

Todd  is  Kaid  to  have  found  iodide  of  potassium  more  successful  thin 
anything  else :  and  Liveing  mentions  a  case  in  which  the  attacks  were 
■o  frequent  and  severe  as  to  render  the  patient*8  life  a  burden  to  him,  and 
in  which  five  grains  of  the  iodide  three  times  a  day  set  him  almost  free 
from  tbe  burden.  In  other  cases  chloride  of  ammonium  aeems  to  tniwer 
better  than  anything  else.  Valerian  and  valerianate  of  zinc  were  found 
useful  in  his  oiin  case  bv  Fordyce,  and  Liveing  has  sometimet  found  them 
of  great  value. 

Perhaps,  bowever,  l\i<&  mQ%\.  ^tl«t«AI^  ^isfttuL  drug  to  prescribe  in  the 
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intervals  of  megrim  is  potassimn  bromide,  and  scarcely  less  so  is  nitro-  ) 
glycerine.  Gowers  recommends  the  former  as  most  efficacious  when,  during 
the  paroxysm,  the  face  is  flushed,  and  the  latter  when  it  is  pallid.  Either 
of  them  should  be  given  in  a  small  dose,  the  nitro-glycerine  after  food  in 
alcoholic  solution,  and  the  amoimt  pushed  until  some  effect  is  seen  in 
lengthening  the  interval  between  the  attacks,  or  in  diminishing  their 
severity. 

In  the  paroxysms  of  migraine  the  patient  of  his  own  accord  will  keep 
in  a  darkened  room  and  maintain  absolute  quiet.  If  the  feet  be  cold,  they 
should  be  placed  in  hot  water,  quickly  dried,  and  wrapped  in  blankets. 
Chloral  hydrate  may  then  be  administered  in  a  dose  of  from  twenty  to 
thirty  grains.  Anstie  speaks  of  it  as  being  of  the  greatest  possible  value  in 
quickly  bringing  sleep  to  the  patient,  who  when  he  wakes  up  may  be  free 
from  pain.  In  some  cases,  and  particularly  when  connected  with  neuralgia 
of  dental  origin,  butyl-chloral  hydrate  (or  as  it  used  to  be  called  "  croton- 
chloral'')  is  still  more  decidedly  efficacious.  Bromide  of  potassimn  also  is 
very  useful ;  a  scruple,  or  half  a  drachm,  taken  when  the  sight  begins  to 
be  affected,  sometimes  cuts  short  the  attack.  At  this  early  stage  of  the  ' 
attack  a  cup  of  strong  tea,  particularly  green  tea,  or  black  coffee  will  in 
some  cases  have  the  same  effect,  or  even  sipping  hot  water.  Guarana — ^pre- 
pared in  Brazil  from  the  seeds  of  Paullinia  sorbilis — ^has  been  recommended 
on  his  own  experience  by  Sir  Samuel  Wilks  ('  Brit.  Med.  Joum.,'  April  20th, 
1872)  :  half  a  drachm  of  it  may  be  taken  mixed  with  water ;  or  about  twenty 
or  thirty  minims  of  the  liquid  extract.  It  contains  the  same  alkaloid, 
caffeine,  which  is  present  in  tea  and  coffee. 

Phenazone  (antipyrin)  in  doses  of  from  five  to  ten  grains,  and  phena- 
cetin  in  half  the  amount,  have  been  much  used  for  sick  headaches,  and  in 
some  cases  undoubtedly  cure  the  pain.  The  patient  should  take  it  in  hot 
brandy  and  water,  and  lie  down  for  half  an  hour  before  taking  a  second  or 
third  dose ;  but  if  it  fails,  another  remedy  should  be  tried  at  once. 

The  writer  has  seen  great  benefit  result  from  administration  of  fifteen 
drops  of  the  tincture  of  cannabis  indica,  more  in  the  paroxysms  than  in  the 
intervals.  Anstie  recommended  it  in  doses  of  a  quarter  to  half  a  gridn  of 
the  extract.  It  is  occasionally  so  strikingly  successful  that  one  is  the 
more  disappointed  with  its  frequent  complete  failure,  and  no  one  seems  to 
know  when  it  is  likely  to  be  efficient. 

On  the  theory  of  contraction  of  the  arterioles  of  the  brain  being  the 
immediate  cause  of  the  symptoms,  nitro-glycerine  has  been  reconmi  ended 
in  the  paroxysm;  but  Gowers  thinks  that  its  usefulness  is  greatest  in  the 
intervals  or  at  the  very  beginning  of  the  attack,  and  that  it  does  harm 
■  rather  than  good  if  taken  when  it  has  developed.  ThiB  would  agree  with 
;Dr  Latham's  theory  of  initial  spasm  followed  by  continuous  dilatation  of 
the  arteries. 

A  purely  empirical  method  is  to  give  a  dose  of  blue  pill  or  calomel  on 
\  the  first  symptom  of  the  paroxysm,  and  there  is  no  doubt  that  some  patients 
'  find  it  efficacious. 

Locally  some  measure  of  relief  may  be  afforded  by  the  pressure  of  a 
"'handkerchief  tied  tightly  round  the  forehead,  the  remedy  prescribed  by 
^rince  Arthur  for  Hubert.  A  more  modern  treatment  is  to  apply  to  the 
eat  of  the  pain  a  piece  of  cotton  wool,  on  which  a  few  drops  of  ether  have 
»een  poured,  and  to  cover  it  with  a  watch-glass ;  bisulphide  of  carbon  has 
»een  used  in  a  similar  manner.     Some  patients  find  great  relief  from  rub- 
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bing  a  stick  of  menthol  into  the  &kin  over  the  seat  of  fiam; 
speaks  highly  of  the  application  of  extract  of  belladotpna  Ce  i1m 
and  Ansiie  found  a  diluted  ointment  of  veratria  ^errioeabla. 

The  laat  physician,  himself  a  sufferer  from  n^igraine,  adiriaed  tint  tfci 
eonstant  galvanic  current  should  be  passed  from  one  nuMtoid  fjfocwi  It 
the  other,  employing  only  three  or  four  cells  at  first,  axfcd  nerer  num  ^km 
ten ;  it  should  be  applied  for  but  half  n  minute  at  a  iime^  and  not  SkOft 
than  once  or  twice  a  day.  Galvanising  the  cervical  sympttthetie  coid  ii  ft 
procedure  recommended  chiefly  on  theoretical  gruanda.  It  is  donhcM 
whether  the  theory  is  a  true  one,  doubtful  whether  the  effect  intesM  5l 
produced,  and  most  doubtful  of  all  whether  any  practical  benefit  is  obtiiarf 
by  the  treatment. 


HsADACHB. — Thi^    seeuis    the    iUM>t    Luuvtiinnu    init'.e    to 
rather  a  symptom  than  a  disease,  and  yet  one  which  iS  so  vm. 
sions  8uch  interruption  to  comfort,  that  every  practitioner  i- 
into  contact  with  it. 

The  patholojE^  of  headnche  is  quite  unknown,  and  it  does  not  - 
thart  it  ever  will  be  ascertained,  particularly  if  the  symptom  is  ft j— ,,  ^ 
by  very  different  conditions  even  when  its  character*  appear  in  h$ 
same.     It  loay,  however,  be  usefully  regarded  (1)  as  a  fl^rtnptom  oC 
disease  ;  and  (2)  as  a  fimctional  neurosis. 

In  the  former  capa4:'ity  we  have  found  that  it  is  an  idmo^t 
ptom  of  cerebral  tumours,  cerebral  abscess,  and   cerebral  tm 
eluding  pachymeningitis.      Ueadache   is   exceptional   in    ca^es  of 
luemorrhage  or  thrombus,  but  frequent  in  those  of  embolism*    The 
headaches  are  caused  by  syphilitic  disease  of  the  rnembmiieJii  giti 
meningitis ;  in  these  severe  cases  sleep  is  entirely  prevented,  oiid  ti« 
is  accompanied  by  vomiting  and  vertigo. 

Neuralgia  and  megrim  have  been  already  desoril)ed,  and  their  syiB] 
ure  very  different  from  those  of  ordinary  headache. 

The  clinical  varieties  of  headache  may  be  stated  as  follows: 
The  headache  of  injury,  concussion,  or  fracture  of  the  sktiU«  is  uwiflf 
not  severe,  and  accompanies  more  urgent  Bymplouis.     The  headiidl*  d  «*^ 
sickness  is  probably  due  to  concussion  of  the  brain. 

Headache  from  amemia  is,  as  a  nile,  vertical  or  occipital.  It  it  olm**^ 
among  the  eymptoms  of  chlorosis,  leucheemia,  etCi,  in  cardiae  diiCiatt,  tai 
in  phthisis,  but  is  often  absent  where  we  might  expect  ^^  If  »*  aliip*^ 
always  relieved  by  lying  down. 

Headache  is  often  due  to  oculai'  fatigue  from  efforts  to  lom*  liic  i^^ 
This  is  the  headache  produced  in  healthy  persons  by  seeing  piciuM;  ^ 
in  children  who  have  to  learn  their  lessons  while  hyi^ermetiTipia,  B^^P^ 
or  astigmatism  are  uncorrected. 

Nervous  headache  is  a  vague  term  most  properly  uppticabW  to  ^ 
headache  of  fatigue — of  long  railway  journey s*  "^  "  ,|  .*'*  cW,»;f^^  !f 
London,  and  of  sleeplessness. 

Toxic  headaches  are  represented  by  the  moiniti;:  h-aoiicrjc    • 
bauch,  and  the  headache  of  constipation  and  dybjjepsiti.     Tliey  a 
frontal,  and  usually  of  **  massive  "  rather  than  actite  charaeter.     Siit^  U^ 
aches  are  often  called  bilious,  but  without  evidence ;  in  icterui  lifSihcIt  ^ 
certainly  rare,  and  probably  the  toxines  which  }>n?i?umably  caiuie  tlu»  1^ 
of  headache  are  produced  in  the  colon  rather  than  in  tbe  lirrr.    Ifi  ^^ 
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same  large  etiological  group  of  toxic  headaches  must  be  included  the  severe 
pain,  chiefly  in  the  forehead  and  temples,  which  is  one  of  the  most  distress- 
ing symptoms  of  iirsemia. 

The  headache  of  pyrexia  is  severe,  massive,  and  diffused :  not  sharp  and 
limited  in  range  like  a  neuralgia.  It  does  not  follow  the  degree  of  fever, 
and  is  usually  absent  during  hyperpyrexia — in  rheimiatism,  for  instance, 
and  in  pneiunonia.  It  is  most  severe  in  influenza,  where  it  is  referred  to  the  I 
forehead  and  ''  back  of  the  eyes,''  in  smallpox,  in  typhus,  in  scarlatina,  and  ' 
in  the  earlier  stages  of  enteric  fever.  In  the  pyrexia  of  measles,  phthisis, 
rheimiatism,  pysemia,  pleurisy,  pneumonia,  it  is  frequently  present,  but  is 
less  constant,  and  when  present  less  severe  as  a  rule  than  in  the  fevers  be- 
fore mentioned.  In  ague  true  headache  is  present  in  the  hot  stage,  but 
relieved  when  the  sweating  appears ;  and  it  is  probably  of  different  origin 
from  the  "  brow-ague  "  or  severe  imilateral  neiu'algia  which  is  one  of  the 
sequels  of  malaria.  Among  toxic  headaches  may  also  be  mentioned  those 
due  to  poisoning  by  lead  and  by  opiimi,  those  caused  by  quinine,  by  iron, 
by  inhalation  of  ether,  and  by  the  nitrites. 

The  diagnosis  of  headache  consists  flrst  in  separating  the  functional 
cephalalgia  from  that  due  to  organic  disease  of  the  brain,  from  neuralgia, 
and  from  megrim.  Headache,  in  the  sense  here  used,  is  never  confined  to 
one  side,  and  is  seldom  confined  to  one  region.  It  is  not  accompanied  by 
vomiting,  and  however  severe  preserves  the  massive,  volimiinous  character 
in  distinction  from  the  thin,  acute,  high-pitched,  pain  of  neiu-algia.  Head- 
ache may  be  compared  to  the  "  growling  "  of  a  toothache,  neuralgia  to  the 
contact  of  a  dentist's  instrument  with  an  exposed  tooth  pulp.  Headache, 
again,  never  comes  on  suddenly,  and  seldom  departs  otherwise  than  gradu- 
ally. Lastly,  mere  headache,  as  Wilks  long  ago  observed,  does  not  keep 
people  awake :  a  pain  that  does  so  is  more  than  headache. 

Secondly,  we  must  try  to  distinguish  the  cause  of  the  headache  in  each 
•case.  When  not  a  symptom  of  fever,  of  uraemia,  or  some  other  of  the 
•diseases  eniunerated  above,  headache  is  most  often  due  to  fatigue  and 
want  of  sleep,  to  ocular  disorders,  to  anaemia,  or  to  constipation  and  dys- 
pepsia. 

When  with  a  throbbing  headache  the  tongue  is  furred,  the  last  is  pro- 
bably the  cause,  particularly  if  there  is  a  sallow  aspect  and  an  unpleasant 
taste  in  the  mouth ;  and  if  this  is  combined  with  a  hard  pulse,  thirst  and 
nausea,  and  loss  of  appetite,  or  with  morning  diarrhoea,  we  shall  seldom  be 
wrong  in  supposing  that  our  patient  is  suffering  from  the  effects  of  free- 
living.  A  blue  pill  and  a  black  draught,  followed  by  alkalies  and  Euonymin, 
will  usually  set  him  right,  and  the  obvious  preventive  measures  must  be 
urged  upon  him. 

When  there  are  dark  circles  round  the  eyes,  dilated  pupils  and  pale 
cheeks,  with  a  quiet,  soft  pulse,  we  shall  usually  find  that  the  headache  is  due 
to  working  or  watching  through  the  night,  prolonged  hours  of  railway  travel- 
ling or  of  study,  or  sometimes  to  insufficient  food.  The  remedies  here  are 
bromide  of  potassium,  sulphonal  or  chloralamide — hypnotics,  not  anodynes, 
I  — fluid  nourishment,  and  sometimes  wine. 

When  the  headache  is  worse  after  reading,  and  absent  in  holidays, 
Rrhen  the  patient  is  a  child,  and  neither  anaemic  nor  *'  bilious,"  we  may 
je  almost  sure  that  examination  of  the  eyes  will  show  some  error  of  re- 
raction ;  and  if  this  is  ascertained  and  corrected  the  distressing  headaches 
lisappear. 
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When  there  is  marked  anaemia,  the  iron,  which  in  cases  of  constipation 
would  aggrayate  the  headache,  becomes  its  best  cure,  and  this  eyen  if  it  is 
necessary  to  combine  it  with  aloes  or  with  magnesium  sulphate,  is  it 
ahnost  idwajs  is  in  cases  of  chlorosis. 

When,  on  the  other  hand,  there  is  plethora,  the  throbbing  hcadsche 
requires  a  different  treatment.  This  kind  is  seen  most  characteristicallj 
in  women  when  the  menopause  begins.  An  occasional  saline  purge  with 
senna,  helped  by  indin,  euonymin,  or  calomel,  is  of  great  service  againit 
headache  during  the  whole  climacteric  period. 

The  ordinary  headache  of  constipation,  more  common  in  women,  bat 
frequent  in  both  sexes,  and  from  which  no  age  is  exempt,  is  best  treated 
by  exercise  and  diet,  with  as  little  of  purgative  drugs  as  possible.  Like  \h» 
last  form,  it  is  often  throbbing,  and  is  always  aggravated  by  stooping  or 
coughing. 

The  headache  of  hysteria  in  women  (and  of  the  so-called  neurasthenia 
in  men,  which  is  usually  a  compoimd  of  self-indulgence  and  pusillanimitj) 
should  not  be  treated  with  drugs,  but  by  moral  discipline,  by  fresh  air, 
abstinence,  cold  sponging,  and  the  awakening  of  unselfish  interests. 


EPILEPSY 

WITH  OTHER  PAROXYSMAL  NEUROSES 

Qain  etiam,  sabito,  vi  morbi  ssepe  coactas. 
Ante  oculos  aliquis  uostros,  nt  f ulminis  ictu, 
Coiicidit  et  spumas  a^it;  ingemit  et  tremit  artas, 
Desipit,  extentiit  iiervos,  torquetar,  anhelat 
InconstHUter,  et  in  jactando  membra  fatigat. 

LUOBBTIUS. 

'/iniiion  of  Epilepsy — E.  major — aura — fit — E.  minor — Status  epilepticus — 
Sequela? — Pathology,  seat,  and  physiology — Etiology — Relation  to  othei' 
forms  of  Eclampsia — Diagnosis — Prognosis — Treatment  of  the  fit  and  of 
tlie  interrals. 

roxysmal  vertigo — Auditory  vertigo  and  Meniere's  disease — Paroxysmal  mania. 

Synonyms. — 'EriAj;\i.m  or  *I'>/Ai;\/'ij  (eiriAxi/i/SuVw),  i.e.  a  seizure  (Hippo- 
i-tes,  Aristotle) — ^Morbus  comitialis  (Celsus,  Seneca,  and  Pliny),  so  called, 
[wording  to  the  grammarian  Festus,  because  the  Roman  assemblies  were 
oken  up  if  anyone  present  was  attacked  by  a  fit — Morbus  sacer  (Cselius 
irelianus). — Anglice,  Falling  Sickness. — Fr,  Haut  Mai. — Germ.  Fallsucht. 

Definition. — ConYulsions  with  loss  of  consciousness,  recurring  in  par- 
ysms  ;  an  idiopathic  disorder  of  the  brain,  without  local  organic  lesions,  or 
her  known  cause. 

Convulsions  which  closely  resemble  the  fits  of  idiopathic  epilepsy  may 
company  the  onset  of  variola  or  other  exanthems  in  children ;  they  occur 
ortly  before  death  by  hsemorrhage ;  they  are  important  complications  of 
ight's  disease  and  of  the  puerperal  state  ;  and  wo  have  seen  that  they  are 
mptoms  of  tabes,  tumours  of  the  brain,  and  general  paralysis  of  the  in- 
36.     These  epileptiform  fits  are  conveniently  called  eclampsia. 

In  remarkable  contrast  to  these  secondary  fits  are  primary  paroxysmal 
acks,  which  return  again  and  again  for  years  together,  without  beings  » 
ceable  to  any  cause,  except  in  some  instances  an  inherited  tendency.  ' 
ih.  cases  seem  to  be  essentially  distinct  from  those  which  are  symptomatic, 
anional,  and  irregular;   they  differ  from  them  in  symptoms  also,  and 
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woman  in  a  red  cloak ;  she  seemed  to  come  up  to  him  and  to  strike  him  a 
blow  on  the  head,  whereupon  he  lost  all  recollection  and  fell  down.  Some- 
times the^only  warning  is  a  vague  sensation  of  fear.  Reynolds  was  told  by 
a  gentleman  that  what  always  passed  through  his  mind  was,  ''  This  is  whadb 
I  had  foreseen.  I  knew  it  would  come  on  here ;  I  ought  to  have  avoided  it 
by  remaining  away '' —  although  in  reality  he  had  not  suspected  that  a  fit 
was  impending. 

An  epileptic  aura  may  last  for  a  few  seconds  or  for  several  minutes. 
Nothnagel  mentions  that  when  it  has  lasted  more  than  ten  minutes,  he  has 
been  able  to  ascertain  that  there  was  distinct  loss  of  sensation  in  the  part 
affected.  Occasionally  it  passes  away  without  being  followed  by  a  fit.  In 
one  of  his  patients  a  vaso-motor  aura  in  one  leg  sometimes  occurred  six 
times  daily,  whereas  she  had  only  about  one  epileptic  attack  in  a  week. 

Symptoms  of  the  fit* — ^An  attack  of  the  ?iaut  mat  begins  by  the  patient 
^suddenly — almost  instantaneously — ^falling  unconscious,  with  strained  and 
rigid  muscles.  As  he  is  seized,  he  often  utters  a  sharp,  shrill  cry ;  but  he 
may  be  perfectly  silent,  the  respiratory  movements  being  arrested  by 
spasm;  or  he  may  emit  a  smothered  groaning  soimd.  In  most  cases  the 
face  becomes  ashy  pale,  and  although  the  heart  goes  on  beating,  the  radial 
pulse  is  sometimes  imperceptible. 

The  tonic  spasm  which  occurs  at  this  period  of  an  epileptic  fit  is  pecu- 
liar ;  it  usually  affects  one  side  of  the  body  more  than  the  other ;  the  head 
is  turned  round  towards  one  shoulder,  and  the  eyeballs  are  strained  in  the 
samse  direction.  The  piqpils  constantly  become  dilated;  but  Reynolds  in 
one  instance  observed  a  momentary  contraction  before  dilatation  began. 
They  are  generally,  if  not  always,  insensible  to  light ;  and  touching  the  con- 
junctiva commonly  excites  no  reflex  movements,  though  Romberg  once 
saw  it  followed  by  closure  of  the  lids. 

Soon  the  face  flushes,  and  acquires  a  dull  red  or  dusky  hue.  This 
^p>ears  to  be  partly  due  to  the  fact  that  the  large  veins  of  the  neck  undergo 
compression,  and  that  the  flow  of  blood  through  them  is  interrupted  by 
the  spasmodic  contraction  of  the  stemo-mastoideus  and  neighbouring 
muscles ;  but  spasm  of  the  glottis  may  also  occur. 

The  stage  of  tonic  spasm  may  last  only  two  or  three  seconds,  or  it  may 
be  prolonged  to  thirty  or  forty  seconds.  Trousseau  sayB  that  in  some  rare 
^cases  it  lasts  as  long  as  two  or  three  minutes. 

Next  follows  a  stage  of  clonic  spasms.  These  also  are  generally  more 
marked  on  one  side  than  the  other.  The  fingers  of  one  hand  are  alternately 
'flexed  and  extended ;  the  like  movements  simultaneously  occur  in  the  other 
joints  of  the  arm,  and  in  the  corresponding  lower  limb,  while  the  eyes 
fure  twitched  towards  the  affected  side.  The  opposite  limbs  may  escape 
entirely,  or  be  affected  with  less  powerful  convulsions.  The  pupils  some- 
times oscillate  between  contraction  and  dilatation.  The  jaws  are  suddenly 
and  forcibly  closed,  and  the  tongue  is  often  caught  between  the  teeth  and 
,  Intten  on  one  side.  The  blood  is  mixed  with  the  saliva  that  is  poured  into 
!  the  mouth ;  and  a  red  foam  is  sputtered  through  the  clenched  teeth.  The 
I  face  remains  of  a  livid  purple  hue.  There  is  often  profuse  sweating :  urine 
nay  escape  from  the  bladder,  and  emission  of  semen  or  defecation  may 

*  **  Inter  notiosimot  morbot  est  etiam  is  qai  eomitialU  vel  major  nominatnr.  Homo 
ibitd  •eoncidit :  ex  ore  spamse  morentur :  deinde  interposito  tempore  ad  se  redit,  et  per  se 
•e  oonturint  ....  Modo  cam  distantione  nervorum  [t.  0,  convaltions]  proUbituraliqais, 
iddo  sine  iUft."     (Celsns, '  De  Med./  lib.  iii,  cap.  zziii.) 
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This  second  stage — ^that  of  clonic  spasm — does  not  usually  labt  above 
two  or  three  minutes.  Trousseau  says  that  it  scarcely  ever  continues  more 
than  four  minutes :  as  he  remarks,  one  is  sure  to  think  it  longer  junlesi  one 
reckons  the  time  by  a  watch.  The  convulsive  movements  become  len  fre- 
quent and  severe,  and  are  no  longer  wholly  meaningless.  The  patient  (tftcn 
draws  a  deep  sigh ;  he  tries  to  change  his  position,  and  looks  about  hia 
with  a  bewildered  stare. 

When  the  fit  passes  off,  the  patient  may  at  once  regain  his  conadoQi' 
ness ;  or  he  may  be  more  or  less  confused  for  a  time ;  or,  more  frequentlj, 
he  becomes  drowsy  and  passes  into  a  deep  sleep  for  an  hour  or  more,  a  sleep 
that  may  have  the  character  of  stupor  or  even  of  coma.  During  this  time, 
if  he  can  be  roused  at  all,  he  is  generally  peevish.  Slight  clonic  spasms  nol 
infrequently  recur. 

When  an  epileptic  fit  occurs  during  sleep,  one  can  often  make  out  iti 
real  nature  by  the  fact  that  the  tongue  next  morning  is  found  to  be  bitten, 
or  that  the  urine  has  been  passed  involuntarily.  As  Trousseau  taught,  if 
a  patient  who  had  never  before  had  difficulty  in  retaining  the  contents  d 
j  his  bladder  at  night,  should  now  and  again  find  that  he  has  wetted  his  bed, 
this  mere  fact  should  arouse  the  fear  that  he  may  be  an  epileptic.  Diskx» 
tion  of  the  shoulder,  discovered  on  waking  in  the  morning,  may  signifr  ao 
epileptic  fit  during  sleep.  A  similar  inference  may  sometimes  be  drawn 
from  the  presence  of  minute  scattered  red  petechial  spots,  like  fleabitei 
on  the  forehead,  throat,  and  chest.  Wilks  recorded  a  case  in  which  these 
petechial  hsemorrhages,  following  a  first  epileptic  attack,  were  taken  for  sn 
exanthem. 

Another  immediate  and  transitory  sequel  of  an  epileptic  fit  is  albumin- 
uria. In  some  patients  this  is  a  rule,  in  others  it  is  seldom  or  never  ob- 
served. It  appears  to  be  the  result  of  congestion  of  the  kidneys  when  rei- 
piration  is  long  suspended,  like  the  albuminuria  of  cardiac  disease,  of 
cyanosis  and  of  suffocation.  It  must  be  carefully  distinguished  from  that 
due  to  chronic  Bright's  disease,  the  cause  and  not  the  result  of  the  attack 

Exceptional  forms. — ^An  attack  of  major  epilepsy  does  not  alwajs  con- 
form strictly  to  the  above  description.  It  is  sometimes  attended  with  but 
slight  convulsive  movements,  or  possibly  with  none  at  all.  Such  cases 
were  formerly  described  as  examples  of  a  form  of  apoplexy,  or  as  "  apople^ 
tiform  cerebral  congestion  "  (supra,  p.  754). 

If  Jacksonian  convulsions  (supra,  p.  775)  occur  in  genuine  epilepsr  at 
all,  they  are  exceedingly  rare.*  With  these  very  rare  exceptions,  whenerer 
attacks  of  clonic  spasm  recur  paroxysmally  without  loss  of  consciousnesi, 
there  is  local  organic  disease  of  the  brain,  t.  e.  the  disease  is  symptomatie 
eclampsia,  not  idiopathic  epilepsy. 

Epilepsia  minor, — ^A  paroxysm  of  the  petit  mal,  or  minor  epilepsy,  may 
be  a  mere  suspension  of  consciousness,  sudden  in  its  onset,  and  scarcek 
more  than  momentary  in  its  duration.  For  two  or  three  seconds  the 
patient  is  lost,  but  he  quickly  recovers  himself,  and  goes  on  with  what  he 
is  doing.  Wilks  mentions  the  case  of  a  shopman  who  often  had  a  seizure 
of  this  kind  while  serving  a  customer,  and  who  believed  that  no  one  noticed 
it.  In  some  instances  such  attacks  are  attended  with  muscular  rigidity  or 
so-called  catalepsy.     The  late  Dr  T.  K.  Chambers  rehites  how  a  well-known 

*  Reynoidf,  who  givps  this  fomi  of  the  disoQie  the  name  of 'abortivt  tpitopsy, 
nishte  a  list  of  reforences  to  varioat  writers  as  haviru?  described  it.    Bat  afWr  looldai 
most  of  tliera  I  am  not  »\ite  t\\«t\Xi«^  W^  cmi^Xa  «v\^^<cMM^fA  ««v8aciSL^Bq3WMK«— CR; 
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lecturer  would  sometimes  be  seized  while  addressing  his  class,  and  would 
stop  in  the  middle  of  a  sentence,  remaining  perfectly  still,  with  mouth  open 
imd  arms  extended ;  after  a  moment  he  would  go  on  just  where  he  left  off 
without  knowing  that  anything  had  happened.  He  afterwards  developed 
epilepsy  of  the  major  form. 

In  other  cases,  if  the  patient  should  happen  to  be  speaking 
when  he  is  attacked,  he  loses  the  thread  of  his  discourse,  and  afterwards 
cannot  remember  what  he  was  saying.  He  may  suddenly  feel  a  sensation 
ef  giddiness  and  stagger,  or  grasp  at  support.  Wilks  mentions  the  case  of 
•  little  girl  sitting  in  her  chair  stitching,  when  she  would  suddenly  fall,  but 
before  the  ward-nurse  could  pick  her  up  she  would  be  in  her  seat  and  again 
at  work.  To  such  cases  the  name  of  *'  epileptic  vertigo "  would  apply  if 
there  were  not  tLaother  paroxysmal  vertigoy  which  does  not  bear  so  close  a 
relation  to  epilepsy  (v.  infra^  p.  931). 

If  we  have  the  opportunity  of  watching  an  attack  of  minor  epilepsy  we 
may  notice  that  the  patient's  pupils  dilate,  and  that  he  no  longer  seems  to 
be  looking  ^  anything.  The  face  often  becomes  pale,  and  afterwards 
Uiglltly  flushed.  Reynolds  says  that  the  pulse  may  falter  and  become  irre- 
gular, and  Moxon  observed  the  same  thing ;  but  it  is  quite  the  exception. 

Some  years  ago,  while  I  was  one  day  listening  with  the  stethoscope  to  the  heart  of  a 
wan  whom  I  had  never  seen  before,  its  beats  suddenly  ceased.  I  looked  up  and  saw  that 
hia  face  had  turned  deadly  pale.  He  said  that  he  was  going  to  faint,  and  reclined  back  on 
flie  chair  from  which  he  had  risen.  I  could  feel  no  pulse  at  his  wrist,  and  for  an  instant  I 
fbonght  that  he  might  be  going  to  die,  but  I  had  hardly  time  to  ring  my  bell  when  the 
^our  returned  to  his  face,  and  1  found  that  his  heart  was  beating  again.  Presently  there 
WM  a  little  twitching  of  the  muscles  in  one  or  both  hands.  In  a  minute  or  two  he  was 
tfble  to  tell  me  that  he  often  had  "  fainting  fits,"  and  that  some  years  back  he  had  been 
iBigect  to  epileptic  seizures.  It  appeared  clear  that  the  attack  which  I  had  witnessed  was 
Me  of  minor  epilepsy. — C.  H.  F. 

In  a  majority  of  cases  the  so-called  fainting  fits  which  are  apt  to 
ir  in  children  are  really  of  an  epileptic  nature.  It  is,  however,  certain 
at  the  circulation  in  the  face  and  limbs  often  goes  on  without  interruption 
ing  an  attack  of  the  petit  mat,  as  Reynolds  testifies  from  repeated 
ervations. 

Not  infrequently  an  attack,  which  is  in  all  other  respects  one  of  "  minor 

lepsy,"  is  accompanied  by  some  slight  convulsive  movement.     There  is  a 

sient  strabismus ;  the  mouth  is  drawn  to  one  side ;  the  whole  head  is 

aed  towards  one  shoulder ;  or  the  body  generally  becomes  for  an  instant 

:id.     Cases  of  this  kind  form  links  between  the  two  chief  varieties  of  the 

ease,  and  show  how  closely  they  are  related  to  one  another.     A  fiirther 

[>f  is  the  fact  that  in  perhaps  the  majority  of  cases  in  which  attacks  of 

I  petit  mal  occur  again  and  again,  they  are  after  a  time  replaced  by  those 

^  the  haut  mal.     Or  the  patient  may  suffer  alternately  from  the  one  and 

the  other. 

Recurrence. — ^The  frequency  with  which  the  attacks  of  epilepsy  return 

ries  greatly  in  different  cases.     A  patient  may  have  one  fit  without  ever 

ing  a  second;  or  after  an  interval  of  two  or  three  years  he  may  be 

attacked.     In  some  cases  the  paroxysms  return  once,  or  twice,  or 

je  times  a  year;  in  other  cases  more  or  less  regularly  once  a  month. 

women*  they  are,  on  the  whole,  more  apt  to  occur  at  the  catamenial 

iods  than  at  other  times.     But  Reynolds  says  chat  monthly  recurrence  is 

Uy  more  common  in  the  male  than  in  the  female  sex ;  aad  it  is  very 

B  indeed  for  a  woman  to  be  liable  to  epileptic  fits  only  during  menAtt>\^- 


ors 
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tion.     More  frequently  the  interval  at  wliich  the  uttAcks  recur  ii  lc»  ll 
a  month,  and  in  severe  caaes  there  may  be  one  paroxysm  or  more  ercrr 

Sometimes  several  fits  occur  on  the  same  day  or  within  a  week,  iind  ilka 
the  patient  is  free  for  a  month  or  longer. 

When  they  return  witli  great  frequency  during^  a  lengthened 
they  almost  always  belong  to  the  minor  form  of  the  diaeMe  ;  in  other  worJl 
frequent  and  severe  attacks  soon  prove  fatal. 

In  one  terrible  form  of  the  disease  the  tits  foUow  one  another  in  itfiid 
iuccession^  so  that  before  the  patient  has  recovered  from  one  another 
upon  him.     This  hag  been  called  by  French  physicians  H^ii  de  m4d 
iiguc^  aud  in  England  status  epihpticus.     In  the  worst  eaaea  the  con' 
follow  with  extraordinary  rapidity;   Dr  F.  Brook  once  counted  up^ 
a  thousand  fits  before  consciousness  returned.     Crichton  Browne  in 
ing  such  cases  says  that  the  limbs  are  scarcely  at  rest  after  one  fit 
they  are  contorted  by  another,  and  even  in  the  intervale  there  are  freqpMI 
muscular  twitehings.     The  patient   lies   perfectly   unconscious :    his 
beats  rapidly ;  his  respiration  may  either  be  quick  and  shallow  or  sloe 
laboured.     His  features  are  swollen  and   livid,   and   his   lips   purple, 
body  is  bathed  iu  profuse  perspiration,  and  the  temperature  is  mii 
105^,  or  even  higher ;   Dr  Merson  found  it  in  one  case  107*8^.     This  kifk 
temperature  is  very  grave,  yet  Charcot  knew  of  a  case  in  «>ii'4«  ^iC'?'^  hk. 
reached  mthout  death  ensuing. 

Complications  and  sequela, — Certain  oceasional  results  o\  nu  ^m^Ui 
tit  have  yet  to  be  mentioned,  Todd  described  a  loss  of  muscular  puwir  it 
one  arm,  or  in  both  the  arm  and  leg  on  one  side,  under  the  name  of  **ej»' 
leptic  hemiplegia ;  *'  but  probably  such  case®  are  Jacksonian  eclampiijif  not 
true  epilepsy. 

One  must  not  forget  that  diminished  mobility  of  the  arm  alter  »  t! 
may  be  due  to  dislocation  of  the  Bhoulder,  produced  sometimes  by  mimdff 
spasm,  sometimes  by  the  patient  having  struck  that  part  in  falliu^.*  Al 
one  time  a  woman  who  was  liable  to  epileptic  fits  used  frequently  to  ptim*  t» 
the  hospital  to  have  her  shoulder  set.     Still  more  serious  injuri  ^^< 

occur  during  a  paroxj'sm ;  the  skull  may  be  fractured  by  the  ]  j^J 

ping  down  on  the  pavement,  or  he  may  be  severely  burnt  by  falling  »0JHH 
the  bars  of  the  grate,  or  he  may  be  run  over  in  the  stn:-*  "^       P^-^f^^^-.  wmm 
are  liable  to  epilepsy  camiot  be  too  closely  looked  after. 

Mental  disturbance  accompanying  or  following  epih  ;b  one  ai  ?>• 

moat  important  occasional  symptoms.     In  a  person  u*  ^onl  ■■ 

the  attack  may  be  replaced  by  one  of  paroxysmal  mania.  JHiiiieitlwit  ■!«* 
although  the  patient  falls  down  in  an  epileptic  fit,  he  qmeUj  gie^ii|i  ifi^ 
and  attacks  tliose  about  him  with  the  utmost  nolence,  »nd  if  there  wff»  »' 
witnesses  of  the  beginning  of  the  attack,  the  patient  may  be  Itahli  t** 
criminal  prosecution.  In  other  cases  the  epileptic  stupor  is  focceedfii  If 
maniacal  delirium,  during  which  suicide  may  be  conmaitted,  or  imiidiC* 

More  frequently  a  fit  is  followed  by  loss  of  memont%  incohoreooe  of  lA* 
and  perversion  of  intellect,  which  may  last  several  days.     It  is  oot 
ing,  therefore,  that  when  the  paroxysms  recur  frequently  and  at  dwrt 
▼als  the  mental  powers  become  permanently  impaired.     Patients  w!i<>  hiw 
been  long  subject  to  epilepsy  acquire  a  peculiar  dtill,  heavy  liptct;  iW 

•  I  niy»elf  once  nearly  overlooked  tlii«  ftceidenU  A  patient  cnmr  wltl*  h^r  «9V  kM**f 
lielplets.     I  was  pointing  out  to  the  itud^ntt  tUat  •  traiwient  ]  fUm  f<lbt  * 

epileptic  ftttikck,  whun  I  Imppened  to  notict^  thnt  toncliiug  the  ^  j^aia.    1  lf*f** 

the  deltoid  muscle,  Hnd  foand  that  the  hcsd  of  the  humerat  wm  aut  of  itlacw,— C.  TT  T 
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lis,  with  their  widely  dilated  pupils,  sometimes  enables  one  to  recognise 
lem  at  once.     They  are  apt  to  be  irritable,  morose,  and  gloomy,  particu-  / 
irly  just  before  the  epileptic  attacks ;  a  fit  seems  to  give  temporary  relief  ; 
>  the  brain,  and  the  patient  afterwards  feels  lighter  and  more  cheerful  / 
lan  for  a  long  time  before. 

Impairment  of  the  intellect  is  by  no  means  confined  to  patients  who 
ftve  suffered  long  from  epilepsy.  In^  children  a  series  of  fits,  continued  for 
few  successive  hours,  often  produces  a  permanent  state  of  imbecility,  or  of 
iania«  A  considerable  proportion  of  those  who  are  admitted  into  asylums 
ir  idiots  are  children  who  were  bom  with  full  powers  of  intelligence,  and 
amed  to  talk  as  soon  as  others;  but,  having  been  attacked  l^  epilepsy 
hen  perhaps  four  or  five  years  old,  they  have  since  lost  their  senses,  and 
MXMne  dirty  in  their  habits,  violent  in  temper,  and  unable  to  recognise  their 
ftrents.     Such  cases  are  frequently  brought  to  our  out-patient  rooms. 

In  adults  permanent  impairment  of  intelligence  occurs  only  when  epi- 
^pey  has  been  of  long  standing.  Indeed,  it  is  believed  that  some  persons 
3tsin  their  full  vigour  of  mind  after  having  been  liable  to  fits  for  years. 
"he  instances  of  Julius  Csesar,  Mahomet,  Petrarch,  Peter  the  Grea^  and 
Tapoleon  are  often  cited  to  prove  that  the  repeated  occurrence  of  epileptic 
ttacks  does  not  always  injure  the  intellectual  powers ;  but  in  each  of  these 
ases  the  fits  were  only  occasional,  and  the  evidence  of  their  true  nature  is 
vr  from  complete.*  Every  limatic  asylum  affords  abundant  proofs  that  | 
ementia  overtakes  those  who  have  been  long  subject  to  epilepsy.  The  ' 
everity  of  the  individual  attacks  has  less  influence  in  bringing  about  this 
esult  than  the  frequency  of  their  occurrence;  indeed,  Esquirol  long  ago 
tated  that  dementia  more  often  occurs  in  persons  who  are  liable  to  le 
Ktit  mal  than  in  those  who  suffer  from  le  ha/ut  mat. 

Pathology. — ^As  soon  as  an  attempt  was  made  to  distinguish  the  func- 
ions  of  different  parts  of  the  nervous  centres,  the  hypothesis  was  started 
hat  in  a  fit  there  was  a  torpor  of  the  brain,  associated  with  excitement  of 
he  spinal  cord.  With  the  advance  of  physiology  the  theory  arose  that  the 
lisease  might  have  its  seat  in  some  particular  part  of  the  brain,  the  '^  epi- 
eptic  centre."  Van  der  Eolk  thought  that  the  bulb  was  the  seat  of 
pilepsy;  and  subsequent  writers,  including  Reynolds  and  Nothnagel,  ex- 
iressed  a  similar  opinion,  but  included  in  the  area  of  disturbance  the  pons 
r  the  cervical  part  of  the  cord. 

We  must,  however,  either  confine  the  supposed  "  epileptic  centre  "  within 
ery  narrow  limits,  or  else  include  in  it  the  entire  cerebro-spinal  system. 
\re  cannot  imagine  that  spasmodic  movements  of  the  eyes  or  of  the  head 
»ear  to  such  a  centre  any  closer  relation  than  do  those  of  the  upper  or  the 
twrer  limbs  or  of  the  bladder.  But  if  we  give  up  the  idea  of  fixing  the 
eat  of  the  disease  in  a  definite  spot  in  the  bulb  and  pons,  we  must  include 
n  the  affected  area  the  cerebral  hemispheres  also ;  for  consciousness  is  sus- 
>ended  in  a  fit,  and  delirium  often  follows. 

Sir  William  Gull  used  to  speak  of  epilepsy  as  a  "function;"  and  by 
ttn%  he  meant  that  the  orderly  development  of  the  symptoms  which  make 
up  the  seizure  must  depend  upon  nervous  apparatus,  like  those  involved 
in  the  more  complicated  physiological  actions ;  or,  as  he  said,  we  all  have 
the  mechanism  for  an  epileptic  fit  in  our  brains,  although  in  most  of  us  it 
is  never  put  in  action,  at  least  in  adult  life. 

*  In  the  cmse  of  Napoleon  see  critietl  lemarlu  by  Dr  John  Ogle  in  the  'Lanett'  f«r 
Xtansry  80th,  1897.    C»iar  was  killed  soon  after  epilepsy  attacked  htm. 
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Hus^hliiigs  Jackson  showed  thnt  wherejis  li  *'  destroying  leujou.*^ 
a  particular  convolution,  is  capable  of  causing  local  paralyais,  a  "*  discliargm 
lesion  "  of  the  same  part  gives  riso  to  convulsions  of  the  same  distTiUutioc, 
which  may  implicate  the  face,  arm,  and  leg  in  a  deiinite  order.  He  suppwed 
that  in  particular  convolutiona  movements  are  '*  represented,'*  which  iaroh"! 
the  action  of  many  different  "muscles. 

In  1873  Dr  Ferrier,  following  Fritsch  and  Hitzig,  performed  a 
of  experiments  on  the  lower  animals,  with  tho  express  object  of  thra«ifi| 
light  on  Jackson's  theories  of  epilepsy  (v.  supra,  p.  779,  et  stq,u  and  tli* 
result  of  these  and  of  subsequent  rese^irches,  both  experimental  and  eUnictl. 
has  been  to  confirm  the  position  first  taken  by  Jackson. 

No  doubt  the  spasmodic  movements  produced  by  a  local  oortical  Mm 

I  are  very  different  in  character  from  the  slow  and  orderly  actions  to  whicfc 

^  galvanic  stimulation  of  the  brain  gives  rise,  as  when  a  cat  raised  the  iboal- 

der  and  advanced  the  fore-paw,  as  if  to  strike ;  or  a  rabbit  raiinchcd  ritk 

its  lips  and  jaws.     But  clonio  spasms  and  even  more  general  cooTulitY^ 

Jits  may  be  also  produced  in  dogs,  cats,  and  monkeys  by  cortical  irritAtioo^ 

Moreover,  Brown-Sequard  discovered  that  in  guinea-piga  section  of  tkt 
spinal  cord,  or  even  of  one  sciatic  nerve,  was  followed  after  st»me  weeki  bf 
well-marked  epileptiform  fits,  which  returned  again  and  again*  au*i  cocM 
at  any  time  be  excited  by  gently  pulling  the  whisker  or  the  hair  of  tlie  joxL 

Dr  Ferrier  believes  that  in  the  cortex  of  the  brain  there  are  indifidia^ 
centres  for  each  separate  muscular  action  involved  in  the  epileptic  co©- 
vulsion,  that  they  are  related  to  each  other  in  a  constant  and  deimti 
order,  and  that  the  attack  is  due  to  the  dischargip  of  th*  ^m*  in  l^ 

quence.     From  whatever  part  of  the  hemisphere  the  n*  ^noit  ti»^ 

order  most  common  is  that  the  centres  discharge  from  before  backwirk 
beginning  with  those  of  the  head  and  eyes,  going  on  to  those  of  the  anu 
and  ending  with  those  of  the  leg.  He  found  that  epileptic  conviilsioiis  en 
be  produced  as  readily  by  irritation  of  sensory  areas  ua  of  the  motor  cetitm. 

Dr  Hugblings  Jackson  s  present  views  as  developed  in  the  first  <if  tV 
Jacksonian   lectures   (1899)    may   perhaps    bo   interpreted   an  Bi 

recognises  three  planes  of  anatomical  structure  and  of   pb;  ^ 

velopmenti  each  of  which  forms  a  refiex  mechanism  capable  of  fn 
convulsive  movements  in  a  more  or  less  orderly  sequence.  The  lowest 
of  centres  and  reflex  mechanisms  consists  of  the  cord  with  tta  proloogsiifctfi 
the  bulb,  and  the  pons  Varolii,  and  it  reaches  as  high  as  the  c^gitrv  for  # 
third  nerve  in  the  aqueducts  When  **  nerve-force  '*  accumtil«t#*  in  tfc* 
neurona  of  this  extensive  region,  there  ensue  such  local  iv  I  tj«m^ 

im  we  see  in  cases  of  Laryngismus  stridulus,  Tet^milla,.  At\-  uid  «^ 

other  of  the  spasmodic  affections  already  referred  to  (pp.  866 — 875K  tV 
naiddle  plane  includes  the  motor  areas  of  the  cortex,  witli  llie  centres  ^ 
sight,  hearing,  and  smelL  When  accumulated  tension  in  these  refftcm*  !<■* 
to  a  "  discharge,"  the  result  is  an  orderly  sequence  of  ttu*vr  tk 

way  above  mentioned,  as  noticed  by  Ferrier  in  eiperimeTit.^  nn  b< 

without  loss  of  consoiouBness  ;  that  is  to  say,  we  have  s\  iraxmt^^ 

Jacksonian  eclampsia  as  described  in  a  previous  Kih.  ■  ...  ;■.  71^%  Tbi 
third  and  uppermost  plane  includes  the  extensive  tracts  of  the  h0iiii»|ih«'* 
which  do  not  respond  to  electric  or  other  stijnuli,  and  canoot  be  nutrtcfd  » 
either  motor  or  sensor}'  regiona,  u  t.  the  cortex  of  the  fmntal  lobes  is  fn* 
of  i\\Q  ascending  (and  part  of  the  third)  frontal  gyrl,  arjrl  ^a  rf^ 

cortex  of  the  occipital  lobes.     When  a  dischnrire  occur*  in  ii>»i.  ikr 
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reeult  is  not  only  a  convulsive  fit>  but  also  loss  of  consciousness ;  that  is  to 
■ay,  we  have  what  is  clinically  recognised  as  true  primary  idiopathic  epilepsy. 

Accepting  this  as  a  convenient  hypothesis,  the  questions  remain,  what  is 
the  nature  of  the  change  in  the  centres  which  determines  a  convulsion?  and 
tecondly,  what  is  the  cause  of  the  origin  and  periodical  recurrence  of  these 
convulsions  in  true  epilepsy?  To  neither  question  can  a  satisfactory  reply 
at  present  be  given. 

Some  years  ago,  the  view  widely  prevailed  that  all  but  the  initial  pheno- 
mena of  an  epileptic  fit  result  from  vaso-motor  disturbance.  It  was  supposed 
feliat  the  cerebral  arteries  imdergo  spasmodic  contraction,  and  that  the  con- 
■equent  anaemia  of  the  brain  causes  the  patient  to  fall  down  insensible. 

This  hypothesis,  however,  only  shifted  the  initial  lesion  of  an  epileptic  fit 
(rom  one  set  of  neurons  to  another,  from  the  cerebral  cortex  to  the  vaso- 
DDLOtor  centres  in  the  bulb  and  elsewhere.  The  essential  and  primary  change 
b  in  the  cortex,  and  the  vascular  changes  are  secondary  or  concomitant,  not 
priiAary. 

L  It  is  true  that  the  face  turns  pale  at  the  commencement  of  a  seizure ; 
■ad  there  is  ophthalmoscopic  evidence  that  the  retina,  which  derives  its 
Uood  directly  from  the  internal  carotid  artery,  also  becomes  anaemic ;  for 
the  optio  disc  has  been  actually  seen  pale  or  even  white,  and  its  arteries 
diminished  in  size.  It'  is  to  be  noted,  however,  that  on  the  single  occasion  on 
vrldch  the  ophthalmoscope  has  been  used  before  the  clonic  convulsions 
aeased,  the  disc  was  at  first  pink,  so  as  to  be  undistinguishable  from  the 
■nrrounding  choroid ;  and  that  only  afterwards  it  became  slowly  white. 

It  had  long  been  known  that  both  in  animals  and  in  man  great  loss  of 
blood  is  followed  by  convulsions,  and  in  1870,  Eussmaul  and  Tenner  showed 
ihat  the  like  result  could  be  brought  about  by  ligature  or  compression  of 
the  four  great  arteries  supplying  the  encephalon.  But  their  experiments 
only  proved  that  a  deficient  supply  of  blood  to  the  brain  may  be  one  cause 
of  epileptic  fits;  and  they  themselves  pointed  out  that  ligature  of  the 
trachea,  rendering  the  arterial  blood  rapidly  venous,  had  the  same  effect. 
In  both  cases  they  referred  the  convulsions  to  sudden  interruption  of  the 
■mtrition  of  the  brain. 

The  recurrence  of  epileptic  fits  at  more  or  less  definite  intervals  may  be 
•onveniently  referred  to  a  gradual  accumulation  of  energy  in  the  nervous 
oentres,  which  is  discharged  during  the  attacks.  As  van  der  Kolk  long  ago 
nmarked,  this  agrees  with  the  fact  that  after  a  seve|[e  fit  an  epileptic 
patient  usually  remains  free  longer  than  usual ;  but  a  slight  attack  is  soon 
■fterwards  followed  by  another,  perhaps  on  the  ensuing  day.  Moreover, 
Wt  have  seen  that  each  fit  is  often  preceded  by  a  gradually  increasing  irrita- 
bility and  restlessness,  which  disappear  or  are  notably  diminished  after  it 
btts  taken  place.  Often  patients  become  gay,  loquacious,  and  excited  for 
iome  hours  before  an  attack ;  while  others  complain  of  failure  of  memory, 
of  torpor,  and  of  physical  and  mental  prostration.  Nothnagel  mentions  the 
|Me  of  a  lady,  generally  a  light  sleeper,  who  always  knew  that  she  was 
ibout  to  have  a  paroxysm  when  she  happened  to  sleep  more  heavily  and 
liMnger  than  usual ;  nevertheless  she  would  wake  up  feeling  quite  well,  and 
inmld  not  be  attacked  until  later  on  in  the  day. 

We  are  thus  brought  to  regard  epilepsy  as  a  paroxysmal  neurosis,  recur- 

g  at  more  or  less  regular  intervals,  as  the  result  of  what  may  be  called  a 

-—charge  of  certain  cortical  neurons ;    and  to  regard  the  idterations  in 

»  blood-supply  to  the  brain,  which  undoubtedly  occur  during  the  epileptic 
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attack,  as  coocomltaut  rather  than  essential  lo  the 

Biniii»toiuit.     This  view  ia  uot  inconftiftt^Dt  with  the  fact  that,  the 

of  nitrire  of  aiuyl  ia  sometimes  of  service  in  the  treatment  of  the 

for  when  there  is  an  aura>  the  attack  can  sometimefi  be  orcrooatt  hf  i 

decided  impression  on  the  part  to  which  the  tiura  in  referred ;  and  1^  ia^ 

halation  may  fairly  be  supposed  to  act  in  a  similar  waj,  and  to  oil 

the  paroxysm  by  arr citing  one  of  its  steps. 

We  muse,  then,  at  present  be  content  to  tay  that  epilap«f  ia 
upon  an  unstable  condition  of  the  nerve-tissue  in  some  portiinii  ni  ihm  Ml* 
voufi  system,  permitting  occasional  discbarges ;  "  or  we  majr  call  ipili^i^ 
a  '*  nerre-storm ;  "  and  it  appears  more  satisfactory  to  refer  thm 
events  in  a  fit  to  the  gradus^  extension  of  some  morbid  cooditiofi 
part  of  the  nervous  centres  to  another,  than  to  ascribe  it  to  modificatHai 
in  the  blood-supply. 

Of  the  epileptic  aura,  it  seems  to  be  clear  that  it  does  not  reaUr  Hat 
from  the  periphery,  travel  along  sensory  nerves,  and  set  up  Ihe  ptmjvi 
when  it  reaches  the  encephalon.  The  aura  is  itself  part  of  the  altack*  mi 
due  to  a  change  in  some  region  of  the  brain  connected  with  certaia  oit^ 
neous  nerves;  the  diRturbance  is  accordingly  referred  t'  't'^  T»rnlM«I 
distribution  of  these  nerves. 

There  is  at  present  no  bacillary  theory  of  epilepsy,  bis:    i    i   ^   '     - 
advocated  the  view  that  it  depends  on  poisoning  of  the  bluiui  a  ..L  ;:•  :_  > 
manufactured  in  the  body.     This  view  derives  obvious  eu^MMt  Irom  iW 
fact  of   plumbic   and  unemic    eclumf»sia.     Contradictory   slalemcnU 
been  made  as  to  the  toxicity  of  the  urine  before  and  after  a  fit. 

Etiology. — ^The  true  causes  of  epilepsy  are  at  present  unknown, 
implied  by  the  qualifying  terms  idiopathic  and  functionaL  So  far  u  w 
know  it,  it  has  no  morbid  anatou^y,  nor  is  it,  in  modt  cascs^  toxic  T^ 
following  facts  as  to  its  antecedents  are,  however,  of  practical  tm^ottms^ 
though  it  is  at  present  impossible  to  see  their  pathological  bearisg. 

In  a  certain  number  of  cases  we  can  trace  a  herediiofy  prediti 
Reynolds  made  inquiries  which  led  him  to  the  conclusion  that  in  12  Jiff 
cent,  of  his  epileptic  patients  the  same  disease  had  occurred  in  oth»r  mtSf^ 
bers  of  their  families.  In  a  much  larger  number  of  cases  other  oirrqiii 
afifecttoDs  could  be  traced  in  relatives  of  the  patients  Sometimes  it  «* 
migraine;  sometimes  insanity,  hysteria,  hypochondriasis,  or  mere  ^'w 
vousness;"  thuB  in  a  family  one  child  was  epileptic,  another  ioaike  >>f 
idiotic,  and  a  third  hysterical.  Several  independent  observers  itste  ^ 
projx^rtion  in  which  there  is  a  histoiy  of  some  hereditary  nrrvoiii  ^IMP 
at  about  a  third  of  the  total  cases  of  epilepsy. 

Ail  the  earlier  statistics  bearing  on  hereditary  predispoaitioQ  are  fitiiM 
by  the  absence  of  distinction  between  the  true  i^l^  diaeaie  and  wtist^ 

dary  eclampsia,   due  to  cerebral   tumours,   meh  or   injury,  la  A» 

puerperal  state,  to  Bright's  disease,  to  plumbism,  and  other  toxic 
Even  now  it  is  hard  to  sny  whether  it  is  better  to  include  ajco^'^n^ 
not. 

AgaiD,  the  selection  of  other  **  ner^'ous  '^  diseaaes  to  be  reckonea 
of  epilepsy,  and  due  like  it  to  a  *'  neurotic  diathema,"  »  srfatlrmrj 
demonstrably  misleading.     Paralysis,  for  instance,  was  formisiij  pttt  o^ 
the  list:  but  there  is,  of  course,  no  i>athological  connecttaa  b^wica  wiUfs^ 
disease,  syphilis,  tuberculous  meningitis  or  cariee.  Bright's  dincny   tf^ 
sarcoma.     Nor,  if  we  keep  to  "'  functional  *'  disordem,  doea  t 
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be  any  real  relation  between  epilepsy  and  chorea,  hysteria,  neuralgia,  or 
headache.     The  diseases  which  are,  as  a  matter  of  fact,  accompanied  by  ^^ 
epileptifonn  attacks,  are  not  these,  but  some  cases  of  tabes,  more  cases  of 
Insular  sclerosis  and  hydrocephalus,  many  cases  of  dementia  paralytica,  and  I 
•  certain  but  small  proportion  of  cases  of  idiocy,  mania,  melancholia  and  I 
insanity  generally. 

Lastly,  there  are  the  ever  present,  but  often  forgotten,  fallacies  of  all 
medical  ''histories,"  particularly  in  the  case  of  such  dreaded  diseases  as 
phthisis,  syphilis,  insanity,  and  epilepsy.  The  parents  of  an  epileptic  child 
•re  loth  to  recognise  that  it  is  the  maiiifestation  of  a  family  predisposition ; 
and  among  the  majority  of  epileptics  a  denial  of  the  disease  having  existed 
in  other  members  of  the  family  means  little  more  than  ignorance  of  any 
facts,  positive  or  negative,  on  the  point.  There  is,  moreover,  a  constant 
tendency  to  ''  explain  "  the  occurrence  of  this  or  any  other  disease  by  attri- 
Imting  it  to  some  accidental  and  extraordinary  cause,  rather  than  to 
acquiesce  in  it  as  the  result  of  natural  and  inevitable  sequence  of  events.  A 
vudden  fright,  a  slight  blow  on  the  head,  mental  excitement,  fright,  anxiety, 
ar  grief,  or  even  such  commonplaces  as  overwork,  or  exposure  to  cold,  are 
constantly  assigned  as  causes  of  the  advent  of  epilepsy  months  or  years  after- 
wards ;  and  in  such  cases  the  really  potent  hereditory  disposition,  or  chronic 
intemperance,  or  other  vices  are  willingly  forgotten.* 

Drunken  habits  in  parents  are  supposed  to  predispose  to  epilepsy  in 
their  offspring ;  but  the  inclination  to  intemperance  may  itself  be  inherited. 
There  is  no  reason  to  suppose  that  tubercle  or  rickets  are  concerned  in  the 
causation  of  epilepsy.  Nor  does  the  intermarriage  of  blood  relations  tend  to 
teuse  this  disease  in  the  offspring,  unless  both  parents  should  come  of  epi- 
leptic parents. 

As  to  sex,  epilepsy  appears  to  affect  males  and  females  in  about  equal 
proportions,  notwithstanding  the  remark  of  Celsus,  '*  sapius  vivos  quam 
fatninas  occupat,''  and  the  opposite  result  of  some  modem  statistics. 
Beynolds  makes  some  sagacious  remarks  ('  System,'  vol.  ii,  p.  295)  on  the 
iallacies  of  statistics  in  this  respect. 

The  age  at  which  epilepsy  begins  is,  in  the  great  majority  of  cases,  be- 
'tween  the  tenth  and  the  twentieth  years.  Reynolds  found  that  in  106  out 
TCl  172  cases  the  first  fit  occurred  during  this  period,  and  in  most  it  was 
^within  the  still  narrower  limits  of  puberty,  from  thirteen  to  seventeen. 
t^he  more  marked  the  inherited  predisposition,  the  earlier  is  the  average 
^age  at  which  the  disease  develops  itself,  and  it  appears  in  girls  earlier  than  . 
rhi  boys.  Apparently  the  development  and  commencing  activity  of  the  / 
^ifcxual  organs  are  in  some  way  concerned  in  the  causation  of  the  disease. 
i%t  has  been  said  that  in  women  the  menopause  is  often  marked  by  the 
^i^>pearance  of  epilepsy,  but  Nothnagel  denies  this.  According  to  Reynolds, 
[iihe  period  between  twenty-five  and  thirty-five  years  of  age  is  one  at  which 
tjpiere  is  a  comparative  immunity  from  first  attacks ;  but  they  often  occur  in 
Eppersons  about  forty.  Exceptional  instances  are  recorded  of  epilepsy  begin- 
>aing  at  an  advanced  age ;  one,  for  example,  by  Trousseau,  at  about  seventy. 
L      Habits  of  intemperance,  sexual  excesses,  and  particularly  the  practice  of 

asturbation  are  generally  believed  to  bring  about  this  dreaded  disease. 

>th  a  first  fit  and  succeeding  ones  have  in  some  epileptics  occurred  only 

ben  they  were  actually  intoxicated,  and  in  others  only  during  coitus. 

*  Brown-S^uard  foand  tbat  the  giiinea*pig8  in  which  he  artificially  set  up  epilepsy 
losmitted  it  to  their  offspring  as  an  idiopathic  disease. 
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With  regard  to  masttirbatioii,  eTidence  is  mconcluaiYc,  altbou^  there  Udd 
doubt  that  this  dejcrading  vice  has  au  evil  effect  on  both  body  and  mind.* 
That  epilepsy  may  be  produced  by  acute  alcoholic  poisoning  there  ii  ia 
doubt,  nor  that  it  is  sometimes  the  result  of  long-continued  intempcraflce  j 
(apart  from  ursemic  convuIaionB),  but  it  is  not  certain  that  the  patholo^  u  j 
the  same  in  the  two  c^ses. 

The  tnxic  eonditionn  whifch  lead  to  epilepsy  are,  beside  lumtc  aloohoIkJ 
poisoning,  syphilis  in  the  early  itage  before  ^inmata  have  formed  tii4l 
plumhism.     The  last  cause  \%  happily  not  common,  and  hafl  probably  h^m 
much  less  so  since  its  effects  have  been  recognised  and  to  a  jyreat  deeiw 
prevented. 

In  the  case  of  a  woman  under  the  wi-iters  care  in  1890»  chronic  poiioih 
ing  by  lead  produced  a  succession  of  epileptic  attacks  which  ended  in  deatlk 
and  the  lirain  and  cord  were  found  to  be  apparently  healthy. 

With  regard  to  definite  exciting  causes^  there  is  still  greater  difficuUt 
in  judging  of  them.  Jackson  mentions  a  case  in  which  a  convuleirf*  fit  il 
the  onset  of  scarlet  fever  proved  to  be  the  forerunner  of  habitual  ef>ilc<f«y. 
but  this  surely  was  a  mere  coincidence.  It  has  been  stated  that  the  nimijl^ 
tion  of  the  disease  by  impostors  has  ended  m  their  becoming  really  tobjfrt 
to  it ;  and,  if  this  were  true,  it  would  be  a  most  import imt  factv 

I         Mr  Totce«  reUtc^B  tbe  case  of  a  farm  laUonror  suiter tng  from  eiillepsy,  nkocc  lof^ 

I   molar  teeth  were  found  tn  bo  mtit-h  dccnyed.     Altliongh  he  hml  h«^ii  tn'^t^tMor  t^  tt« 

durmg  six  weeks  fiiiti  eomplnined  of  no  pnin,  they  were  removed,  nnd  were  foand  U»  W 

enlrtfged  from  exontosia,     Dnrinp  the  eighteen  months  that  folio wtnl   hr  li  .<i  nocifbfii 

fit,  although  for  many  weekn  before  the  operation  he  liad  had  two  or 

Another  eftnc,  recorded  hy   Dr  Hsiniiikilt,  i»  thftt  of  a  hoy  who  r  rrfbtft^ 

months  from  epileptic  fits,  and  who  nsed  to  rub  hit  left  cheek  on  aceouoL  wl'  u 
tinea«tnesis,  not  nmonntiup:  to  pain,  which  preceded  the  fit».     On  eTatninattoi' 
molar  tooth  was  found;    this  whs  removed,  and  from  th&t   time  the  boy  d^t 
another  fit»  nltliou^h  he  remained  under  observation  for  four  months.       It  mii>i  ^      - 
however,  that  dnriii"'  that  period  belladonna  wa«  admini»tered. 

A  most  extraordinary  case  is  one  related  by  TrouMeau,  of  a  youii^  clrrTi,  abe  fr* 
several  years  had  been  subject  to  monthly  tittacki  of  epilepsy;  remedien  tuiit  brea  tswif^ 
vHin  at  the  H<:^tel  Dlen,  when  Dr  Foville  susTgeMcd  the  extraction  of  tame  c«mwti^ 
The  suggestion  wna  ncted  on,  and  from  thut  day  the  fit«  ditappeared. 

TronitM*ati  also  records  the  ease  of  a  man,  ajjed  forty,  who  on  »everal  <-  '  ^ 

short  inter val«(  was  seized  with  violent  epileptic  nttucka.     I>r  M<»iinter  f  •  ^ 

been  pitssing  trui^nicnts  of  ffffiia,Knd  ^ave  him  hirge  doses  of  outor  oii;  a  if  b«4«  up 
worm  came  away,  and  from  that  time  the  convulsive  fits  ceaied* 

An  injury  to  the  head  may  be  the  starting-point  of  epilepcy.  S^ 
nagel  gives  the  case  of  a  boy  who  when  eight  years  old  fell  from  a  hmfjl^ 
of  twelve  feet  upon  his  head.  He  waa  stunned  for  a  quarter  *>f  «n  hwK 
and   ten  minutes   after   recovcriug  consciouBness   he   had    a  ^'^'' 

epileptiform  fit.     There  was  a  slight  scalp  wound,  which  he  IV* 

days.  After  six  weeks  he  had  a  second  attack,  and  from  that  tinii?  l^ 
recurred  at  periods  which  became  shorter  until  he  had  them  at  intrrrili^ 
from  four  to  twelve  days.  He  was  twenty*one  years  old  at  the  time  wto 
Nothnacrel  wrote,  and  his  intellect  and  memory  were  already  looifwfci* 
impaired.  A  slight  scar  remained,  but  this  wus  not  painful  nor  adlk^^ 
Nothnagel  Beems  to  have  thought  thiit  no  surgical  interference  irouU  A* 
any  good ;  and  perhaps  he  was  right.     But  in  the  '  Lancet '  for  0^1^  ♦▼^ 

V         ^  I  do  aot  heUere  ia  the  existence  of  any  nnfelt  ir^tation  s^rtini^  ffooi  tW 

\  organs  of  modest  youofr  women,  and  friving  rise  to  epilepsy  or  any  simriar 
'  regard  as  an  abomination  the  operation  of  clitoridectooiy,  which  was  i 
practised  upon  a  theory  of  that  kind, — C.  H.  P. 
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cases  were  recorded,  in  each  of  which,  a  piece  of  the  skiill  was  removed  bj 
the  trephine  on  account  of  epileptic  fits  following  an  injury  to  the  head; 
both  of  them  occurred  at  Guy^s  Hospital,  the  one  under  Mr  Cooper  Forster, 
the  other  under  Mr  Bryant,  and  in  both  the  operation  was  successfid. 

The  former  patient  had  received  a  blow  on  the  head  fonr  mouths  before  his  admission ; 
it  left  a  slight  swelling,  from  which  u  little  pus  exuded  when  it  was  incised.  His  first  fit 
occurred  the  day  b^ore  he  came  into  the  hoApital.  But  ii  week  later  he  was  having  four 
or  five  fits  every  hour,  and  his  temperature  was  103°.  The  skull  was  then  trephined,  and 
the  piece  of  bone  which  was  removed  was  very  dense,  three  eighths  of  an  inch  thick  in  one 
place,  and  rough  on  the  outer  surface.  A  fortnight  afterwards  he  could  walk  the  length 
of*  the  ward,  and  he  never  had  another  fit — at  least  until  the  time  when  the  report  of  the 
case  ceases,  which  was  two  months  from  the  date  of  the  operation. 

In  Mr  Bryant* s  case  the  accident  had  occurred  five  years  before,  and  attacks  of  the 
petit  tnal  had  occurred  at  intervals  of  about  a  week  during  the  whole  period.  The  cicatrix 
was  still  tender,  and  occasionally  painful.  Internal  treatment  having  been  tried  without 
any  g^ood  result,  the  trephine  was  applied,  and  a  piece  of  thickened  bone  removed.  The 
fiU  at  once  became  less  frequent,  and  seemed  to  occur  only  when  he  was  depressed 
from  want  of  food  in  his  miserable  home,  or  when  he  was  exhausted  by  diarrhcDa.  The 
Mme  medicines  which  he  had  before  taken  with  no  benefit  were  resumed,  and  after  a  time  • 
lie  became  able  to  earn  his  living.  When  the  case  was  reported  sixteen  months  later,  he 
wemed  to  be  permanently  cured. 

Relation  to  other  convulsive  fits. — The  late  Dr  Tyler  Smith  observed  that  \ 
puerperal  convulsions  are  by  no  means  frequent  in  women  who  are  habi-  / 
tually  subject  to  epileptic  fits.     But  there  may  in  practice  be  great  difficulty 
in  applying  the  distinction  between  true  epilepsy  and  symptomatic  eclamp- 
sia.    So  with   infantile   convulsions.     On  the   one   hand,   it  is  said   that 
persons  subject  to  epilepsy  in  adult  life  are  often  found  on  inquiry  to  have 
had  fits  in  early  childhood.     But,  as  Jackson  remarks,  there  are  at  present 
no  facts  to  show  what  is  the  proportion  of  those  who,  having  had  infantile 
convulsions,  afterwards  escape  epilepsy ;  it  can  hardly  be  doubted  that  they 
form  the  immense  majority.     The  fits  of  infants  were  formerly  attributed  to 
irritation  of  the  nervous  centres  from  teething  or  disorder  of  the  alimentary 
canal ;  but  the  more  closely  such  supposed  causes  are  inquired  into  the  less 
clear  does  their  relation  to  the  convulsive  attacks  appear  to  be.     The  ten- 
dency of  modem  observation  is  to  associate  infantile  convulsions  and  laryn- 
jgfismus  stridulus  with  rickets.     Whatever  part  in  their  causation  belongs  to- 
external  sources  of  irritation,  it  is  certain  that  a  very  important  part  is  due 
to  inherited  or  acquired  conditions  of  the  cortical  neurons,  disposing  them 
,  to  convulsive  discharge.     It  may  well  be  that  in  infancy  the  brain  yields  to 
influences  which  in  after  life  it  successfully  resists.      The  higher  cerebral 
iicentres  have  not  yet  acquired  inhibitory  or  restraining  influence  over  the 
lower  excito-motor  mechanisms.     We  cannot  affirm  that  the  occurrence  of 
fAts  in  childhood  involves  danger  of  epilepsy  in  adult  life:   yet  it  seems 
^^ear  that  no  absolute  line  of  distinction  between  them  can  be  drawn. 
;••     Anatomy. — ^The  only  morbid  changes  which  are  to  be  found  in  the  brain 
lln  epileptic  patients  must  be  regarded  as  effects  and  not  causes  of  the  fits. 
Perhaps  the  most  important  are  dilatations  of  the  capillary  blood-vessels  in 
bulb,  first  described  by  van  der  Eolk.     He  maintained  that  there  was  a 
inite  relation  between  their  seat  and  the  symptoms,  the  nucleus  of  the  ■ 

'lossal  nerve  and  the  olive  (corpus  olivare)  showing  dilated  vessels 
len  the  tongue  had  habitually  been  bitten  ;  whereas  in  cases  in  which  the 
Dgue  escaped  he  found  them  chiefly  in  the  nucleus  of  the  vagus.  Similar 
liditions  have  been  described  in  cases  of  hydrophobia,  of  tetanus,  and  of 
orea. 
.  The  skull  is  often  exceedingly  thick  and  dense  in  those  who  have  long- 
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fiuffered  from  epilepsy,  the  membranes  are  opaque,  and  the  ccNrlcx  ia  ( 
wasted ;  but  tkese  cbanges  seem  to  bear  a  closer  relation  to  tiic  impalfiMiK 
of  intellect  which  is  bo  generally  present  in  cases  of  long  stattdiii^  than  to 
the  primary  paroxystual  attacks. 

Diagnoiu. — When  a  person  is  in  a  fit,  which,  if  really  epileptic  wbiM 
belong  to  the  major  form,  we  have  often  first  to  aak  vhetker  it  ii  poisMf 
that  he  is  mulingering.     In  the  first  plac^j  an  impofltor  is  likely  to  cheos 
for  his  fits  a  frequented  spot,  where  he  is  sure  to  be  seen.     When  he  throti 
himself  upon  the  ground  he  takes  care  not  to  hurt  himself :    be  may  eti« 
jrut  out  his  hands  to  break  bis  fall.     He  probably  overacts  hia  part,  ciyiie 
out  many  times  instead  of  only  once,  throwing  his  limbs  violently  about,  uA 
making  the  attack  last  much  longer  than  a  genuine  paroi^Twa  of  epiJgjff^^ 
There  is  no  pallor  of  bis  face  at  the  onset ;  bis  skin,  instead  of  being^  col4  iifl 
warm  and  covered  with  sweat ;  his  pupils  are  not  dilated,  nor  insemibte  idV 
light.     He  does  not  keep  his  eyes  wide  open,  nor  are  the  eyeballs  distorted i  ■ 
*^enerally  he  only  separates  the  lids  a  little  from,  time  to  time,  so  as  to  witek 
the  bystanders.     If  an  attempt  is  made  to  raise  the  upper  eyelid  he  rmMt     i 
it,  and  instead  of  his  conjunctiva  being  insensible,  the  sbghtest  contart  cSfH 
■cites  forcible  contraction  of  the  orbicularis  mustle.      He   will  allow  m^ 
thumbs  to  be  drawn  away  from  the  palms^  and  afterwamdji  close  theau  ifiia 
In  a  simulated  fit  the  tongue  is  not  bitten,  and  there  in  no  fo&tci  abool  tk 
mouth— unless,  indeed,  from  a  piece  of  soap  in  the  cheek.     1/  a  liltle  wbA 
be  bioxK'n  into  a  maJingerer'a  nostrils  he  cannot  help  cneeaang ;  in  a  reil  ii 
no  such  effect  is  produced.     Another  test  is  the  absence  erf  teubtlily  «» 
pain :  a  test  used  by  policemen  is  to  press  the  thumb-nail  bciM*atl&  thai  ^ 
the  person  supposed  to  be  in  a  fit. 

An  educated  medical  man  would  naturally  succeed  ia  tmitatiDg  1 1 
better  than  one  who  has  no  professional  knowledge.     Trousaeau  re]al«0  tfcrti 
Esquirol,  who  did  not  believe  that  an  attack  could  be  simulated  to 
deceive,  was  once  discussing  this  point  with  him  and  with  Calroeil  m  tk 
liAylum   at  Charenton,   when  the  latter  fell   on  the   tloor  in  ctinmlaoe*- . 
Esquirol  looked  at  him  for  a  moment,  and  then  said*  '*  Poor  feQov,  fat  i 
an  epileptic  !'*  upon  which  Calmeil  got  up  and  asked  him  whether  b#  lulil 
retained  his  opinion. 

Assmning  the  attacks  tc>  be  genuine,  one  htis  next  to  cociiider  wlietlrr 
they  are  really  epileptic  or  only  epileptiform.    This  question  ia  oftco  s^tliei 
by  the  clinical  history  ;  for  the  case  may  be  of  many  years'  standing*  aodtk 
fits  may  have  gradually  developed  from  the  minor  into  the  major  Uf^ 
But  one  must  bear  in  mind  that  attacks  may  recur  at  iniervala  for  a  te 
time,  and  present  all  the  characters  of  idiopatliio  epilepsy,  aibd  yet  be  if^^ 
ptomatic.     Trousseau's  ca^e  has  been  already  mentioned,  of  the  d«k  ^ 
had  been  liable  to  epileptiform  seizures  for  several  yean,  at  monihlT  iI•f^ 
vals,  and  in  whom  they  ceased  when  some  carious  teeth  were  reav<yred    !•• 
same  writer  relates  the  case  of  a  lady»  aged  seventy-one,  who  lor  tliiftf^ii^ 
years  had  been  subject,  to  attacks  recurring  with  daily  increaainff  ; 
-so  that  she  at  length  had  a«  many  as  twenty-one  in  the  tweo^Toftr  I 
Her  forehead  and  nose  presented  characteristic  signs  of  formir 
disease  ;  and  the  administration  of  mercurv  and  iodide  of  potiMina  chedbrf^ 
the  fits. 

We  must  distinguish  eclampsia  due  to  Bright^s  diteaaey  lei 
chronic  alcoholism,  and  oi^nic  lesions  of  brain  by  the  presence  or  i 
^f  the   other  symptoms  which   severally  characterise  them,  and 
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condition  of  the  patient  between  the  attacks  (supra,  p.  775).  The  relation 
of  epilepsy  to  infantile  convulsions  and  to  puerperal  eclampsia  is  a  question 
rather  of  pathology  than  of  practical  diagnosis. 

Hysterical  convulsions  may  simulate  those  of  epilepsy,  but  in  this  coun- 
try it  is  seldom  that  we  find  any  difficulty  in  making  the  diagnosis  even 
without  seeing  the  patient  in  an  attack.  In  France  Charcot  described  hys- 
terical convulsions  with  catalepsy  and  other  complications  under  the  imfor- 
tunate  name,  Hystero-epilepsy.  In  these  fits  there  is  no  loss  of  consciousness, 
no  mydriasis,  no  biting  of  the  tongue,  and  no  subsequent  stupor.  The 
convulsions  are  far  more  violent  and  last  much  longer  than  those  of  true 
epilepsy.  They  require  a  totally  different  treatment,  and  one  as  far  as 
possible  removed  from  experiments  by  pressing  the  ovaries,  performance 
before  a  crowd  of  spectators,  metallo-therapy,  hypnotism  and  such  like, 
which,  instead  of  curing,  prolong  and  aggravate  the  patient's  misery. 

Fainting  fits  is  the  term  often  applied  to  the  milder  attacks  of  epilepsy 
in  children.  The  diagnosis  depends  on  the  greater  suddenness  and  shorter 
duration  of  the  latter,  the  subsequent  drowsiness,  the  slightest  spasm  of 
the  eyes  or  hands,  and  involimtary  micturition.  A  child  who  is  liable  to 
fainting  fits  and  nocturnal  enuresis,  should  be  carefully  watched  for  signs 
of  epilepsy. 

Prognosis. — ^If  we  separate  the  **  true  "  idiopathic  disease  from  sympto- 
matic eclampsia  due  to  injury,  tumours  or  other  ''  gross "  lesions  of  the 
brain,  from  the  epileptiform  convulsions  of  uraemia  and  of  the  puerperal 
state,  from  hystero^pUepey  and  from  infantile  convulsions — ^we  shall  find 
that  epilepsy  is  no  less  grave  in  its  prognosis  than  alarming  in  its  symptoms  ; 
and  although  by  treatment  we  can  greatly  reduce  the  number  and  severity 
of  the  attacks,  it  is  only  in  exceptional  cases  that  we  can  entirely  get  rid  of 
them. 

If  epilepsy  begins  in  childhood  there  is  good  hope  that  it  will  disappear 
about  puberty.  Eclampsia  occturring  for  the  first  time  after  fifty  is  usually 
symptomatic. 

The  frequency  of  the  fits  is  of  worse  prognosis  than  their  severity. 
True  petit  mal  commonly  ends  in  grand  mal.  Hereditary  epilepsy  is,  as 
a  rule,  the  most  difficult  to  cure. 

When  no  cause  or  occasion  of  the  attacks  can  be  discovered,  and  no 
.  improvement  takes  place  under  treatment^  the  natural  progress  of  the 
>     disease  is  towards  mental  imbecility. 

r  Treatment, — ^We  have  to  consider  the  management  of  the  attacks  them- 

3   selves,  and  that  of  the  intervening  periods,  with  a  view  to  prevent  their 
)f   recurrence. 

^  (1)  As  concerns  the  paroxysm,  the  first  point  is  to  ascertain  whether 

f  the  patient  has  any  warning  of  its  approach.  If  there  is  a  distinct  aura, 
|)  starting  first  from  the  hand  or  foot,  he  can  often  be  taught,  by  compress- 
ing the  limb  above,  to  arrest  the  further  development  of  the  fit.  Some  years 
ago  there  was  in  the  Evelina  Hospital  a  girl  who  constantly  wore  round 
her  wrist  a  piece  of  cord;  this  was  pulled  tight  as  soon  as  she  felt  the 
sensation  which  indicated  an  attack,  and  not  a  single  one  developed  itself 
during  several  weeks ;  after  a  time  bromide  of  potassium  was  administered, 
snd  the  aura  then  ceased  to  recur. — (C.  H.  F.)  Many  instances  of  a  similar 
kind  have  been  placed  on  record  by  different  observers.  Bazire  mentions 
the  case  of  a  woman  whose  fits  were  always  preceded  by  spasmodic  closure 
>f  the  left  hand ;  by  forcibly  extending  the  fingers,  and  keeping  them  open* 
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an  impending  attack  could  be  warded  off.  A  patient  of  ReTBoldft^  litd 
jerking  of  the  left  leg,  which  was  drawn  up  behind  him  whan  hie  Attack 
began;  it  was  arrested  by  extension  of  the  muscles. 

When  an  epileptic  fit  is  ushered  in  hy  no  symptoms  but  pallor  of 
face  and  tonic  spasms,  it  would  appear  that  the  prompt  inhjilaUon  of  wii 
of  amyl  may  sometimes  arrest  it^     Crichton  Browne  has  related 
stances  of  thiu.     One  is  that  of  a  man  who  started  up  suddenly  in  bed, 
hia  eyes  fixed  and  his  head  turned  to  one  side  ;  the^e  symptoma  were  kuam 
to  indicate  the  approach  of  an  attack  ;  the  nitrite  was  aduiinistcred,  $sd 
the  patient  at  once  fell  hack  on  his  pillow  in  a  half-faiiiting^  state,  but  with- 
out the  slightest  agitation  of  the  muscles.     In  another  case  a  fit  had  acUiaEf 
begun  in  the  ordinary  way  with  rigid  stretching  of  the  haud**  by  tbe  aidct 
and  turning  up  of  the  eyeballs,  when  the  nitrite  was  held  to  the  mcHitk  loi 
nostrik,  and  in  twenty  seconds  the  paroxysm  creased. 

After  an  epileptic  attack   has   fully  developed  itself,    there  ii  stani 
evidence  that  it  may  sometimes  be  cut  short  by  compressian  of  the  carotii 
artery  in  the  neck.     This  procedure  was  first  suggested  hy  Dr  P*ny.  <it 
Bathf  towards  the  end  of  the  last  century.     He  relates  a  ea»e  m  whidi  it 
proved  successfuL     A  man  who  had  been  liable  to  epilei>By  for  two  ran 
waa  one  day  begiuuing  to  have  a  fit;   his  eye«  were  assuming  a  T««iaf 
stare,  and  convulsions  were  beginning  about  his  throat,  when  Parrr  m»h 
strong  pressure  over  the  right  carotid  artery  :   upon  this  the  conruliioei 
ceasedt     and     the     attack     proceeded     no     further.     He     imitnict^    tW 
])atient  how  to  compress  the  vessel,  and  the  latter  afterwards  assured  i» 
that  when  he  had  sufficient  warning  he  was  often  able  to  prevent  tht  cp^ 
leptic  paroxysm.     At  Guy's  Hospital  this  practice  was  adopted  by  the  Ittr 
Mr  Stocker.  and  sometimes  with  striking  results  ;  but  it  wjtis  most  uwfal 
in   cases  with  a  strong  hysterical   element.     The  plan  which  he  iu«d  W 
adopt  was  to  press  both  thumbs  into  the  neck,  one  on  each  side,  ti^rirdi 
the  spine ;    in  doing  so  he  doubtless  compressed  other  structure*  \mak 
the  carotid  arteries,  and  the  pain  caused  may  well  be  supfiosed  to  hilt 
been  concerned  in  the  rapid  restoration  of  the  patient   to  cH/nsdi 
when  the  case  was  hysterical. 

When  we  are  called  to  a  patient  in  an  epileptic  attack  we  must  Ht  tltfi 
his  clothes  are  loosened,  especially  about  his  neck,  and  we  must  take  jtt' 
cautions  to  prevent  his  injuring  himself.     We  may  try  to  keep  the  t«s^ 
from  Vicing  bitten  by  putting  a  piece  of  india-rubber  between  the  U?€ti 
but  there  is  the  risk  of  its  falling  back  into  the  throat  and  causing  miotr 
tion,     A  thick  glove  or  the  sleeve  of  a  coat  is  safer.     Epileptics  who  iP* 
liable  to  attacks  in  the  night  should  be  careful  to  remove  faUe  teeth  ito^J 
the  mouth  before  going  to  bed.  lest  they  ahould  become  impioct4.Hi  Ifi  ll^^|| 
pharynx  during  a  parox^^sni.  ^1 

In  the  i(tatus  epiltpticus  it  would  appear  that  the  best  remedy  tt  tk 
inhalation  of  the  nitrite  of  amyl.  Crichton  Browne  has  recorded  tin  vmt^ 
in  which  ho  employed  it.  and  eight  of  them  terminated  in  recovtiT,  The 
effects  of  the  remedy  were  of  the  most  striking  character.  He  adds  tin* 
he  has  found  no  other  plan  of  treatment  of  nearly  the  same  vmltie 
status  epilepticua  as  inhalation  of  the  nitrite  of  amy]. 

For  itiftiHnce.  n  m&n,  »ped  tblrtyt^^etweeii  Maty  (Jtb  nnd  lOtli  httft  from 
epileptic  fiU  n  dtiy.     On  tlip  llth  be  wns  in  n  titcwt  critical  ondittoa ;  lu 
breiitbiii^  atcrtoroaBlx*  wltli  lirlH  pnrple  fcixture*.  and  ■tiefiini»ir  with  i 
pnlir-  wws  140.  tbe  tcmpcniture  103*'.     It  s  turned  «s«1©m  to  m«l(«  trint  of  ' 
n  forlorn  hope  be  was  mado  to  inbalc  five  drops  every  hour.    Hii  UremtUlftj;  a  I  l 
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less  laboured,  he  had  only  three  more  Ats  that  day,  and  on  the  12th  there  were  gleams  of 
conscionsness  while  the  pulse  and  temperature  fell.  On  the  14th  he  could  answer  questions, 
and  by  the  17th  the  fits  ceased,  and  he  passed  into  his  usnnl  state  of  health. 

The  withdrawal  of  a  few  ounces  of  blood  has  sometimes  suddenly  re- 
stored to  consciousness  patients  who  were  in  a  state  of  profound  coma. 
Some  years  ago  a  striking  instance  of  this  kind  occurred  at  Guy's 
Hospital  in  the  practice  of  Sir  S.  Wilks.  Perhaps  the  imdoubted  benefit 
•of  venesection  in  apoplectic  epilepsy  may  explain  the  reputation  of  bleed- 
ing in  cases  of  cerebral  haemorrhage.  The  present  writer  has  seen  good 
results  from  the  practice  (*  Medico-Chirurgical  Trans./  1891,  p.  151). 

(2)  For  the  prevention  of  epileptic  fits  in  those  who  are  liable  to  them — 
in  other  words,  for  the  cure  of  the  disease  epilepsy — the  bromide  of  potas- 
sium surpasses  all  other  drugs  in  efficiency.  Sir  Charles  Locock,  in  1857, 
was  the  first  to  recommend  it,  and  he  prescribed  it  particularly  for  women 
in  whom  the  attcu^ks  coincided  with  the  menstrual  periods.  But  subsequent 
-observations  have  shown  that  there  is  no  such  limitation  of  its  curative 
power. 

It  is  given  in  doses  of  from  ten  to  thirty  grains  three  times  daily, 
4tnd  it  must  be  continued  for  months,  or  even  for  two  or  three  years.  Its 
effect  is  sometimes  to  free  the  patient  from  the  liability  to  epileptic  attacks. 
In  other  cases  it  suspends  them  for  a  time,  or  diminishes  their  frequency 
4ind  severity,  but  when  it  is  suspended  they  soon  become  as  bad  as  before. 
In  yet  other  cases  it  does  good  for  a  time,  but  seems  to  lose  its  power, 
^although  the  patient  may  go  on  taking  it.  Lastly,  in  a  few  instances, 
■chiefly,  according  to  Gowers,  of  the  minor  form,  it  appears  to  be  alto- 
;gether  useless.  No  explanation  has  yet  been  found  for  the  varying  effects 
!  of  bromide  of  potassiiun  in  different  cases. 

Most  persons  can  take  from  ten  to  twenty  grains  of  bromide  of  potas- 
«Lum.  three  times  daily  without  suffering  any  ill  effects,  and  that  for  many 
consecutive  months  or  even  years.     These  are  the  patients  in  whom  epilepsy 
is  not  only  checked    but  cured.     In  some  cases,  however,  full  doses,  when 
long  continued,  and  occasionally  after  less  than  a  month,  produce  the  condi- 
tion called  Bromism,     It  was  well  described  by  the  late  Dr  Bazire  in  his 
translation  of  *  Trousseau's  Lectures '  (vol.  i,  p.  100).     The  symptoms  are 
^  headache,  apathy,  impairment  of  the  special  senses  and  of  common  sensation, 
loss  of  sexual  appetite  and  vip:our,  enfeeblement  of  muscular  power  in  the 
limbs,  tremor  of  the  hands,  and  impaired  action  of  the  heart.     A  young 
American  lady  once  came  under  the  writer's  care,  who,  after  taking  bromides 
lor  several  years  to  cure  epilepsy,  had  fallen  into  a  dull,  stupid,  listless  con- 
^  edition,  sitting  for  hours  without  speaking  or  moving,   and  incapable  of 
joining  in  society.     A  very  definite  symptom  of  bromism  is  anaesthesia  of 
;the   velum   palati,   uvula,    and   pharynx,   which  may   be   tickled   without 
[producing  deglutition.     The  conjunctiva  is  also  less  sensitive  than  usual. 

Another  remarkable  effect  is  the  production  of  a  cutaneous  eruption. 
This  more  or  less  closely  resembles  acne ;  it  consists  of  pustules  surround- 
Dg  hair-follicles,  and  arranged  in  patches  or  groups;  they  dry  up  into 
irge  scabs,  beneath  which  the  skin  becomes  red  and  thickened.  A  case 
f  this  kind  is  depicted  on  the  forty-third  plate  of  the  Sydenham  Society's 
Atlas.'  In  that  instance  the  scalp  and  the  extensor  surfaces  of  the  limbs 
"ere  especially  affected  by  the  eruption,  but  the  face  and  the  legs  are  more 
tten  its  principal  seat.  This  unpleasant  effect  of  bromides  may  be  pre- 
ented  or  mitigated  by  adding  arsenic  to  the  medicine. 
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One  is  not  infrequently  consulted  by  ft  patient  who  ha8  ju«t  had  a  it^ 
epileptic  attack.  The  bromide  should  then  be  prescribed  without  delij. 
If  one  were  to  lay  the  matter  in  all  its  bearings  before  the  patient  himielf, 
he  would  certainly  wish  to  take  the  medicine  regularly  for  a  l<mg  time, 
though,  in  the  event  of  no  further  attack  occurring,  it  must  always  remaxk 
doubtful  whether  or  not  there  was  necessity  for  treatment. 

If  the  bromide  of  potassiimi  fails  to  check  the  recurrence  of  attacbat 
epilepsy,  although  given  in  large  doses  and  with  perseverance,  we  most  the^ 
have  recourse  to  some  other  remedy;  and  perhaps  the  best  is  bellAdoDDi. 
This  was  strongly  recommended  by  Bretonneau  and  by  Trousseau.  At 
first  a  quarter  of  a  grain  of  the  extract  should  be  given  twice  or  three  time^ 
a  day ;  and  the  dose  should  be  gradually  increased.  At  one  time  a  patient 
of  Dr  Fagge  took  two  grains  three  times  daily  for  a  great  length  of  time, 
with  marked  benefit.  Trousseau  insists  that  belladonna  should  be  cat- 
tinned  for  a  long  period  if  its  value  is  to  be  tested ;  a  year,  he  saji,  » 
sometimes  scarcely  sufficient  for  the  discovery  of  its  influence ;  and  if  in  the 
second  year  there  should  be  some  improvement  it  may  be  worth  while  for 
the  patient  to  go  on  taking  it  for  three  or  even  four  years.  He  speiki  of 
it  as  completely  curing  the  disease  in  some  very  rare  cases ;  but  Rejnoldi 
never  knew  it  do  more  than  diminish  the  frequency  of  the  seizures. 

The  salts  of  zinc  are  useful  in  some  cases  of  epilepsy.  Wilb  ha» 
observed  more  than  one  case  in  which  the  patient  was  always  better  when 
under  their  influence.  Reynolds  speaks  favourably  of  the  oxide,  but  hu 
seen  no  good  result  from  the  sulphate.     Gowers  also  prefers  the  oxide. 

The  nitrate  and  the  oxide  of  silver  have  been  reconmiended,  but  ire 
probably  useless ;  and  one  must  not  forget  that,  taken  for  a  length  of 
time,  this  drug  will  stain  the  skin  of  a  bluish-black  colour.  It  is  beliered 
that  these  preparations  may  be  administered  with  safety  if  the  course  ii 
not  allowed  to  be  continued  for  more  than  six  weeks.  Thirty  yean  igo 
the  writer  often  saw  an  American  about  London  who  had  been  castrated 
and  afterwards  completely  blackened  by  nitrate  of  silver  in  the  hope  of 
curing  his  epilepsy.  His  skin  looked  as  if  it  had  been  polished  with  hlack- 
lead,  but  the  result  was  negative  so  far  as  the  disease  was  concerned. 

Another  and  more  recent  substitute  for  Bromides  is  Borax  in  full  doses. 
The  writer  has  more  than  onoe  found  it  apparently  efficacious,  and  it  has 
no  ill  effects. 

In  some  cases  the  introduction  of  a  seton  into  the  nape  of  the  neck  bts 
led  to  the  suspension  of  epileptic  fits.  A  patient  in  Maiy  Ward,  subject  to 
epileptic  fits,  had  a  seton  put  in  her  neck ;  and  the  fits  ceased  entiidv. 
After  more  than  a  year  the  seton  wa*  removed  and  they  reappeared ;  it  m 
again  inserted,  and  again  the  convulsions  ceased. 

The  application  of  ice  to  the  spine,  once  strongly  recommoided,  wu 
fully  tried  by  Reynolds,  and  was  foimd  to  be  useless. 

Trephining  is  a  dubious  remedy  in  cases  of  idiopathic  epilepsy,  though 
useful  in  Jacksonian  eclampsia  from  a  cortical  lesion  or  from  injorr. 
Numerous  cases  like  the  two  cited  above  (p.  925)  are  on  record  of  the  good 
effects  of  the  operation ;  but  the  prospect  is  far  better  when  the  diieaae  i» 
traumatic,  and  the  locality  for  the  operation  obvious. 

The  food  of  patients  suffering  under  epilepsy  should  be  light  lod 
unstimulating,  and  their  meals  regular  and  leisurely.  In  many  caaei  r^ 
ducing  the  quantity  of  meat  has  been  fSoUowed  by  a  marked  dedine  in  the 
number  and  severi^  of  the  fits.    The  writer  knew  a  ladj  wiiov  by  the  Ute 
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Dr  Raddifte's  advice,  lived  on  vegetarian  diet  for  some  years;  and  the 
effect  in  checking  the  disease  was  most  satisfactory;  the  attacks  became 
fewer  and  slighter,  the  general  health  improved,  and  when  laat  heard  of 
the  patient  had  been  well  for  several  years.  Experiments  on  the  in- 
fluence of  animal  food  were  made  at  the  West  Riding  Asylmn  by  Dr 
Merson,  who  kept  a  certain  number  of  patients  for  a  month  on  a  diet  in- 
cluding much  meat,  and  then  for  the  same  period  on  one  in  which  there 
was  none  at  all ;  there  was  no  marked  difference  in  the  number  of  fits,  but 
several  of  the  patients  were  much  more  dull  and  languid  when  taking 
animal  food  than  when  restricted  to  farinaceous  diet. 

Both  the  mind  and  the  body  of  epileptic  patients  should  be  kept  in 
exercise,  short  of  fatigue.  The  limbs  should  never  be  allowed  to  be  cold 
at  night.  It  is  said  that  nocturnal  seizures  have  been  prevented  by  a  prop 
being  put  under  the  upper  half  of  the  mattress,  so  as  to  keep  the  head  and 
shoulders  well  raised. 

In  cases  of  confirmed  epilepsy,  the  patients  do  much  better  when  re- 
moved from  home,  or  hospital,  or  asylum,  to  farms  or  colonies.  These 
have  long  been  established  in  Holland,  and  have  now  been  opened  in  this 
country.  One  for  men  is  at  Chalfont,  in  Surrey,  and  another  for  women  at 
Godalming.  A  large  colony  has  been  opened  at  Chelford,  in  Cheshire,  and 
the  London  County  Council  intends  to  establish  one  on  a  farm  in  Surrey. 

Paroxysmal  Vbrtioo.* — ^\^ertigo,  or  giddiness,  is  observed  in  many 
diseases.  It  is  a  frequent  symptom  of  cerebral  tumoiurs,  particularly 
those  of  the  cerebellum.  It  is  common  in  sesrsickness,  in  megrim,  and  in 
heart  disease.  It  is  a  physiological  result  of  a  blow  on  the  head,  of  the 
motion  of  a  vessel  on  the  sea,  or  of  a  swing,  and  also  of  cerebral  an»mia, 
whether  from  loss  of  blood,  or  chlorosis,  or  starvation.  It  occurs,  as  we 
have  seen,  in  both  the  severe  and  the  slighter  form  of  epilepsy.  Lastly,  it  is 
often  associated  with  defects  of  vision  and  paroxysmal  deahiess,  and  may  in 
this  clinical  connection  be  considered  here. 

In  some  cases  of  visual  vertigo  the  patient  feels  as  though  he  were 
made  to  turn  round  and  round,  or  were  against  his  will  impelled  forwards, 
or  backwards,  or  to  one  side  ;  in  others  he  fancies  that  objects  are  revolving 
round  him.  He  remains  conscious,  and  remembers  all  that  occurs.  If 
he  has  had  previous  attacks,  he  may  be  well  aware  that  his  sensations  are 
illusive;  yet  by  the  strongest  effort  of  his  will  he  is  incapable  of  over- 
coming their  effect.  In  a  first  attack  he  may  be  completely  deceived.  A 
patient,  who  happened  to  be  travelling  by  railway,  beheld  one  side  of  the 
carriage  suddenly  rise  four  or  five  feet,  and  throw  him  into  the  opposite 
comer.  He  naturally  supposed  that  there  was  a  serious  accident;  but 
in  reality  he  had  not  moved  from  his  seat.  A  patient  of  the  late  Dr 
Ramskill  while  walking  in  the  street,  suddenly  felt  the  pavement  imeven, 
with  alternate  depressions  and  elevations  over  which  he  seemed  to  be 
obliged  to  lift  his  feet ;  at  the  same  time  the  shop  windows  appeared  to  be 
moving  forwards,  and  the  passers-by  to  be  racing  past.  But  he  also  felt 
giddy  in  himself;  and  the  two  forms  of  vertigo  above  described  are  not 
distinct  affections.     In  most  cases  both  are  experienced. 

*  Vertigo  (vertere,  to  turn)  answers  to  the  English  words  giddiness  or  swimming  of  the 
held. — JFV.  Vertige.— G^enw.  Schwindel.  The  term  "paroxysmal  rertigo"  is  better  than 
"efnleptic  vertigo,"  for  the  latter  has  been  used  as  a  synonym  for  the  less  severe  form  of 
epUepsj— the  j^Hi  mat. 
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The  gait  in  ungteady  or  reeling;   the  piitieut  feels  afraid  of 
agamat   other   i>eople   or   siaroimding   objects ;    he    catches    hold  of 
support;  or  he  may  lose  his  balance  and  f»ll  lo  the  grouad.     Sometiiuci 
closing  the  eyes  removes  the  sen&atioo  of  vertigo  for  the  time.     NauAw 
often  acconipanies  the  attackfl,  or  even  vomiting,  as  in  sea-sickneas,  megriia^j 
and  concuBBion  of  the  brain. 

Visual  vertigo  is  the  result  of  a  sudden  change  of  accomtiiodatioii, 
of  looking  at  rapidly  turning  objects,  and  probably  deptfnda  on 
of  the  sense  of  equilibrium,  so  far  as,  in  a  vertical  plane,  it  is  derive 
the  ocular  muscleB,  and  in  the  tliird  dimension  of  j«pace  from  the 
muscle. 

Auditori/  vtrt it/it. —  Paroxysmal  vertigo  is  aften  connected  with  dea 
on  one  or  both  sides,  and  sensations  of  buzzing  or  singing  in  the  ears, 
connection  of  deafness  and  giddiness  has  been  loDg  known,  and  wu 
nised  in  his  own  case  by  Dean  Swift ;  so  that  neither  the  fact  nor  the  i  _ 

tiuditory  vertigo  was  new,  when,  in  1861.  Meniere  recorded  in  the  *  Garetle 
Medicale  '  some  remarkable  instances  of  this  kind,  and  offered  an  M^^Uf- 
mical  explanation  of  the  symptoms.  Such  eases  have  siince  received  tl^ 
mime  of  labyrinthine  vertigo  or  M^ni^re's  disease;  but  the  preimlent  intff* 
prelation  of  their  pathology  is  far  from  proved. 

In  the  first  place,  it  is  certain  that  affections  of  the  middle,  Aod  ma 
of  the  external  ear  may  give  rise  to  attacks  of  giddiness,  faintiiett^  u^ 
sickness.  For  example,  in  the  '  Archives  of  Ophthalmology  and  Oiolo^' 
for  1871,  both  Knapp,  of  New  York,  and  Bniuner,  of  Ztinch,  mectioAi  Mfff 
of  aural  oatarrh  in  which  such  symptoms  appeared;  and  Toynbee  muf 
years  ago  asserted  that  cerumen  accumulated  in  the  external  ineatuB  mi^lit 
by  its  pressure  on  the  membrana  tympani  produce  similar  eflfects. 

In  the  great  majority  of  cases  of  auditoiy  vertigo,  however,  the  murtj 
aeoessible  parts  of  the  organ  of  hearing  are  free  from  disease.     If  the  dra^f 
ness  is  of  one  ear,  a  tuning-fork  is  not  heard  on  thjit  ^ide,  even  when  pUarf 
upon  the  teeth  or  upon  the  top  of  the  head     It  is  hence  inferr^'ii  trxat  I 
seat  of  mischief  must  be  the  internal  ear. 

Hero  some  interesting  physiological  observations  appear  tu 
application.     Many   years   ago    Flourens   discovered   that    in    pit- 
rabbits  section  of  the  semicircular  canals  cauiics  btraiige  di 
tHjuilibrium.     More  recently  Mach,  of  Vienna,  and  Crum  Bru 
burgh,   showed  good  ev-idence  that  the  function  of  the«e   structure*  u  w 
furnish  the  impressions  which  form  the  principal  basis  of  our  knowledfrr  i»  J 
to  the  relation  between  our  movements  and  those  of  surrounding  chfda  H 
They    also    slinwed    what    are    the    several    dii»turhancc*s    of    c^|uilibrii»  T 
which  irritation  or  destruction  of  each  canal   ujay  Ijv  expected  to  prnJiK'        j 
Charcot   observed  a  case  of  paroxysmal   vertigo   in   wliich   the  lesioii  »• 
chiefly  in  the  left  ear,  and  in  which  the  direction  of  reeling  was  priadiaQf 
forwards,  but  sometimes  backwards,  while  occasionally  there  was  a  mum  d 
mtation  on  a  vertical  axis,  always  from  left  to  right.     Thia  last 
presumably,  be  due  to  irritation  of  the  left  horizontal  ampulla,  while 
menta  fon^*ards  and  backwards  would  answer  to  irritation  of  the 
and   superior   canals   respectively.     Destruction    of   the    sau»e   pans  ^oS 
produce   precisely   the   converse  effects:    and   thu«   there    is   no  ditt^J 
in  accoimting  for  the   fact   that    some   patient**    have   mhown   a  t^AenfJ 
to  reel  towards  the  side  on  which  they  were  deaf.     In  either  ca*e  the  nct^ 
movements  are  supposed  to  be  the  reflex  results  of  the 


M£xii:UK*S    DI8EASK 


933 


Teyed  fi*om  the  aeTeral  canals^  iuipregaions  wlilch  under  normal  condition& 
bti lance  one  Another,  but  do  sc*  uo  longer  when  one  of  the  ampull«  is 
diseased  or  injured. 

Even  when  morbid  changes  in  the  meatus  or  tyin|iauuui  are  obvioualj 
present,  it  may  be  supposed  that  the  direct  cause  of  vertigo  is  disorder  of 
the  labyrinth ;  for  pregsure  upon  the  fenestra  ovalis  may  easily  cause  in- 
creased tension  in  the  scauicircular  canals.  Thus  all  cases  of  **  auditory 
vertigo  **  might  come  to  be  included  under  labyrinthine  vertigo. 

It  18  due  to  Meniere  to  say  that  he  did  not  pretend  to  draw  attention  ttfc 
the  fact  that  vertigo  is  apt  to  occur  in  those  who  suffer  from  deafness  or 
from  some  disease  of  tlie  internal  ear ;  for  this  was  well  known  before. 
What  was  really  new  in  Ms  paper  was  that  he  endeavoured  to  show  that 
Budden  apoplectiform  symptoms  (including  transient  loss  of  csonscious- 
ness)  might  occur  in  a  person  previously  healthy,  might  be  followed  by 
deafness,  and  that  the  cause  of  such  attacks  niight  be  an  affection  of  the 
internal  ear.  He  relates  several  cases  of  patients  who  fell  down  insensible^ 
and  who,  when  they  recovered,  were  found  to  be  deaf ;  ^md  a  similar  instance 
has  been  since  recorded  by  Knapp. 

The  only  one  of  Meniere's  caaes  in  which  a  pogt-vwricm  examination  was 
made  is  the  tenth  and  last  of  bis  series.  A  young  woman,  while  menstru- 
ating, undertook  a  night  journey  outside  a  coach.  She  suddenly  became 
completely  deaf,  and  was  admitted  into  Chomel's  wards.  The  principal 
aymptoms  were  constant  vertigo  and  vomiting.  She  died  on  the  fifth  day. 
At  the  autopsy  no  disease  coo  Id  be  discovered  in  the  nervous  centres ;  but 
the  semicircular  canals  iu  each  ear  contained  a  reddish  plastic  substance, 

**  Surely,"  remarks  Dr  Fiigge,  **  this  observation  is  very  inconcluuiive. 
Cases  in  which  an  autopsy  fails  to  reveal  a  satisfactory  explanation  for  cere- 
bral symptoms  present  during  life  are,  after  all,  not  very  rare ;  and  it  seems, 
rash  to  assume  that  the  state  of  the  labyrinths  wm  the  real  cause  of  the 
fata!  illness  in  Chomers  patient.  Moreover,  as  Brunner  points  out,  even  if 
fall  value  were  allowed  to  the  case  in  question,  one  could  hardly  take  it  aa 
demonstrating  the  nature  of  those  other  cases  in  which  cerebral  symptoms 
come  on  suddenly  and  rapidly  pass  off.  In  these  it  has  been  supposed  by 
Knapp  that  haemarrhage  takes  place  into  the  semicircular  canals.  But 
since  the  deafness  is  often  simultaneous  in  the  two  ears,  the  blood  must  be 
effused  on  both  sides  at  or  about  the  same  time,  and  this  makes  the  ex- 
planation very  improbable.  It  is  true  that  haemorrhage  into  both  retinie 
occurs  in  cases  of  Bright ^s  disease;  but  surely  not  so  an  to  cause  sudden 
and  total  blindness.'** 

Wilks  inclines  to  put  the  seat  of  auditory  vertigo  not  in  the  semicircular 
canals,  nor  in  the  branch  of  the  portio  mollis,  which  supplies  them,  but  in 
the  brain  itself.  This  view  applies  well  to  cases  of  Meniere's  disease  in  the 
stricter  sense  of  that  term  ;  the  sudden  loss  of  heiiring  may  be  attributed 
to  an  affection  of  the  auditor^'  centres  in  the  teniporo-sphenoidal  lobes*  and 
the  giddiness  to  the  probably  adjacent  centre  for  equilibrium.  Whatever 
peculiarities  in  the  direction  of  the  vertigo  have  been  supposed  to  depend 
upon  affections  of  particular  ampulla?,  can  be  referred  to  corresponding^ 
changes  in  the  centre,  for  here  each  canal  must  be  represented. t 

*  The  writer  once  saw  retinal  litem orrha^e  in  tlio  cotirse  of  clirouic  Brigbl'&  diten!^^ 
cause  itnddvn  and  totnl  blindness;  bat  lu  ihut  pittient  tlie  other  retina  tiad  been  long 
•ffected  without  bm  knowledge. 

t  The  aniilogj  of  the  other  ])arox)*snia1  DearoteB  strooglj  »apporta  Wi1kfl*«  viovr. 
tmpainnent  of  »igUt  li  a  frequent  ivinptom  of  migraine,  and  it  ii  certainly  due  W  ^k?^ 


tM 


MMmm>Mj  vAirfiyii 


MMmdm 


tht 


bfth^i 


t;  amA  the  late  Mr  Bmioa  ictJOMlul  m  1873 

vmi  Qsi J  trtiMinit  dffnf^  flad  m  wfcidk  tM, 
m  hram^a,  back  to^eiltktr  bf  ibm  pattea^  bcia^  € 
.  UhA  ta  ccrtata 

rtata  aiBMcal  tgta,  tlMae  flf  ths 
vliile  thaae  of  tk  lover, 
tfe  M^ar  actai«a  are  haari  ▼07  uapcrfectlj.    He 
thai  tht  •eat.af  dia  aflartion  ia  in  tlie  Ubyrintk ;  ba& 

ia  an  obatri  ■tiau  aC 
I  a(  iialigO' 
la  laag  aa  tha  denteaai  ia  partial, 
biesvMa  coaipkicu    Tlii%  bEmev^n*,  le  aol  alvaji  Ilia 
tkm  vriter'a  wha  wm  psmuaitlj  deaf  witli 

verticil  ae  the  oOkt  giadulif  beoeiaa  deaf  aba;  uaiB,  with  panlfi 
both  aoeblgar  and  nlnctiiar  branchea  of  the  portao  nailfia^  the  dgafara 
f^aapiate^  and  the  tianttia  aad  rertigp  f<inetairt  Evea  if  ve  adasl 
in  aoma  of  theie  cneee  the  labjrtnth  tn  the  iaieiiial  ear  ia  real^  the 
priaianfy  affeetod.  the  waie  thing  need  not  be  traa  of  the  ** 
caaee.  Eptlapaf  aad  DUgraina  ma^  be  excit^  bj  a  Tarktr  of 
wbj  not  parosjimal  Tcrt^ ! 

Histott  pubhebed  aine  case*  of  irertafo^  moilfy  pamAjmia 
cftetad  with  damintm,  tinnitnit,  and  neaiea  or  raniittng,  in  the  *  d^r^ 
pilal  Bcpofta'  for  1873  (voL  xviii,  p.  193).    In  eoma  of  theae  tha 


atil 

«f 


I 


ta  th» 


an  boflh  ttdea»  and  in  two  (Caaea  3  aad  9)  the 
oeftain  miuioal  aoondi  waa  ddmhelj  impaired. 

DgMpepiie  aerfftjrou — Wa  m^  deacribe  tbia  *"  gnflfio'*  or  ^  1 
tigo  aa  diitiaei  fran  otbar  Tvietiei  of  giddineat;  bat  it 
to  differ,  exoefit  ia  origitty  from  that  which  dep«da  00 
remaiked  that  the  Tcrtigo  eaoeed  by  bilious  dem^eoaa 
v^ben  the  patieiit  etoopa  or  laji  hie  head  upon  the  pfllow,  and 
he  etaadi  upr^bt ;  bot  this  diatinclion  is  not  oomtant. 

A  rlaeaical  instance  of  Tertigi^  naniM>a,  deafaieea  and 
head,  cooking  on  as  a  paroxjrsmai  diacaao  aarlj  in  life  aad  persialiflg  m& 
old  age  and  senile  imbeciiitf  came  on,  is  that  of  Dean  Swilt  Or  WiA^ 
bam  Legg  and  Or  Bucknill  independentlj  argued  in  fmrottr  of  its  betif  i 
typioal  case  of  M^ni^re's  disease ;  but  we  haire,  of  cotine,  no  lE3Mwli4|s  d 
the  eondition  of  the  labjrinth.  Swift*8  account  of  the  origin  of  his  sttacil 
in  a  fit  of  indigestion  while  he  was  liTing  with  Sir  WtUiam  Temple  wiaU 
point  to  verHgo  a  ttamacho  Ictso* 

In  aome  oases  the  ingestion  of  food  which  disagrees  with  the  pslifft 
leads  so  qiticklj  to  swimming  in  the  head  that  the  connecti^m  osuMl  hf 


•ffeetioti  of  tie  br*is  and  not  of  tbe  ^et.  Indaed,  ''clondiAcw  Wtoe  tbs  ^m'  tti 
''otMCttTAtinn  of  tbe  vistial  add  "  &re  iD€iiti<m«d  «■  hmriDg  been  pppteot  «lti  Uw  fwtfifvb 
•one  of  M^ni^'i  and  Krapp't  case*;  and  it  mtLjhe  tiint  in  tliMe  ivciascMlteaiaah 
praMnUd  m  eambinaUoti  of  the  two  Deuroiet,  tbe  nerve-ctonxi  ttptva^iic  btyand  ila  waf 
limiti  and  cmfrancbing  npoti  tbe  urea  concerned  io  micTBine.  So  ako  hu  Ubt  "ipfbrii 
form '  ^  ciM*  detcribcd  bj  M^ni^f«,  we  mfty  accoutit  for  tbe  loa*  of  vmamtt^am  hf 
tnppoeing  tbat  tbe  difturbanee  tpread  orer  the  benaiipberv^  ■•  m  t^^Xig^af, — C.  H.  f, 

*  "  1  wa*  «i*tzed  with  so  croel  a  fit  of  that  g^ddiue«"  ("sad  weabMM  sal  iktewb 
-mj  ttomach")  ''which  at  titne*  bus  panned  me  from  mj  jonlb,  tlut  I  wm  fonw^feefif 
down  on  a  bed  for  two  honrt"  (Dec.  17, 1784). 
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OTerlooked.  Murchisuii  mentions  a  medical  friend  of  his,  a  sufferer  from 
polity  and  who,  whenever  he  drank  u  cup  of  tea  or  a  glass  of  champagne, 
woe  seized  with  sudden  giddiness  ;  his  head  felt  empty,  neighbouring  objecte 
'Seemed  to  whirl  about  bim,  and  lie  had  to  hiy  !iold  of  fiomething  to  pre\*ent 
falling.  After  a  few  seconds  or  minutes  the  attack  passed  off,  but  in  many 
patients  the  vertigo  often  lasts  longer. 

Dr  liam^kiH  recorded  the  cute  of  a  mercbaot  who  was  one  dfiy  quietly  walking  in  tlie 
city  from  one  office  to  another,  when  he  was  eeized  with  giftdioe»s^  so  tbiit  be  reeltfdi  aad 
hud  to  lay  hold  of  u  post  which  was  near  at  hand.  In  a  few  hours,  afl^  A  par^e,  he 
became  better,  but  he  felt  weak  and  ^hakeiu  mid  complained  of  a  heavy  diffused  headaclve* 
Aliout  three  hours  before  the  attack  he  hnd  eaten  haistilyj  mid  with  iui])erfect  mafltication, 
a  breakfast  of  which  ^aasagesand  Devonshire  cream  formed  a  part;  and  to  thiB  the  Tertige 
-wat  ascribed^  no  doubt  with  justice.  Yet,  during  the  following  month,  the  same  patient 
liad  five  ilmilar  attacks^  not  one  of  which  could  bo  traced  to  any  such  cause,  he  having  in 
the  meantime  become  very  particular  as  to  his  diet.  There  were  no  poeitive  signs  of  gastric 
disorder:  the  proof  was  the  nuecess  of  treatmetit  directed  to  the  digestive  organs* 

A  second  medical  friend  of  Dr  Miirehison'a,  who  had  never  had  gout,  was  setted  with 
dimnesfl  of  sight  every  night  while  writing.  He  took  iron  and  quinine  without  any  beneBt. 
He  was  advised  to  give  up  practice  for  a  time,  and  try  the  effect  of  a  change  of  air;  hot 
while  be  was  making  up  his  mind  to  go  scrioua  a  fltep>  be  took  a  few  grains  of  blae  pill« 
and  his  symptoms  at  once  diBtqtpearcd. 

Other  forms,- — Trousseau  quotes  from  Boerhaave  the  case  of  a  man  who, 
during  two  years,  was  seized  with  Kvuiptomft  of  vertigo  whenever  be 
attempted  to  stand  up.  In  vain  had  the  ablest  practitioners  attempted  to 
cure  him.  He  had  a  first  attack  of  gout,  and  from  that  time  the  giddineMi 
-ceased. 

Vertigo  may  replace  other  paroxysmal  neuroses.  Giddiness  is  occasion- 
ally present  during  the  paroxysms  of  migraine;  and  Dr  Liveing  refers  to 
two  cases,  in  each  of  which  an  attack  of  intense  vertigo,  of  short  duration, 
several  times  replaced  the  ordinary  sick  headache. 

Idiopathic  or  **  essential  *'  vertigo  appears  sometimes  to  be  transmitted 
by  inheritance.  One  of  Dr  Ramskill*^  patients  suffering  from  vertigo  had  a 
father,  aged  seventy-one,  who  had  been  subject  to  it  for  thirty-five  years ; 
and  who  also  was  subject  to  asthma.  Another  patient  suffered  for  three 
years  from  hereditary  vertigo,  for  Tvhich  no  other  cause  could  b^  dis- 
covered, and  which  resisted  all  treatment.  It  is  true  that  in  that  case  the 
^ddiness  after  a  time  became  almost  continuous;  and  persiRtent  vertigo  is 
most  often  due  to  obstructive  disease  of  the  cerebral  arteries.  Neverthe- 
less a  case  is  recorded  by  Charcot  ('  Progr^s  M«kl./  ii)  of  a  woman^  aged 
fifty-one,  who  had  for  six  years  suffered  from  continuous  vertigo.  It  did  not 
intermit  even  at  nighty  and  was  so  severe  that  she  could  neither  walk  nor 
Btand,  for  the  slightest  movement  of  her  head  made  her  clutch  at  surround- 
iBg  objects  for  support.  The  complaint  had  lasted  twenty-six  years;  but 
for  a  long  time  it  only  occurred  in  paroxysms.  She  had  disease  of  the  tym- 
panum on  each  side. 

Treatment. — Bromide  of  potassium  is  of  more  service  than  any  other 
medicine  in  treating  vertigo,  and  its  value  is  sometimes  as  striking  a« 
in  epilepsy  itself.  Many  aural  surgeons  use  chloride  of  iuumoniuui  for 
thoee  cases  of  vertigo  associated  with  deafness.  In  April,  1890»  the 
writer  had  a  marked  case  of  paroxysmal  vertigo  in  Philip  Ward,  with 
severe  headache,  tinnitus,  and  temporary  deafness  with  vomiting,  but  with 
no  evidence  of  organic  diseane  of  the  brain  or  the  ear.  The  patient,  a 
man  about  tifty,  bad  beon  subject  to  the  attacks  for  several  months,  and 
jecorered  rapidly  under  moderate  doses  of  bromides. 

Incjuiry  mast  be  made  for  symptoma  Of  dyspepsia  or  of  gout.    A  good 
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plan  is  to  give  a  few  grains  of  bicarbonate  of  soda  or  bismuth,  with  aro- 
matic  spirits  of  ammonia  in  chloroform  water.  Blue  pill,  with  or  without 
colchicum,  sometimes  works  marvels.  Wine  is  valuable  in  senile  verti^. 
One  (^  Charcot's  patients  was  cured  in  two  months  bj  fifteen  grains  of 
quinine  daily ;  but  in  a  very  characteristic  case  of  auditory  vertigo  nnder 
the  writer's  care  the  patient  had,  by  Professor  Charcot's  advice,  takei; 
quinine  in  full  and  repeated  doses  without  the  least  benefit. 

Paroztsmal  "MlAsia* — ^There  is  a  paroxysmal  neurosis  in  which  the 
attacks  take  the  form  of  transitory  mania.  A  good  example  was  recordtti 
by  Dr  Maclaren  in  the  '  Medical  Times  and  Gazette '  for  1876. 

The  patient  was  a  slightly  built  lady,  aged  forty-three,  with  winning  mannen  aad  x 
soft  qniet  voice.  She  was  characterised  by  exalted  relif^ious  feelings  and  morbid  Be1llitiT^ 
ness.  She  wonld  be  reading  her  Bible  and  talking  gently  to  her  attendant,  when  soddcoly, 
without  a  moment's  warning,  she  would  throw  the  book  out  of  the  window,  and  make  t 
rush  to  run  her  head  iuto  the  fire;  or  she  would,  perhaps,  turn  on  the  attendant  and  try  to 
strangle  her.  She  would  then  struggle  on,  keeping  all  the  time  perfectly  silent,  or  attcriif 
only  an  occasional  word  of  Scripture,  until  she  was  exhausted,  or  until  by  a  kiad  i 
awakening  she  became  restored  to  her  former  condition.  Sometimes  in  the  attsekiike 
would  expose  her  person.  During  the  intervals  she  had  little  or  no  recollection  of  wkit 
she  had  done. 

One  peculiarity  of  the  paroxysms  in  this  case  was  that  in  each  of  them  the  patint 
made  eiforts  to  get  at  one  particular  picture,  which  at  other  times  excited  no  enotios. 
Thus  it  seemed  that  she  followed  out  in  successive  attack*  trains  of  thought  of  which  the 
had  no  knowledge  during  the  intervals;  and  her  condition  might  so  far  be  termed  one  of 
"  dual  consciousness." 

Trousseau  gives  the  following  instances : 

A  gentleman  was  attending  a  literary  meeting  at  the  Hdtel  de  Ville,  when  he  ran  oit 
and  walked  for  some  minutes  on  the  quays,  avoiding  with  success  both  the  camtgo. 
and  the  passers  by.  When  he  recovered  he  found  that  he  had  neither  greatcoat  nor  bit; 
he  returned  to  the  room  and  resumed,  with  a  perfectly  lucid  mind,  the  historical  discniiioa 
in  which  he  had  before  taken  an  active  part. 

The  same  patient,  a  magistrate,  was  presiding  at  a  provincial  tribunal,  wben  he 
suddenly  got  up,  muttered  a  few  unintelligible  words,  and  went  into  another  roGO.  He 
was  followed  by  the  usher,  who  saw  him  make  water  in  one  corner,  after  which  he retaned 
to  his  seat. 

Another  patient  of  Trousseau's,  an  architect,  used  often  to  have  an  attack  while  walkiag 
across  a  narrow  plank  at  a  height  from  the  ground.  He  never  met  with  any  aecidnt, 
although  he  would  run  rapidly  over  the  scaffolding,  shrieking  out  his  own  name  in  a  losi 
abrupt  voice.  A  moment  Afterwards  he  wonld  resume  his  occupation  and  give  orden  to 
his  workmen,  without  any  recollection  of  what  had  occurred  to  him. 

Most  patients  subject  to  paroxysmal  mania  have  before  suffered  from  tbs 
fjetit  mal,  if  not  the  haiU  mcU,  Hughlings  Jackson,  indeed,  belieres  that  & 
transitory  epileptic  paroxysm  really  occurs  each  time  before  the  mental  sym- 
ptoms develop  themselves.  In  other  words,  he  thinks  that  the  affection  it 
identical  with  that  form  of  mania  which  sometimes  follows  an  epileptic  fit 
(p.  918).  This  view  supposes  that  the  necessary  condition  for  the  occur- 
rence of  the  mental  disorder  is  the  removal  of  the  control  of  the  highest 
centres,  which  are  exhausted  by  the  discharge  during  the  tit. 

Even  when  paroxysmal  mania  occurs  in  those  who  are  subject  to 
frequent  epileptic  fits,  one  may  be  unable  to  ascertain  the  fact  at  tbe 
time.  It  often  happens  that  a  patient  in  this  condition  is  brought  to  a 
hospital  by  the  police,  and  it  may  be  impossible  for  one  to  say  whether  he 
is  an  epileptic,  or  drunk,  or  suffering  from  meningeal  hsemorrhage. 

*  ^aoajfaw.  — Epileptiform  mania  —  Paroxysmal  iDtanity  •*  Fsrar 
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JacktOD  records  an  interesting  case  of  a  woman  who  was  brought  to  the  London 
Hospital  in  a  maniacal  state,  with  a  deep  gash  in  the  left  arm,  by  which  the  elbow-joint 
was  opened.  She  accused  different  people  of  having  inflicted  this  wound  upon  her,  bat  it. 
was  ascertained  beyond  doubt  that  she  had  done  it  herself.  She  had  been  cutting  bread 
for  her  children's  tea  when  she  suddenly  sent  them  all  out  of  the  room.  A  short  time- 
afterwards  she  was  found  lying  in  a  pool  of  blood  on  the  floor.  On  the  following  day  she 
was  rational,  but  furious  munia  returned  several  times  during  the  next  week.  On  inquiry 
it  was  ascertained  that  she  had  been  subject  to  epilepsy,  in  both  the  minor  and  graver  form.. 

A  patient  8u£feriiig  from  this  form,  of  disease  is  liable  to  find  himself  in. 
the  hands  of  the  police  for  some  offence  committed  during  the  paroxysm : 
and  although  to  a  skilled  medical  observer  it  is  evident  that  he  is  irrespon- 
sible, there  will  be  difl&culty  in  making  this  clear  to  others.  Jackson  has. 
done  much  towards  the  elucidation  of  such  cases  by  studying  other  instances 
in  which  the  acts  performed  are  not  criminal  but  absurd;  they  may  be* 
marked  by  precisely  the  same  adaptation  of  means  to  ends,  and  yet  they 
leave  no  trace  on  the  memory,  and  were  performed  without  the  actor's, 
intention  or  even  knowledge. 

Thus  one  of  his  patients  had  been  talking  about  supper,  and  it  had  been  agreed  that  he 
and  his  wife  should  have  some  cold  fowl,  and  her  sister  some  cocoa.  Soon  afterwards  he 
felt  the  symptoms  of  an  attack  and  sat  down  on  a  chair  against  the  wall  of  the  kitchen,, 
where  he  haroened  to  be.  He  remembered  nothing  further,  but  his  sister-in-law  came  in 
and  found  him  standing  by  the  table  mixing  cocoa  in  a  dirty  gallipot,  which  was  half  filled 
with  bread  and  milk  for  the  cat,  and  stirring  the  mixture  with  a  mustard-spoon,  which  he 
flsuld  not  have  obtained  except  by  going  to  the  cupboard  for  the  purpose.  If  the  object, 
fetehed  had  been  a  knife,  and  if  he  had  inflicted  some  injury  with  it,  this  purposive  action 
would  have  seemed  a  strong  point  against  him. 

Jackson  himself  admits  that  the  form  taken  by  a  man's  mental  auto^ 
matism  during  the  paroxysm  depends  very  much  on  his  previous  character. 
A  savage  and  suspicious  man  would,  when  his  higher  facidties  were  tem- 
porarily in  abeyance,  be  more  likely  to  kill  some  one  than  to  mix  cocoa, 
for  his  sister-in-law.  Indeed,  the  actions  performed  during  a  state  of  un- 
consciousness are  sometimes  exactly  those  which  would  have  been  per- 
formed if  the  patient  had  been  in  full  possession  of  his  faculties.  The  man 
last  referred  to  had  on  another  occasion  ordered  dinner  at  an  eating-house,, 
when  his  mentcd  condition  underwent  a  change,  and  he  remembered  nothing 
more  until  he  found  himself  at  his  desk  in  the  ofl&ce,  feeling  rather  confused. 
He  had  to  go  to  the  place  and  aak  whether  he  had  had  his  dinner,  and  he 
then  found  that  he  had  eaten  it  and  paid  for  it,  and  that  neither  landlady- 
nor  waiter  had  noticed  any  peculiarity  about  him. 

In  other  cases  the  patient  goes  through  ordinary  actions  in  an  absurd 
way.  Thus  another  of  Dr  Jackson's  patients,  while  in  an  omnibus,  was  one- 
day  observed  to  blow  his  nose  upon  a  piece  of  paper,  and  when  he  got  out 
he  gave  the  conductor  £2  10s.  instead  of  the  usual  coppers.  A  third  patient 
one  day  found  the  extinguisher  of  a  candle  in  his  waistcoat  pocket.  For- 
some  years  he  invariably  looked  at  his  watch  after  each  fit,  and  he  must,. 
in  an  attack,  have  mistaken  the  extinguisher  for  his  watch. 
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SUNSTROKE,  AND  THE  EFFECTS  OF  DRINK,  OPIUM,  ETC. 

"And  wben  the  child  was  grown,  it  fell  on  a  day  that  he  went  out  to  hit  father  to 
the  reapers.  And  he  said  unto  his  father, '  My  head,  my  head !'  And  he  said  to  a  bd, 
'  Carry  him  to  bis  mother.'  And  when  he  had  taken  him,  and  bropght  hitp  to  his  boUmt, 
he  sac  oil  her  knees  till  noon,  and  then  died." — 2  Kings  iv. 

,"  O  that  men  should  put  an  enemy  into  their  mouths  to  steal  away  their  bnuns!** 

"  I  paused  seasonably :  but  with  a  difficulty  that  is  past  all  description.  Nothing  ikrt 
of  mortal  anguish  in  a  physical  sense  it  seemed,  to  wean  myself  from  opium;  yet,<mtW 
other  hand,  death  through  overwhelming  nervous  terrors,  «leath  by  brun  fever  or  by 
lunacy,  seemed  too  certainly  to  besiege  the  alternative  cour8e."'-DB  QvivciT. 

Heat-strokk. — Origin  and  pathology — Symptoms  of  the  cnrdiac  and  cenkp- 

spinal  fornis — Prognosis — Sequelae — Pathology — Diagnosis — Treaimeni 
Alcoholic  Neuroses. — Delirium  tremens — its  symptoms  and  course— propm 

and  treatment — Chronic  alcoholic  poisoning — its  symptoms  and  coutm— <»(«- 

cedents — diagnosis  and  treatment. 
Narcotic   Neuroses. — Opium-eating — The   morphia   habit — Symptom  (u^ 

resuUs — Treatment — Neuroses  due  to  other  narcotic  drugs. 
Neuroses  from  lead  poisoning — from  Arsenic — from  Mercury-— from  Zinc. 

Bbforb  concluding  the  long  series  of  functional  disorders  of  the  nfinooi 
system,  we  must  find  room  for  some  which  are  the  direct  result  of  eiteruil 
disturbing  causes,  namely,  heat  and  poisons. 

Hbat-strokb.* — That  exposure  to  intense  heat  is  sometimes  foliated 
by  alarming  or  fatal  cerebral  symptoms  is  well  known.  The  affection 
is  not  uncommon  in  the  hotter  parts  of  India  and  China,  aad  is  also  ireqaent 
xiuring  the  hot  season  in  New  York  and  in  Australia ;  but  heat-stroke  ii 
Very  rare  even  during  the  hottest  summers  in  England,  and  is  far  from 
x;ommon  in  the  South  of  Europe  or  in  South  Africa. 

The  common  term  ''  Sunstroke  "  is  inaccurate,  for  the  direct  rays  of 
the  sun  are  not  required  to  produce  it ;  it  often  c<»ne8  on  at  night  if  tlio 
temperature  is  very  high,  particularly  when  a  nimiber  of  persons  are  cpowW 
together,  as  among  soldiers  in  barracks,  or  sailors  or  emigrants  on  boiid 

•  St/no»ifms.—So\h  ictus— Insolatio^Siriaus— Sunstroke— Heat-aiK»ltxj--TlMiwe 
^fer.—Fr.  Coup  <le  suleil-La  calenture  (in  ^urij.-^Oerm.  Hitisehlag,  SoaaieartiA. 
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"Ship.  Sir  Joseph  Fayrer  has  seen  it  at  Aden  among  the  stokers  in  the 
engine-rooms  of  the  Red  Sea  steamers.  Heat-stroke  is  therefore  a  better 
name. 

As  might  be  expected,  this  disease  often  attacks  several  men  simul- 
•taneouslj  or  in  rapid  succession.  Maclean  witnessed  many  soldiers  of  the 
98th  Regiment  struck  down,  of  whom  about  fifteen  died  on  the  spot,  in 
taking  possession  of  a  steep  hill  in  China  in  1842. 

But  the  men  who  suffer  from  heat-stroke  appear  to  be  never  more  than 
-a  minority  of  those  who  are  exposed  at  the  same  time  to  the  sun's  rays. 
This  depends  upon  the  fact  that  it  is  not  the  degree  of  heat  of  the  air 
•but  that  of  the  tissues  which  determines  the  symptoms.  So  long  as  heat  is 
.given  off  freely  from  the  skin  by  radiation,  conduction,  and  evaporation, 
and  from  the  lungs  by  evaporation,  the  body-temperature  does  not  rise 
above  normal ;  and  Dr  Fordyce  proved  in  his  well-known  paper  before  the 
Royal  Society  that  men  can  exist  without  danger  in  a  room  so  hot  as  to  cook 
-a  mutton  chop.  Maclean  remarks  that  the  closely  shaven  heads  of  the 
'Chinese  bear  the  hottest  sun  without  ill  effects,  although  it  is  true  that  they 
generally  use  their  fans  to  keep  up  a  free  current  of  air  about  their  faces. 
Sportsmen  in  India  expose  themselves  to  very  high  temperatures  with  com- 
•parative  impunity  so  long  as  they  take  care  to  wear  light  clothes,  to  protect 
the  head  and  neck,  and  to  abstain  from  stimulants.  Thus  it  is  of  the 
highest  importance  that  soldiers  and  others  who  have  to  bear  fatigue  in 
hot  climates  should  be  suitably  dressed,  and  should  have  no  accoutrements 
which  can  interfere  with  the  play  of  the  lungs. 

More  than  one  observer  has  noticed  that'  fat  ajid  heavy  men  are  most  I 
apt  to  suffer  from  sunstroke.  Apart  from  crowding  and  defective  ventila-  ' 
tion,  exhaustion  from  prolonged  exertion  is  a  predisposing  cause.  An  attack 
seems  more  likely  to  occur  when  the  air  is  loaded  with  moisture,  since  this 
must  Interfere  with  evaporation  from  the  skin ;  but  there  was  extreme  dry- 
ness at  the  time  of  an  outbreak  which  Surgeon-General  Longmore  saw  at 
Barrackpore.  Europeans  are  supposed  to  be  more  likely  to  suffer  from  the 
disease  when  they  have  only  been  a  short  time  in  India,  but  this  is  only 
because  they  are  unaware  of  the  necessary  precautions  or  despise  the 
advice  of  others.  There  is  good  evidence  that  natives  are  by  no  means 
free  from  heat-strokes,  and  the  same  is  true  of  the  negroes  in  America. 

Symptoms, — ^The  symptoms  of  heat-stroke  vary  in  different  cases. 

There  is  a  "  cardiac  "  form,  in  which  the  man  falls  down  suddenly  in-  i 
sensible,  and  after  a  few  hurried  gasping  respirations,  death  by  syncope  \ 
takes  place.     Dr  Morehead  also  describes  milder  cases,  in  which  a  sense  of  ! 
prostration  and  faintness  is  experienced,  with  vertigo,  dimness  of  vision, 
;;^lated  pupils,  and  drowsiness.     The  patient  can  be  roused  by  speaking  to 
him,  pinching  him,  or  sprinkling  his  face  with  cold  water.     There  is  con- 
4rt;riction  of  the  chest,  with  sighing  respiration,  a  sense  of  weight  or  sinking 
>jit  the  epigastriimi,  nausea,  and  sometimes  vomiting.     The  face  and  lips 
:  Are  pale ;  the  skin  generally  cold  and  clammy ;  the  pidse  feeble,  and  gene- 
xally  slow.     Under  judicious  management  such  cases  often  recover;   but 
•Aometimes  the  pulse  sinks,  the  breathing  becomes  more  sighing  and  irre- 
gular, and  death  follows,  with  or  without  convulsions.     "Cardiac"  cases 
leem  to  be  met  with  only  among  those  who  are  attacked  in  consequence  of 
lirect  exposure  to  the  sun's  rays.     When  recovery  takes  place,  it  is  complete 
md  leaves  no  sequeke. 

There   is   a    "  cerebro-spinal "   form,    of   which   coma   is   the   principal 
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feature.  This  often  couies  on  gradually.  It  uiay  be  preeedc'd  by  nausea 
and  loathing  of  food,  giddiness,  congeetion  of  the  eyes,  extreme  debilitr. 
and  (as  more  than  one  observer  has  noticed)  an  unusual  frequency  of 
micturition.  **  I  cannot  hold  my  water "  is  said  to  have  been  in  a  \up: 
number  of  cases  the  first  thing  complained  of.  Maclean  speaks  of  titt^ 
attack  beginning  with  a  delirious  shout  of  laughter,  or  an  attempt  to  escape 
from  an  imaginary  danger :  headache,  he  says,  is  seldom  present  Wliai 
heat-stroke  attacks  a  man  sleeping  in  barracks,  the  first  thing  his  comrtdm 
notice  is  his  stertorous  breathing ;  he  is  then  already  insensible,  with  cod- 
tracted  pupils,  deeply  congested  conjunctivae,  and  a  quick  sharp  pulse.  As> 
far  back  as  1860  Dr  Morehead  noticed  that  the  skin  was  pungently  hot  to 
the  close  of  these  cases,  and  for  some  time  after  death.  It  is  now  known  tiut 
the  condition  is  really  one  of  hyperpyrexia ;  and  in  consequence  the  nime 
of  "  thermic  fever  "  has  been  proposed  for  this  condition.  Three  instances- 
of  this  form  of  the  disease  occurred  in  1876  at  Bristol,  and  were  foIlT 
recorded  in  the  *  Lancet '  by  Dr  Shingleton  Smith  and  Dr  E.  L.  Fox.  Th«' 
seem  to  have  presented  the  symptoms  of  **  thermic  fever,"  as  it  is  described 
by  those  who  are  familiar  with  sunstroke  in  India. 

One  of  theiiLwas  in  a^DUMiy-aged  forty'^five,  who  had  been  tumiug  a  winch  on  botrd  t 
steamship,  exposed  to  the  full  glare  of  the  sun,  from  8  a.m.  The  temperature  in  the  ihsde 
was  from  92*3*'  to  96^.  At  one  o'clock  he  felt  unwell,  and  began  to  UUk  inoobereailT  tod 
to  throw  his  arms  and  legs  about.  He  had  been  drinking  water  freely.  He  was  admitted 
into  the  hospital  half  an  hour  later,  and  he  was  then  comatose,  with  pin-point  papili;  tbe 
temperature  was  then  107^;  the  pulse  160,  weak  and  intermitting;  the  breathing  laboantf ; 
the  face  not  flushed ;  the  skin  sweating.  At  twelre  minutes  past  two  the  thennoo»€l(r 
registered  109^.  Under  energetic  treatment  the  temperature  gradually  fell  to  100'4*;  tW 
pupils  became  normul  and  afterwards  dilated ;  but  the  pulse  failed  more  and  more,  lotil  it 
could  not  be  counted,  and  at  7.40  he  died. 

On  the  fame  day,  another  man,  aged  thirty-five,  was  taken  into  the  same  hospital 
in  a  state  of  only  partial  consciousness,  with  general  muscular  tremor,  aoon  followed  by 
convulsions  and  opisthotonos.  His  temperature  was  then  110*2°;  his  pulse  was  too  rspid 
and  too  feeble  to  he  counted.  He  died  twenty  minutes  later,  the  thermometer  st  thtt 
time  registering  111^. 

Two  days  afterwards  a  third  case  was  admitted,  at  2.30  p.m.,  in  the  person  of  s  nan, 
aged  fifty-five,  who  had  been  driving  a  hearse,  when  he  fell  backwards,  and  the  mm 
dropped  from  his  bunds.  He  was  comatose;  there  whs  tonic  spasm  of  the  muscles  of  tW 
legs;  the  pupils  were  contracted,  but  sensible  to  light.  The  temperature  at  2.40  «a» 
lOe^"";  at  2.60  it  was  107^  The  pulse  was  141;  the  breathing  was  stertorous  aadsttk 
rate  of  27  in  the  minute.  Under  treathient  the  temperature  quickly  fell ;  at  3.25  it  vu 
102°,  at  3.40  it  was  100°.     In  this  instance  recovery  took  place. 

Dr  Morehead  speaks  of  a  *'  mixed  form  "  of  heat-stroke,  in  which  tlie 
symptoms  are  a  variable  combination  of  those  of  the  other  two  fonitt, 
while  admitting  that  these  are  only  varieties  of  the  same  disease. 

Sir  Joseph  Fayrer  distinguishes  syncopal,  asphyxial,  and  hyperpyrexiil 
varieties  of  heat-stroke  as  observable  in  India. 

It  is  well  known  that  sequrltz  of  a  very  serious  kind  are  not  infrequent. 
Those  mentioned  by  Maclean  are  persistent  headache,  a  chorea-like  affection 
of  the  muscles,  generally  those  of  the  forearms  and  hands ;  epilepsy,  parti- 
cularly in  those  who  have  inherited  a  tendency  to  that  disease  or  have  hsd 
fits  in  youth ;  and  mental  weakness. 
I  Fatal  event. — When  heat-stroke  ends  in  the  patient's  death,  this  gene 
I  rally  occurs  within  nine  hours,  but  sometimes  not  until  towards  the  end 
of  the  second  day.  The  average  mortality  of  the  disease  is  estimated  it 
from  45  to  50  per  cent.  Fatal  relapses,  after  recovery  from  incomplefe 
coma,  are  not  infrequent ;  so  that  cases  which  seem  to  be  doing  wrfl  require 
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to  be  carefully  watched  with  the  thermometer  until  the  skin  becomes  moist 
4Uid  cooL 

AfuU&my. — ^The  usual  postrmorttm  appearances  are  not  distinctive.  We 
£nd  reports  of  congestion  of  the  viscera^  and  the  blood  is  said  always  to 
xemain  fluid.  In  twenty-five  cases  of  death,  out  of  forty-eight  of  heat-stroke, 
;among  the  troops  at  Assouan  in  1886,  Surgeon  Douglas  Hunter  remarked 
the  following  coaoditions  after  death: — ^intense  lividity  of  the  surface  and 
ecchymosis  of  the  conjunctivae ;  venous  engorgement ;  muscles  of  dark 
colour.  In  only  one  case  was  meningitis  observed;  and  then  there  was 
•an  interval  between  the  exposure  and  the  onset  of  symptoms. 

JEn  1856  there  was  in  Guy's  Hospital  a  sailor  who  four  years  previously, 
"when  crossing  the  equator,  had  been  attacked  by  sunstroke  in  company 
with  another  man  who  died.  He  himself  came  to  in  a  few  hours,  but  he 
!  <could  not  speak  for  a  month  afterwards,  and  for  a  time  he  lost  the  use 
I  of  his  nght  arm  and  leg.  From  all  these  symptoms,  however,  he  had 
i  perfectly  recovered ;  and  he  was  now  suffering  from  renal  dropsy,  which  at 
\  length  proved  fatal.  At  the  autopsy  Dr  Wilks  found  the  arachnoid  opaque 
I  and  marked  with  white  spots,  the  ependyma  granular,  and  an  exoess  of 
\  fluid  in  the  brain.  It  is  to  be  noted,  however,  that  the  vessels  at  the  base 
were  much  diseased,  so  that  the  morbid  appearances  may  have  been  un- 
connected with  heat-stroke. 

Pathology. — Dr  Norman  Chevers  and  some  other  Indian  physicians  have 
attempted  to  ally  sunstroke  to  malignant  malarial  fever,  while  others  have 
Been  some  relation  between  it  and  cholera;  but  the  opinion  of  Sir  Joseph 
Fayrer,  and  of  most  of  those  familiar  with  the  disease,  is  that  it  is  a  physio- 
logical result  of  overheating  the  body.  More  recently  an  article  has 
appeared  l)y  Dr  Sambon  ('  Brit.  Med.  Journ.,'  March  19th,  1898,  p.  744) 
advocating  the  recognition  of  sunstroke  or,  to  use  an  old  name,  siriasis  (star- 
stroke)  as  a  specific  infective  fever.  There  is  no  attempt,  however,  in  this 
paper  to  demonstrate  contagion,  still  less  to  offer  experimental  evidence  of 
it,  or  of  the  presence  of  any  recognisable  contagiimi. 

Diagrwsis. — ^Heat-stroke  is  no  doubt  easy  to  recognise  in  most  cases; 
fcut  this  often  is  because  the  patient  is  known  to  have  been  exposed  to 
a  high  temperature,  rather  than  because  the  symptoms  are  in  themselves 
distinctive.  Maclean  places  reliance  on  certain  characters  of  the  pulse 
and  respiration,  and  on  the  state  of  the  skin  and  of  the  pupils  as  serving 
to  exclude  apoplexy  from  consideration.  But,  as  Dr  Fagge  remarked,  if 
hyperpyrexia  is  not  present  from  the  commencement,  a  person  attacked  on 
;  a  hot  day  in  India  with  cerebral  hsemorrhage,  or  embolism,  would  be  ex- 
ceedingly likely  to  have  his  ease  set  down  as  one  of  "  sunstroke,"  even  by 
^ood  observers,  especially  if  there  were  no  paralysis. 

Mild  cases. — Apart,  however,  from  the  classical  coup  de  soleil  or 
"thermic  fever  of  India  and  the  tropics  generally,  there  is  a  very  much 
milder  malady  which  is  probably  due  to  exposure  to  the  sun,  and  is  most 
>ften  seen  in  children  in  England.  A  boy,  after  playing  cricket  in  the  sim, 
>r  a  child  after  paddling  in  the  sea  on  a  hot  day,  will  come  home  complain- 
ing of  feeling  sick  and  faint ;  he  may  perhaps  vomit,  looks  very  pale,  and 
las  a  bad  headache.  Cool  drinks  and  rest  in  a  dark  room  generally  set  him 
light  in  a  few  hours. 

It  often  happens  that  patients  tell  one  that  their  complaints  all  result 
rom  a  "sunstroke^'  which  they  had  in  England  during  the  previous 
(ummer;   birt  such   statements   must  be   received  with  caution.     Even   a 
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history  of  sunstroke  in  the  tropics  is  not  always  trustworthy.  The  writer 
has  found  it  conceal  sometimes  a  first  epileptic  attack,  and  8ometi]n» 
oerebral  syphilis. 

Treatment. — ^The  most  important  remedy  is  the  bold  and  immediatt 
employment  of  cold.  Ice  shoidd  be  applied  to  the  head ;  a  stream  of 
iced  water  may  be  passed  through  coils  of  elastio  or  leaden  tubing  (as  uei 
by  Leiter  for  the  purpose)  in  contact  with  the  back  and  chest ;  with  or 
without  ice,  the  patient  should  be  got  into  the  air,  and  cold  water  sboald  U 
poured  over  his  head  and  chest.  If  the  patient  can  swallow  he  should  b» 
allowed  to  drink  water  freely.  In  the  one  successful  ease  at  Bristol  (which, 
however,  was  less  severe  than  the  others)  Dr  Fox,  besides  applying  cold,  in. 
jected  a  grain  of  quinine  under  the  skin  in  five  different  places ;  and  at  the 
I  end  of  half  an  hour  the  patient  took  ten  grains  of  quinine  by  the  month 
Indian  practitioners  are  agreed  that  venesection  is  injurious ;  but  Dr  Hunter 
still  recommends  the  old  practice  of  a  large  enema  and  a  dose  of  calomeL 

If  syncope  is  threatened,  brandy  or  liquor  ammonise  (iriviij  to  5isi  oC 
water)  or  strychnia  must  be  injected  subcutaneously.  Maclean  says  that  the 
application  of  a  blister  to  the  nape  of  the  neck,  or  to  the  shaven  head,  ma? 
be  of  service.  Artificial  respiration  should  be  resorted  to  in  the  asphjxi]^ 
form  of  sunstroke.  If  convulsions  set  in,  the  inhalation  of  chloroform  ii 
recommended. 

For  sequeloR  of  heat-stroke,  occurring  in  India,  removal  to  a  temperate 
climate  appears  to  be  the  best  treatment.  Maclean  states  that  at  Netier 
there  are  always  some  cases  of  this  kind,  and  that  they  are  <rfteix  Terr 
obstinate.  He  has  seen  long-continued  counter-irritation  to  the  nape  of  ih 
neck,  and  a  course  of  iodide  of  potassium,  permanently  relieve  scnne  patienti 
troubled  with  severe  fixed  pain  in  the  head ;  but  in  other  cases  the  same 
measures  have  altogether  failed.  He  gives  a  favourable  prognosis  for  thoie 
who  come  home  with  epilepsy  after  sunstroke. 

Alcohouc  Neuroses. — ^Intemperance  in  drink  may  affect  the  nerroui 
system  in  two  ways — acutely,  as  a  form  of  deliriimi  following  a  hean     i 
bout  of  drinking,  and  in  a  more  insidious  but  scarcely  less  dangeitwi     I 
manner  as  the  result  of  long-continued  dram-drinking,  p>ossibly  witboat  there     ' 
ever  having  been  what  could  be  called  drunkenness. 

Acute  alcoholic  poisoning  * — ^When  the  nervous  symptoms  of  alcoholism 
take  an  acute  form  and  endanger  life  the  condition  has  for  many  yean 
been  known  under  the  name  of  "  delirium  tremens."  The  earliest  account 
of  it  appears  to  have  been  published  in  1813  by  Dr  Thomas  Sutton,  of 
Greenwich ;  and  the  first  writer  to  describe  its  course,  undisturbed  by  the 
administration  of  medicine,  was  an  American  physician,  Dr  John  Ware,  of 
Boston,  in  1831 ;  his  work,  based  on  the  observation  of  nearly  a  hundred 
cases,  was  of  great  original  worth.  Sutton,  however,  mentions  that  Dr 
William  Saunders,  a  former  lecturer  on  medicine  at  Guy's  Hospital,  had 
forty  years  before  (i,  e,  in  1773)  described  it  as  distinct  from,  phrenitia.* 

•  Sffnomffns. — Delirium  tremens — Delirium  potatorum. — Fr,  Intoxicmtion  ■loooUqae.— 
Germ,  S&uferwahntinn.  An  absurd  criticism  on  the  term  deliriam  tremem  is  that  it  i* 
the  patient  not  the  disease  which  shakes,  and  delirium  cum  tremore  has  been  propoNd  » 
more  correct.  The  same  would  apply  to  Paralysis  agitans,  and  the  Ei^lish  tsnu  i 
shaking  paJ»y  or  a  buniinf?  ft^yrer, 

t  This  term  (literally  inflammation  of  the  diaphragm,  metaphoricallj,  of  the  mild)  or 
its  equivalenU  encephalitu  and  meminffiiU,  was  formerly  niad  as  tbapatlidlogiealanbBi- 
tion  of  delirium  or  mania  with  febrile  symptomi.    But  it  is  now  known  tbat  the  diucil 
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Symptoms, — ^The  patient  has  for  two  or  three  lughts  been  more  disr 
turbed  by  unpleasant  dreams  than  usual,  and  has  hy  day  become  more 
restlesB  and  tremulous.  Now  he  becomes  unable  to  sleep,  but  as  he  liet 
awake  at  night  his  dreams  still  haunt  him.  Next  morning  he  may  again  b^ 
rational,  but  towards  evening  the  delirium  returns,  and  the  second  night 
ia  worse  than  the  first.  During  the  second  day  there  is  again  a  slight 
amelioration  as  compared  with  the  night,  but  the  mental  disorder  is  now 
fully  established  and  persistent. 

The  delirium  is  in  many  respects  peculiar.  The  patient  is  not  violent, 
nor  is  he  depressed  in  spirits.  He  is  loquacious,  and  restlessly  anxious  to 
follow  his  accustomed  vocation,  but  he  sets  about  his  business  in  a  blunder- 
ing manner,  and  his  mind  quickly  wanders  away  to  something  else.  I| 
spoken  to,  he  is  sufficiently  intelligent  to  answer,  and  for  a  minute  or  two  he 
may  converse  rationally,  but  before  long  he  starts  off  on  some  fresh  topic 
His  friends  try  to  keep  him  in  bed,  while  he  is  always  wanting  to  get  up 
and  dress  himself.  Tet,  if  firmly  opposed,  he  forgets  his  intention,  at 
least  for  the  time.  He  suffers  from  hallucinations  of  vision ;  he  fancies  that 
rats  and  mice,  or  snakes,  or  cockroaches,  are  running  or  crawling  over  hit 
bed ;  or  he  may  address  persons  who  are  absent  as  if  they  were  in  the  room. 
He  will  look  suspiciously  behind  the  curtains  or  under  his  pillow,  or  will 
stretch  himself  out  of  bed  to  see  if  some  one  is  not  concealed  beneath  it. 
His  hands  are  in  constant  motion,  and  he  picks  at  the  bedclothes,  or  graapt 
at  imaginary  objects.  If  asked  to  put  out  his  tongue,  it  is  very  tremulous, 
and  is  quickly  withdrawn ;  it  is  commonly  moist,  and  more  or  less  thickly 
coated.  The  pulse  is  quick,  soft,  and  feeble.  The  skin  is  moist  and  oftei^ 
in  a  state  of  profuse  perspiration.  There  is  an  entire  absence  of  appetite 
and  even  of  desire  for  drink.  As  the  late  Dr  Bence  Jones  discovered,  the 
amount  of  phosphates  in  the  urine  is  greatly  diminished. 

Event, — ^The  duration  of  these  symptoms  is  not  absolutely*  constant,  but 
it  is  more  regular  than  is  often  supposed.  The  disease  almost  always  goeit 
on  for  two  and  a  half  days  without  showing  any  tendency  to  subside,  and 
then  between  the  sixtieth  and  the  seventy-second  hours  it  comes  to  an  end. 
Towards  this  period  the  patient  is  apt  to  show  signs  of  exhaustion;  his 
pulse  becomes  more  rapid  and  feeble ;  his  face,  at  first  flushed,  is  now  pale 
and  haggard,  and  his  pupils  are  widely  dilated. 

It  is,  however,  precisely  at  this  time  that  a  favourable  change  is  to  be 
hoped  for.  Towards  the  end  of  the  third  night  the  patient  commonly  fallt 
asleep.  At  first  he  is  still  uneasy  and  restless,  his  breathing  is  irregular, 
and  after  an  hour  or  two  he  may  wake  up  for  a  little  while ;  but  he  soon  proe^ 
soundly  to  sleep  again :  his  breathing  is  now  slow  and  deep ;  a  profuse 
sweat  breaks  out  over  his  body.  After  six  or  eight  hours  he  awakes  and 
is  relieved.  In  the  next  twenty-four  or  forty-eight  hours  he  sleeps  almost 
continuously,  and  after  this  his  restoration  to  health  appears  complete. 

In  some  cases,  particularly  in  those  who  have  previously  been  in  good 
health,  and  in  whom  the  attack  has  been  the  direct  result  of  a  debauch,  the 
attack  terminates  earlier — ^perhaps  at  the  end  of  twenty-four  hours.  In 
other  cases  it  lasts  beyond  the  specified  time.  Ware  speaks  of  having 
once  known  it  to  extend  to  nearly  six  entire  days.     A  duration  of  more  than 

tjpe  of  disease  in  qnestion  is  associated  with  euteric  or  other  specific  fevers,  with  the  hyper- 
pyrexia of  rheumatism  or  erysipelas,  or  with  the  toxic  effects  of  alcohol ;  and  in  none  of 
these  disorders  is  there  iDflammation  of  the  hrain  or  its  memhranes.  The  symptoms  of 
tme  meningitis  are,  as  we  have  seen,  very  different,  and  there  is  no  evidence  that  primary 
acute  inflammation  of  the  encephalon  ever  occurs. 
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wte  k«Pt  bc«i  kept  lar  a  b^g  tisM  witboa 

patumiii  M«  atladiAl  bj  deiirium  tremam  m  thm  iflunedtsle  reodt  of  •  ko^ 
tdhar^dnrnkimg;  and  llie  expcvioiee  ^  tlnoK  «te  liaTe  thm  mmos^g$m(m^d 
priAooi  wkmm  t^nfftiritTf  »  ivfaracdp  bai  danoiwlnital  tbat  tfcifl  dbaMt 
f  Q  tUell  tiriii^  on  oi  atta^^  ewat  in  iBe  most  mtanp«ral«, 

Tbi!  faelA  wbieli  tifttc  bteii  wapptmed  to  eiUibllsli  fclie  ooulymfy  art  otbcr- 
w«»e  osfilksbl^  A  da«lik«  of  sttmulaoU  U  someiinies  mn  euij  >ymjtea 
of  tii#  diie«M,  to  liifti  the  reMoo  why  the  pa&ient  lemTei  off  diinldiif  mjr  ir 
tksi  lii  it  alreftdf  be(|i]tiii]|g  to  stiker  from  iU  effecU.  Agmin,  a  mMm 
•boctk  IDSJ  set  iM  m,  dtr»ct  exciting  csiiie  of  deliniim  tretiieoi  in  tlMii*  vto 
iir«  pf^disponed  to  it  bj  intemperaiioe.  It  ii  thu  wkidi  rendere  tbe  duMi" 
io  oomaum  in  the  acddimt  wardi  of  hogpitAb ;  tudecd,  it  often  oomti  oa 
I  wHlilii  thfl  first  few  hours  alter  the  patient  receiver  an  injtirx*  vhea  ihm* 
OM  b#  no  time  for  the  withdrawal  of  aUmulonta  to  tmke  eiffecC  It  if  al^ 
frrqojmtlj  nbfif«nrod  in  patients  of  intemperata  habita  as  a  00D|diaitaBii  of 
fit  ut«  pnifiufiuiiia,  erywpelaa,  or  aoroe  other  febrile  diaeaise. 

Biugntau,—kM  stated  abore,  delirium  tremens  baa  been  formallr  rscnf- 
nised  only  during  the  present  century.     Sutton  had  become  acquainted  ^^ 
i(  when  jiractisin^  in  Etuit  Kent,  where  apiritH  hrou&rUt  in  by  amngglafia qmM 
bii  had  in  nbundiince  and  at  a  cheap  rate.     Certuin  of  the  pmctttaootn  ifi 
that  district,  h«  says,  had  leurnt  to  treat  such  cases  with  opiiun ;  and  tkii 
jirai'tjci*  was  attended  with  very  marked  succeiBs  in  compariscm  with  that  of  j 
nthf^rs  (iuckidin^'  at  first  Sutton  himself),   who  regarded  the  diaeMS  i^f 
l»1iri*nitiM,  or  inflammation  of  the  brain,  to  be  combated  by  Ti^naaa^fB, 
1  ill  iters,   find   })ur|cfinjf.     Sir  Thomas   Watson,   in   his   clasaical    *  Lectows,' 
Hp|iroa4'linM  thi*  Kubjett  from  this  point  of  view,  and  tells  how  he  w«»  DO* 
•umnionLnl  to  a  nui\x  who  was  supposed  to  be  mad.  or  to  have  bnuorlcf^- 
liut  was  really  sufforinpr  from  delirium  tremens.     At  the  present  day  \h» 
opposite  ujiMtakc  is  mon^  likoly  to  be  committed,  and  a  case  to  be  fiK  dovn 
as  ono  of  thin  disonMt^  wlicn  it  in  one  of  acute  mania  or  acute  oielaochotia, 
diaetaaeii  which  (it  must  not  be  fornrotten)  may  also  follow  alcoboUo  h^wmr 
jieranoe,     8ir  Sauiucl  Wilks  saw  general  paralysis  of  the 
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for  delirium  tremens  on  two  different  occasions  and  by  the  same  physician. 
He  has  also  known  rhemnatic  fever,  when  attended  with  cerebral  symptoms^ 
resemble  delirimn  tremens  in  its  superficial  characters. 

In  the  surgical  wards  of  a  hospital  there  is  often  difficulty  in  distinguish- 
ing alcoholic  delirium  from  the  effects  of  injury  to  the  head.  Again,  fever 
or  acute  pneumonia  may  be  overlooked,  and  a  case  wrongly  set  down  as  one 
of  deliriimi  tremens,  particularly  if  it  is  known  that  the  patient  has  been 
intemperate.  Moreover,  we  must  remember  that  pneumonia  may  be  almost 
latent  in  drunkards. 

Prognosis. — ^Anstie  speaks  of  old  age  as  unfavourable,  and  one  has  been 
always  accustomed  to  think  that  for  young  subjects  the  disease  ought  to  be 
unattended  with  danger  in  a  first  attack,  and  even  in  one  or  two  subse- 
quent ones.  Aitken,  however,  quotes  some  statistics,  based  on  observations 
made  by  Dr  Macpherson  in  the  General  Hospital  at  Calcutta,  and  it  is  re- 
markable that  there  the  highest  average  mortality  was  in  persons  between 
I  twenty-five  and  thirty-five  years  old,  being  from  23  to  24  per  cent,  of  those 
['  attacked,  whereas  the  mean  mortality  at  all  ages  was  about  15  per  cent. 
Among  fifty-nine  cases  of  fatal  delirium  tremens  which  occiirred  at  Guy's 
Hospital,  there  were  three  in  persons  between  twenty  and  twenty-nine  years 
of  age,  eight  in  those  between  thirty  and  thirty-nine,  ten  in  those  between 
forty  and  forty-nine,  and  eight  in  those  between  fifty  and  sixty.  What 
ratios,  however,  existed  between  these  numbers  and  those  of  all  patients 
attacked  by  the  disease  during  the  corresponding  periods  is  uncertain. 

The  state  of  the  kidneys  affects  the  prognosis  in  delirium  tremens  very 
materially.  The  urine  must  be  repeatedly  examined  foe  albumen  and  for 
casts ;  and  the  quantity  passed  each  day  must  be  noted.  If  the  secretion 
should  begin  to  fail,  Anstie  recommends  hot  fomentations  or  dry  cupping  to 
the  loins,  hot  foot-baths,  and  the  administration  of  half-ounce  doses  of  infu- 
sion of  digitalis  every  three  hours.  Digitalis  was  recommended  as  a  remedy 
for  delirium  tremens  itself  by  the  late  Mr  Jones,  of  Jersey,  who  used  to 
give  enormous  doses  of  the  tincture,  and  clearly  showed  that  digitalis  is  one 
of  the  poisonous  agents  for  which  there  is  marked  tolerance  in  this  disease. 

Next  in  importance  for  the  prognosis  of  deliriimi  tremens  is  the  state 
of  the  heart.  Anstie  remarked  that,  beside  feeling  the  pulse,  one  should 
carefully  watch  the  first  sound  of  the  heart  with  the  stethoscope ;  and  he 
laid  still  more  stress  on  the  use  of  the  sphygmograph.  An  ''  irregularly 
undulating"  character  of  the  pulse-wave— such  as  occurs  in  the  typhoid 
condition — ^was  foimd  by  him  to  be  of  the  most  unfavourable  augury.  In 
his  article  in  Reynolds'  '  System  of  Medicine,'  a  tracing  is  given  which  was 
taken  from  a  man,  aged  forty,  who,  after  being  delirious  for  nearly  a  week, 
fell  into  a  sound  sleep  of  six  or  seven  hours'  duration,  and  when  he  woke 
appeared  to  be  so  much  better  that  a  confident  opinion  was  expressed  that 
he  would  recover.  The  sphygmogram,  however,  led  Anstie  to,  a  grave 
prognosis,  and  about  twenty-four  hours  later  the  patient  died. 

Treatment, — ^The  observers  who  first   distinguished   delirium  tremens 

from  acute  phrenitis  obtained  what  seemed  to  them  wonderfully  successful 

results  by  treating  it  with  opium.     Watson,   for  example,   recommended 

''hat  three  grains  of  solid  opium  should  be  administered  as  soon  as  the 

K>wels  have  been  cleared  out  by  a  moderate  purgative ;  and  that  if  at  the 

nd  of  two  or  three  hours  the  patient  should  show  no  inclination  to  sleep, 

«ie  grain  should  be  given  every  hour  afterwards  until  the  result  is  attained. 

But  this  advice  was  based  on  the  supposition  that  the  disease,  instead 
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of  aubsidmg  8pontaneoti8ly,  wuuld  ma  on*  and  prove  fiit^l  iioleas  Ite  ] 
were  made  to  sleep.  Watson  reuiarks  that  delirium  IremenA  i«  nol  Jak^)j 
to  bti  **  healed  with  a  phtreho^  or  by  waitinsf  ufjon  iiuture  ; "  und  it  w  clear  tliAt 
the  physicians  who  laid  stress  on  the  valuo  of  opimti  menBured  thetr  eoocas 
by  ^'omparieon  with  ciises  of  supposed  nit-'mngitia  or  phrenitis  tre&ted 
venesection,  leeches,  »nd  blisters.  But  most  modem  writers  endorse  ^' 
(jricrinal  statements  as  to  the  natural  course  of  the  di»et««ie. 

It  is  feiill,  however,  a  question  whether  this  eourse  muy  not  be  i 
by  hypnotic  medicines.  Anstie  thought  that  this  nti^ht  he  vfLccX^  hf" 
chloral  hydrate,  of  which  he  gave  thirty  gruina  for  the  lirBt  do6«,  aiid  t^ 
peated  it  in  an  hour  if  the  patient  did  not  sleep*  He  foimd  tb4t  tk 
patient  almost  always  j^ot  two  or  three  hours  of  8ouud  repo«e«  sometiiiBi 
much  more;  and  he  believed  that  in  delirium  tremens  there  ia  a  tol«tiBer 
for  chloraU  so  that  as  much  as  ninety  grains  or  even  two  draclmis  in»T  U 
stifely  giveu  in  divided  doses  within  twenty-four  hourt*.  at  least  for  a  dtf 
or  two.  But  Wilks  is  disposed  to  share  Ware't*  opinioa  that  the  duntjt* 
of  the  disease  cannot  be  shortened  by  giving  medicines  to  Bead  the  |i«iiat 
to  sleep.  He  thinks  that  a  certain  time  is  required  for  the  RubaidciICi  ii| 
the  disorder,  and  that  a  severe  attack  must  last  at  least  three  days. 

If  this  view  is  correct,  it  would  seem  to  follow  that  at  the  lir»l  oo«t  ol  | 
delirium  tremens  neither  opium  nor  morphia  sliould  be  jnven  nt  all  or*' 
least  tliat  their  administration  should  not  be  repeated  so  as  to  caufie  cuativ^  I 
tion  of  the  pupils.  For,  wben  hypnotic  remedies  are  actively  pushed,  '"i^ 
is  apt  to  find  oneself  after  two  or  three  days  in  a  difficult  (lO^tiotL  Tb 
patient,  instead  of  sleefiing.  may  be  as  excited  as  ever ;  bis  ^f^Sk  9n 
perhaps  reduced  to  the  size  of  pins'  points,  and  he  has  hiid  as  miidl  op* 
as  would  kill  two  or  three  healthy  persons.  Under  such  circmnataaog- 
which  are  precisely   those   in  which  a  cousulttrtion   is   mo«t  •  k 

sought — there  is  no  question  that  the  proper  course  ig  to  tit 

further  administration  of  hypnotics  is  dangerous.  Wilks  bus  many  toi^ 
seen  persons  suffering  from  delirium  tremens  sent  to  their  Imst  •J'^o  l'^ 
opium,  and  the  same  result  has  followed  the  subcutancHxis  tftj* 
nioryihia.  A  patient  of  Dr  Fagge's  in  the^e  circumstances  bectUDC  omUj-»« 
rather  tlnm  comatose;  indeed,  as  already  mentioned,  the  ^%mm  wtm- 
times  terminates  by  sudden  collapse,  even  when  no  hypnotics  haft  !*• 
gi'ven. 

Another  question,  which  has  sometimes  been  raiosed  when  a  piUMSt  ^ 
died  after  the  administration  of  a  large  dose  of  opium,  is  whethtr  ^^  '^ 
infer  that  this  could  not  have  been  the  cause  i>f  death  fmtn  the  fr 
certain  interval  of  time  had  elaj>sed.     In  such  a  case  Sir  Thomas  VSit** 
decided  that  the  medicine  could  not  have  been  concerned  in  bringinf  >M 
the  fatal  result,  because  nine  hours  passed  after  the  las^t  dour  (ao^  df  cIv 
grains)  was  given  before  the  patient   becaino  comatose,     Thist  n  rj  Iai3« 
I  might   be   true   of  a   healthy   man.   but   nut   of   a    patieuK   y 
delirium  tremens,  for,  as  the  late  Sir  Robert  Christison  Ion.. 
out,  the  effects  of  opium  are  much  retarded  by  intoxication  mt'i    :    I, 

But  whatever  doubts  may  fairly  be  entertained  as  tn  t^ 
opium  in  bringing  about  a  fatal  result  in  cawea  <»f  thi*  k 
none  as  to  the  importance  of  treating  delirium  tremrnji  m 
question  can  be  raised.     We  have  seen  thai  most  fmtieittf  c 
no  opium  at  all  is  given,  and  therefore  the  fact  tlmt  uuiny  r^^tfn  •f^*^ 
having  taken  heroic  doses  is  no  justification  for  admiai^tens^  Uie»- 
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If  a  hypnotic  is  needed,  sulphonal,  trional,  or  chloralamide  is  safer  and  j 
3iot  less  effectual  than  opium  or  chloral. 

When  faintness,  irregular  pulse,  and  a  livid  countenance  indicate 
approaching  failure  of  the  heart's  action,  stimulation  is  needful. 

Bristowe  believed  that  opiimi  may  still  be  used  even  in  full  doses  in 
delirium  tremenfWith  good  results,  if  given  early  and  watched ;  but  before 
giving  either  opiates  or  stimulants  it  is  important  to  see  that  the  bowels  are 
freely  open. 

The  patient  should  be  well  supported  by  nourishment  from  the  first. 
He  may  have  milk  if  he  will  take  it ;  but  if  not,  he  must  be  compelled  to 
swallow  strong  beef-tea,  or  soup.  He  may  even  have  small  pieces  of  under- 
•^one  chop  or  steak,  if  he  can  be  induced  to  eat  them. 

The  administration  of  alcohol  in  moderate  doses  was  formerly  recom- 
mended in  cases  of  delirium  tremens  as  a  routine  practice ;  it  was  thought 
to  aid  in  inducing  sleep.  But  all  those  who  have  studied  the  natural  course 
•of  the  disease  are  now  agreed  that  there  is  no  proof  of  its  acting  in  this 
'way ;  and  the  necessary  stimulation  may  be  more  safely  given  by  means  of 
'ether  or  ammonia.  In  many  cases  the  subcutaneous  injection  of  three  or 
four  drops  of  liquor  strychniae  is  a  most  valuable  means  of  improving  the 
heart's  action. 

Another  matter  of  great  importance  is  that  the  room  should  be  kept  cool 
and  dark  and  quiet.     The  patient's  friends,  who  commonly  collect  around 

■  him,  must  be  sent  away,  one  or  two  intelligent  and  able-bodied  men  being 

■  alone  left  to  watch  him.  The  lights  are  to  be  shielded,  and  in  the  daytime 
^  the  window-curtains  drawn.  The  patient  often  tries  to  get  out  of  bed,  and 
r  if  his  attendants  can  by  persuasion,  or  by  employing  a  little  force  from  time 
,      to  time,  induce  him  to  lie  down  quietly,  that  is  no  doubt  to  be  preferred ; 

but  it  is  far  better  for  him  to  be  kept  in  a  recumbent  position  by  a  sheet 
tfolded  across  his  chest  and  tucked  well  in,  than  for  him  to  be  violently  held 
down  and  restrained  for  any  length  of  time  by  the  hands  of  those  about 
liim^ 

The  first  point  in  treatment  is  to  give  a  good  purge,  and  to  ascertain  the 
condition  of  the  urine ;  the  second  to  sustain  the  strength  with,  food,  what- 
•ever  can  be  taken ;  the  third  to  procure  sleep  by  quiet,  or  by  such  sounds  as  I 
•slowjgjusic,  or  by  such  drugs  aa  chloral,  bromides,  sulphonal  or  chloral-  ' 
:amide  ;  and  the  last  to  watch  the  heart  and  pulse,  and  to  use  ammonia,  ether, 
strychnia  or  digitalis,  strophanthus  or  caffeine,  to  avert  death  by  syncope. 

Chronic  alcoholic  neurosea. — Quite  apart  from  the  action  of  alcohol  upon 
the  nervous  centres  in  the  acute  disease  just  described,  a  long-continued 
state  of  nervous  disorder  is  a  more  frequent  effect  of  intemperance. 

The  most  important  of  these  disorders  is  muscular  tremor.  This  is 
more  commonly  noticed  in  the  hands,  which  are  unsteady  and  shake  ;  but 
Anstie  foxmd  that  in  a  majority  of  cases  the  lower  limbs  were  really  affected 
T>efore  the  upper.  The  patient  is  often  able  at  first  to  control  the  tremor 
l)y  an  effort  of  the  will.  It  is  generally  more  troublesome  in  the  morning 
than  at  any  other  part  of  the  day,  and  it  may  render  him  unable  to  do  any 
work  requiring  nicety  of  manual  adjustment,  until  he  has  taken  a  dram,  or 
eaten  some  food.  Even  before  marked  tremor  occurs,  the  action  of  alcohol 
is  sometimes  manifested  by  a  peculiar  restlessness  ;  the  limbs  are  apt  to 
start  involxmtarily,  and  cannot  be  kept  quiet  except  by  an  effort  of  atten- 
tion.    At  the  same  time  there  is  an  irritable  condition  of  the  mind ;  tho 
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patient  complains  that  tkougk  he  may  feel  drawsy  when  he  goea  to  Ucd^ 
cannot  Bleep,  but  keeps  turning  from  side  to  side. 

At  n  somewhat  biter  stage  other  cerebral  syraptonis  develop  thenstehei. 
A  buzzing  or  rushing^  sound  in  the  ears  may  be  heard ;  and  with  il  thsv  ii 
often  a  dull  diffused  headache.  Mubcib  volitantes  are  complained  of ;  Haabei 
of  light  seem  to  pass  before  the  eyes,  efipecially  at  nig^t,  just  when  tb 
patient  is  droppmg  off  to  sleep  ;  and  there  are  momentary  attackfi  of  Terhg«k 

The  intellectual  and  moral  powers  gradually  become  impaired.  M 
certainty  of  puri>ose  is  lost,  and  there  is  mental  disquiet  which  mAka  t 
impossible  for  the  patient  to  settle  down  to  any  occupation  or  to  oompkit 
the  tasks  he  may  begim  He  often  has  a  vague  feeling  of  di^id  for  wliii4 
he  cannot  account ;  or  he  may  become  subject  to  a  delusion  thai  BOiBe 
is  lying  in  wait  to  injure  him.  Anstie  mentions  as  another  symptom 
the  patient  often  has  a  vivid  apprehension  that  he  is  in  danger  of  failioi^ 
down  a  precipice,  even  when  walking  on  tirm  ground  in  broad  daylighL 

Another  occasional  symptom  consists  in  pains  in  the  linjbs,  espedaUr 
around  the  wrists  and  ankles,  as  well  as  in  the  shoulders  and  down  the  &pi&L 
They  are  somewhat  paroxj^smai  in  their  character,  returning  e4ch  day  it 
about  the  same  hour,  most  commonly  towards  night :  and  they  are  ^vtaib 
aggravated  by  fatigue,  whether  of  mind  or  body. 

Impairment  of  sensation  is  abo  apt  to  occur,  especially  in  the  uppir 
limbs  ;  and  the  p<>wer  of  muscular  co-ordination  may  be  lost,  ao  tha(  tfci 
state  of  the  patient  closely  resembles  that  produced  by  tabes  dorsmlis.  Epi- 
leptiform convulsions  sometimes  show  themselves,  and  they  are  of  t^ 
gravest  augury.  The  mental  state  often  passes  into  niaiii&  or  melmi 
and  ultimately  complete  dementia. 

Indications  of  gastric  disorder  are  present  at  an  early  period.     A 
men  complaint  is  that  of  nausea  in  the  early  morning,  or  of  actoal 
and  this  may  recur  day  after  day  as  regularly  as  during  early 
Morning   diarrhoea   is   another  frequent   symptom.     There    in   gent 
failure  of  appetite,  particularly  at  breakfast-time  :  the  tongue  is  fool, 
a  thick  yellow  fur ;  or,  less  frequently,  red  and  glazed,  and  it  is  trciniite 
when  put  out.     The  breath  acquires  a  peculiar  foetor,  which  is  not  tllil  «t 
any  alcoholic  drink,  and  which  can  hardly  be  described,  although  when  oos 
smelt  it  is  unmistakable.     The  eyes  are  red  and  watery  ;  the  cfn  ^  <  tfp 

often  slightly  jaundiced  ;  the  features  look  flabby  and  eipre^  >  izd 

the  nose,  cheeke.  and  forehead  are  reddened,  with  darker  crttnsoii 
called  itigmaia. 

Sometimes  the  nose,  cheeks,  and  chin  are  not  only  red  bat  corvred  «il^ 
papules  or  pustules,  a  condition  known  as  '*  acne  rosacea,"  or  the  taum  Wtf 
be  enlarged,  with  pendulous  outgrowths.  However,  it  must  not  be  upifr 
stood  that  the  appearances  last  mentioned  are  seen  only  in  those  who  liiV* 
indulged  in  alcoholic  excesses  ;  they  are  sometimes  seen  in  persons  whafei* 
been  perfectly  temperate.  Acne  rosacea— -or  gutta  rosea^  as  it  is  oiow  pf^- 
perly  termed — is^  in  fact,  a  symptom  of  dyspepsia^  most  often,  but  wl^ 
always,  the  dyspepsia  of  drink.  Moreover  in  women  it  may  he  lli«  twM 
of  disorder  of  the  menstrual  functions. 

The  limbs  of  a  person  suffering  from  clLronic  alcohAli«tfi  art  fcscnUy 
wasted,  especially  the  legs.     The  abdomen^  on  the  otiv  is  oflcn  Isrrt 

or  pendulous,   and  its  parietes,  as  well  as  the  contir  ijrs,  wa?  ^ 

loaded  with  adipose  tissue.     In  those  whone  chief  bevent|rt?  has  b^ca  hm, 
even  the  limbs  may  be  covered  with  fat ;  and  since  the  inti^^tisl 
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itive  tiBBue  of  the  muscles  shares  in  the  process,  there  is  often  apparent 
bulkiness  of  the  fleshy  parts  of  the  arms  and  le^. 

With  regard  to  the  chronio  action  of  alcohol  upon  the  nervous  centres 
Anatie  believed  that,  contrary  to  what  is  the  ca«e  with  the  digestive  organs, 
the  effects  depend  almost  aolely  uf)on  the  quantity  taken,  and  not  upon  tho 
form  in  which  it  is  taken.  That  ardent  spirits  differ  in  their  general  effects 
from  wine,  and  both  from  malt  liquor,  is  a  matter  of  common  experience, 
BS  illustrated  by  Hogarth^s  print  of  *  Beer  Street  and  Gin  Lane;'  but  the 
effect  on  the  nervous  system  does  not  seem  quite  the  same ;  spirits  lead  not 
only  to  hepatic  cirrhosis  and  ascites,  but  to  delirium  tremens ;  ale  and  beer 
to  fatty  liver,  overgrowth  of  fat  about  the  heart,  often  with  hypertrophy  as 
well,  and  rather  to  lethargy  and  inaction  than  to  excitement  and  frenzy. 

There  arc  immense  differences  in  the  liability  of  different  individuals  to 
suffer  from  alcoholic  excess.  Some  men  can  drink  spirits  freely  for  years, 
and  seem  to  be  none  the  worse  for  it ;  others  break  down  in  health  under 
comparatively  small  amounts  of  drink*  Women  show  little  power  of  resist- 
ing its  evil  effects ;  perhaps  because  those  who  are  intemperate  pass  all 
their  time  indoors. 

Among  the  antecedents  of  intemperance  must  be  mentioned,  in  the  first 
place,  those  occupations  in  which  pcj^sons  are  brought  continually  into  con- 
tact with  intoxicating  liquors.  A  large  pi-oportion  of  the  patients  who 
present  sjrmptoms  such  as  have  been  described  are  men  employed  in 
Ijreweries  or  distilleries,  public^house  keepers  and  their  wives,  and  travellers 
ior  wine  and  spirit  merchants.  Cab-drivers  and  hawkers,  and  others  who 
are  exposed  to  rough  weather,  are  also  tempted  to  intemperance  ;  while  for 
«ome  persons,  as  cooks  and  shoemakers,  it  is  admitted  as  an  excuse  that 
their  occupation  is  monotonous,  deprives  them  of  proper  exercise,  and  keeps 
them  confined  in  close,  ill-ventilated  rooms.  Depressing  mental  inffuences 
4riTe  others  to  drink  ;  poverty  and  misfortune  make  them  eager  for  the  obli* 
Tion  of  intoxication.  Again,  there  are  cases  in  which  stimulants  were  at 
first  taken  for  the  relief  of  pain,  but  in  which  the  habit  of  indulgence  grows 
upon  the  patient  until  it  becomes  a  disease.  Anstie  has  rightly  laid  great 
stress  on  the  responsibility  of  allowing  women  to  take  wine  or  brandy  in 
order  to  render  theiu  less  susceptible  to  neuralgia,  or  to  ihe  sufferings  which 
are  so  apt  to  attend  on  the  menstrual  period. 

Lastly,  there  is  no  doubt  that  proclivity  to  intemperance  is  capable  of 
hereditary  transmission.  This  tendency  is  by  some  ivriters  regarded  aa 
itself  a  neurosis,  to  which  they  give  the  name  suggested  by  lioe^ch,  **  Oino- 
tnaola,''  more  correctly  *'  CEnomania.''  Whether  acquired  habits  of  drunken- 
ness are  hereditary  is  very  doubtful,  but  the  congenita!  tendency  thereto 
may  be  transmitted  like  that  to  gout  or  any  other  disease.  In  such  cases 
the  dipsomaniac  is  seized  every  few  months  with  a  craving  for  drink,  and  for 
days  together  he  behaves  like  a  madman,  taking  long  journeys  without  any 
purpose,  eating  little  and  drinking  much ;  but  when  the  affection  passes 
off — at  the  end  of  a  month  or  so — he  regains  his  usual  health.  He  then 
lives  soberly  and  chaetely,  and  manages  his  affairs  with  discretion. 

The  morbid  chunges  that  are  found  in  the  nervous  centres  of  drunkards 
are  essentially  atrophic.  The  cerebral  convolutions  are  wasted,  and  the 
cerebro-spinal  fluid  is  in  excess;  the  pia  mater  is  opaque  and  thickened, 
And  even  the  bones  of  the  cranium  are  sometimes  found  denser  than  normal 
and  without  diploe. 

The  effects  of  chronic  alcoholic  poisoning  in  producing  certain  fot\iv%  ^V 
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spinal  parapk*g^ta,  aiid  the  still  more  characteristic  panilvsU  due  Lti  pertpheni 
neuritis  have  been  ah'eady  discuesed  (p.  595). 

The  clifigitosi\'t  of  chroiiic  alcoholism  may  preuent  every  deieree  of 
culty  or  it  may  be  perfectly  eaay.   Commeneinjii^  general  paralysis,  locotSM)tij 
ataxia,  and  hysteria  are  perhaps  the  conditions  most  likely  to  be  confi 
with  it.     Unfortunately  one  cannot  place  any  coniideiice  in  the  ctAi^nMsiiti 
of  the  patient  himself,  however  ^ruardedly  our  questions  tnay  he  put* 
persons  who  indulge  in  secret  drinking  are  always  untruthful. 

In  the  treat ititnf  of  chronic  alcoholisju  the  mobt  imjMjrtant  p»>int 
the  patient  should  abstain  at  onct*  and  entirely  from  all  intoiicTHtin^ 
It  is  in  such  cases  that  large  "  hydropathic ''  hotels  are  of  sierrice, 
regular  habits  and  exercise  in  the  open  air  are  enforced,  while  an  luifitimt 
lating  diet  is  provided  and  all  facilities  for  procuring  drink  are  witbdrairiL 

Certain  medicines  may  also  be  of  considerable  secondary  service, 
reoommetids  especially  quinine,  which  (if  there  should  be  aickness) 
given  in  a  state  of  effervescence.  Marcet^n  favourite  remedy  wa*i  tbe 
of  zinc ;  he  says  that  in  doses  of  from  two  grains  upwardii  tlmcc 
has  a  powerful  eflfect  in  inducing  sleei^  Bromide  of  potoasiuui  often 
great  good  in  cases  of  this  kind.  To  relieve  the  imperious  craving 
dnnk,  aromatic  spirits  of  ammonia,  tincture  of  nux  vomieiw  and  tincture 
capsicmn  in  a  bitter  infusion  are  useful  drugs.  According  to  Anstie,  bitf- 
dracliiii  doses  of  spirit  of  ether  with  the  s^mie  qunntity  of  tincturf  of 
sumbul  may  restore  tranquillity  to  the  nervous  system  and  mjikt*  dft^ 
possible.  He  also  reconmiends  from  a  qmurter  to  half  a  grain  of  the  eitmt 
of  Indian  hemp.  Chloral  hydrate  and  hyoscyamus  are  likewise  T3fc|i 
hj-pnoties.  If  opiiitee  are  absolutely  necessary,  one  should  alwayn  empbr 
the  hypodermic  injection  of  morphia  (from  one  tenth  to  a  quarter  of  a  grain" 
rather  than  give  any  preparation  of  opium  by  the  mouth,  and  this  only  wbra 
the  urine  is  free  from  albumen  and  the  patient  has  been  purged.  Eire  ia 
advanced  stagCK  Anstie  obtained  striking  benefit  from  the  adminlstratioa  i>f 
cod-liver  oil ;  and  he  says  that  when  there  is  much  tremor,  strychnia  is 
useful  in  a  dose  of  -^^  to  ^  of  a  grain  three  times  dally. 

As  to  profftumh^  the  symptoms  of  chronic  alcoholism  may  last  for  y 
and  even  the  hardest  drinkers  sometii^es  reach  old  age.  They  are  apt  U> 
become  prematurely  old,  their  hair  turning  grey  and  their  arteries  betXKniiMT 
rigid.  Gout,  Bright 's  disease,  cirrhosis  of  the  liver,  or  fatty  degenerstioa 
of  the  heart  may  be  developed,  and  cerebral  apoplexy  may  suddenly  «rt 
them  off.  Such  diseases  as  pneumonia  or  fever  are  ill  borne,  and  art  vrft 
likely  to  prove  rapidly  fatal,  as  are  also  accidental  injuric*s  and  surgi«^ 
operations. 

Nbl'ROses  from  MoBPttiA, — ^The   evil   which   arises  from   ihe  tbiife  ^ 
that  invaluable  drug,  opium,  has  long  been  recognised.     It  la  tAkcn  i*  • 
valuable  medicine  in  malarial  districts — in  Cambridgeshire*  for  inilali««« 
and  probably  its  abuse  began  in  the  same  wny  in  China.     It  prodwses  I 
of  appetite,  constipation,  and  emaciation,  with  the  deterionitioti  of  tht  Afr  , 
raoter  which  always  foUowa  indulgence  in  what  is  known  t-  il  I 

Coleridge,  after  many  years  of  uselessness  and  uiiaery,  etii  i       ^        J 
from  the  thraldom.     De  Quincey  has  left  in  his  '  Confesdiooa  of  an 
eater*  a  monument  of  the  pleasures,  the  pains,  and  (it  must  be 
the  incapacity  to  tell  the  tnith  which  tlii«»  hnbit  producer. 

Opium-smoking  as  i^ractised  among  tbe  Chinese  is  said  to  he  cmni 
injurious  thun  ojnum-eating. 
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The  useful  and  convenient  practice  of  subcutaneous  injection  of  morphia 
has  of  late  years  brought  with  it,  in  Western  Europe  and  in  America,  a 
more  widespread  abuse  than  that  of  opium.  The  morphia-habit,  as  it  has 
been  termed,  seems  to  be  more  prevalent  in  Germany  than  in  England. 
It  usually  begins  in  the  legitimate  use  of  the  anodyne  to  relieve  pain,  but 
the  result  is  so  rapid  and  effectual  that  the  patient  is  tempted  to  make  the 
punctures  himself,  and,  once  familiar  with  the  practice,  he  continues  it  long 
after  the  original  disorder  for  which  it  was  prescribed  has  disappeared. 

The  patient  suffers  terribly  from  insomnia  and  restlessness,  he  (or  she) 
loses  appetite  and  becomes  pale  and  sallow,  sometimes  constipated  and 
sometimes  troubled  with  frequent  and  irritable  action  of  the  bowels.  More- 
over, sooner  or  later  some  of  the  punctures  are  sure  to  suppurate. 

The  writer  has  only  seen  a  few  cases  of  this  malady.  The  first  was  an 
old  gentleman  from  America,  who  had  long  become  accustomed  to  the  habit 
and  suffered  comparatively  little.  The  next  was  an  elderly  lady,  who  had 
begun  the  practice  for  facial  neuralgia  and  succeeded  in  breaking  it  off. 
The  third  was  a  young  American,  who  suffered  from  obscure  pains  in  the 
region  of  the  gall-bladder.  A  fourth  was  a  maiden  lady,  who  began  the 
habit  to  allay  the  pain  of  a  renal  calculus,  and  who  was  cured  of  both  at 
last.  In  a  fifth  case,  where  the  arms  were  scarred  all  over  with  the  marks 
of  abscesses,  abdominal  pain  had  been  the  origin.  A  sixth  occurred  in  a 
young  man,  the  subject  of  severe  and  complicated  caries  of  the  bones  and 
joints,  and  he  more  than  once  nearly  killed  himself  with  a  large  dose. 

The  prognosis  is  not  worse  than  in  cases  of  alcoholic  intemperance.  The 
patient  must  be  encouraged  to  bear  the  pain,  and  when  unsupportable  it 
must  be  relieved  by  smaller  doses  of  the  remedy.  Often  a  single  drop  of 
the  officinal  solution  is  sufficient,  and  not  infrequently  pure  water  has,  by  a 
pious^^ud,  been  successfully  substituted  for  the  liquor  morphine.  More- 
over, bromides,  chloral  hydrate,  hyoecine,  sulphonal  or  chloralamide  may 
each  be  substituted  with  advantage  in  its  turn. 

Neurosbs  from  othbr  druob. — ^The  bromides,  if  long  given  in  large  doses, 
produce  very  unfavDurable  effects  on  the  intelligence,  of  which  an  example 
which  came  under  the  writer's  care  is  mentioned  at  p.  929. 

Chloral  hydrate  produces  a  still  more  miserable  condition  of  depression 
in  some  patients,  and,  valuable  as  it  is,  should  never  be  used  as  an  habitual 
hypnotic. 

Arnenic  is  an  occasional  cause  of  paralysis,  affecting  the  lower  extremi- 
ties more  frequently  than  the  arms.  This,  like  lead-palsy,  depends  on 
peripheral  neuritis. 

While  these  sheets  are  passing  through  the  press  (Nov.,  Dec,  1900), 
the  medical  journals  contain  accounts  of  a  widespread  and  often  fatal  epi- 
demic of  multiple  peripheral  neuritis  in  and  about  Manchester,  which  has 
been  traced  to  arsenical  poisoning.  The  vehicle  of  the  poison  was  beer,  and 
its  origin  was  in  the  pyrites  from  which  is  manufactured  the  sulphuric  acid 
used  in  malting. 

The  effects  of  lead  on  the  nervous  system  are  eclampsia,  and  sometimes 
mania  or  insanity,  atrophy  of  the  brain,  and  peripheral  neuritis,  chiefly 
ififecting  the  upper  limbs,  either  the  extensors  primarily  or  the  shoulder- 
nuscles,  or  the  hand ;  but  occasionally  the  peronei  and  other  muscles  of  the 
leg  and,  still  more  rarely,  those  of  the  larynx  (cf.  p.  597). 
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Mercurial  tremors,^ — This  disorder^  once  commoa  amoog  I 

makers  and  other  workers  in  quicksUver,  has  now  happily  become  rerr 

The  following  is  De  Haen's  account  of  the  disease  in  one  of  the  tuinsn 
of  Idria  more  than  a  century  ago,  as  cited  by  the  late  Dr  Sanders,  of  WAxt 
burgh  :^ — *' Deaunit<or,  quinque  et  viginti  annorum,  horrendo  arUMuiL  om- 
nium  maxime  fiuperiorum  vexatus,  ita  ut  nee  comedere,  bibereTe  wobuL^ 
neque  loquens  ampliiis  int^lligere  potuerit.  Nutriendus,  Testitiiiditt,  «* 
{infantis  inetar)  aivmn  urinamque  poaiturue,  adjuvandus  er»t :  dcdovm 
cfletenim  immunis/' 

The  first  thing  which  a  man  notices  when  he  is  beginning  to  ftuffer  Inno 
mercurial  tremor  is  that  he  is  no  loD«rer  sure  of  his  ann  and  liAada.  So 
fioon  as  he  attempts  to  take  bold  of  anything  they  shake*  When  bit  9m 
is  bent  it  is  not  by  a  continuous  motion,  but  by  fita  and  starts ;  bis  bud 
cannot  be  directed  with  precision  to  any  object,  and  even  when  be  btt 
grasped  it,  he  is  often  unable  to  let  it  go.  Before  long  tbe  lower  briiLs  aft 
affected ;  he  may  have  to  be  led,  and  when  he  walks  his  limbs  may  triembit 
and  dance,  so  that  (as  Watson  says)  they  look  as  if  he  hung  upon  winn 
His  tongue  becomes  tremulous,  and  his  speech  hurried,  jerking  (or  st/ie^^l 
and  at  length  unintelligible ;  this  last  symptom  has  been  termed  p$eUi 
fntrcurmlU,  When  the  tremor  has  once  been  excited  by  exertion  or 
lion,  the  patient  is  unable  for  a  time  to  stop  it ;  but  if  be  remains  quiet  for 
a  little  while  it  passes  off,  and  does  not  return  until  he  baa  to  m^ke 
freeh  effort,  like  the  '*  intention-tremors  "  of  insular  sclerosis.  Gelling  warn 
other  person  to  grasp  the  affected  limbs  sometimes  controU  their  mm^ 
inenta,  r 

The  onset  of  mercurial  tremor  is  generally  gradual,  but  eometiinei  li- 
'most  sudden.  It  is  said  to  be  more  apt  to  occur  in  the  cold  and  damp  of 
winter  than  at  other  seasons. 

Salivation  often  accompanies  the  more  severe  forms  of  mercurial  utmof. 
The  teeth  become  loose,  the  gums  are  ulcerated,  the  breath  ia  fcetid  Ttn* 
patient  grows  weak,  aniemic,  and  thin.  After  a  time  he  begins  to  vdkt 
from  heodaohe  and  loss  of  memory,  and  at  length  the  disease  may  cod 
fatally  by  delirium  and  coma.  ^ 

If  he  is  withdrawn  from  the  poisonous  influence,  the  tremor  subtidei  ia  ■ 
two  or  three  months  ;  but  sometimes  the  recovery  is  incomplete,  and  tb  ^ 
upper  limbs  remain  unsteady. 

Mercurial  tremor  was  formerly  common  in  this  country  among  "  vittf' 
gilders,'*  who  employ  for  gilding  an  amalgam  of  mercury  and  gold,  fiwi 
which  the  volatile  metal  is  expelled  by  the  action  of  a  charcoal  fire;  b© 
water-g:ilding  is  now  superseded  by  electro-plating.  Another  trade  in  wW» 
mercury  is  used  is  "  silvering "  mirrors ;  this,  however,  cotnpanittTefr 
seldom  gives  rise  to  the  tremor,  probably  because  little  of  tbe  metil  i* 
volatilised,  since  heat  is  not  employed-  But  mercury  does  give  off  vapoor  U 
some  extent,  even  at  68'^  or  70^  so  that  the  disease  may  show  itself  in  tto* 
who  have  to  deal  with  the  metal  at  ordinary  temperatures. 

In  1864  a  man,  suffering  from  an  extreme  form  of  mercurial  tremor,  wi 
admitted  into  Guy's  Hospital  under  Dr  Kees.  He  bad  been  packinsf  «P 
skins  previously  washed  with  an  acid  solution  of  mercury.  He  said  tia«  *»♦• 
had  at  one  time  been  salivated,  but  some  doubt  would  perha|i«  liati  f^ 
mained  as  to  the  cause  of  his  symptoms,  which  terminated  falaUy,  htd  w* 

•  ^jffioAirmt.  — Mercorift]   Shaking  Paliy— The  "treuiblpB."— F' 
Dorsurt  (M^rat,  1812).— Ow-p,.  Mercnri*lEitt*ni. 


i 
4 


/ 

MBBOUBIAL   TEBM0B8 — BRASS-rOUNDBE*S   TREMORS  953 

©r  Swayne  Taylor  succeeded  in  obtaining  mercury  from  the  kidneys,  and, 
•in  smaller  quantities,  from  the  brain  and  liver  (*  Guy's  Hospital  Reports,' 
Third  Series,  vol.  x,  p.  176).  This  man  had  worked  at  his  occupation  for 
three  years  before  he  began  to  suffer  much.  Watson  relates  the  case  of  a 
^man  who  had  been  a  water-gilder  for  seventeen  years  before  he  was  attacked. 

It  is  possible  that  the  disease  is  sometimes  due,  not  to  the  inhalation  of  , 
imercury,  but  to  its  absorption  by  the  skin.     Dr  Mapother  states  that  the 
anatomy  porter  of  the  Irish  College  of  Surgeons,  who  at  one  time  rubbed 
•enormous  quantities  of  mercury  into  patients  affected  with  syphilis,  was  for 
■thirty  years  subject  to  mercurial  stammering. 

The  diagnosis  of  mercurial  tremor  is  easy ;  but  in  its  earlier  stages  it  is 

iiiable  to  be  mistaken  for  paralysis  agitans,  and  in  its  later  periods  for  chorea. 

.      Anstie  ('  Lancet,'  1872,  i,  p.  734)  mentions  the  case  of  a  man  who  was  sup- 

[     posed  to  have  died  of  deliriiun  tremens,  until  it  was  discovered  that  in  his 

[     trade  he  had  been  inhaling  the  fumes  of  the  acid  nitrate  of  mercury. 

Pf^phyhusis  and  treatment, — Much  has  been  done  to  prevent  this  dis- 
t  «afle  in  those  whose  occupations  expose  them  to  it.  The  workshops  arc 
I  freely  ventilated  and  provided  with  flues  or  chimneys;  and  often  a  glass 
[  screen  interposed  between  the  upper  part  of  the  workman's  body  and  the 
fire  by  which  the  mercurial  vapour  is  set  free.  Personal  cleanliness,  fre- 
quent ablutions,  and  avoiding  to  take  food  in  the  room  where  the  work  ih 
carried  on,  are  important;  and  drunken  habits  are  injurious,  perhaps  by 
favouring  disease  of  the  kidneys.  Like  other  forms  of  tremor,  that  which 
is  caused  by  mercury  is  often  diminished  for  the  time  by  a  glass  of  wine  or 
of  some  other  stimulant.  Sir  Thomas  Wtttson's  patient  said  that  when  the 
disease  was  first  coming  on  he  found  himself  unable  to  get  upstairs  to  his 
work  until  he  had  taken  half  a  quartern  of  gin. 

Among  medicines  iodide  of  potassium  appears  to  be  the  most  useful. 
It  was  suggested  by  Melsens  on  the  same  theory  as  for  chronic  lead-poison- 
ing, and  mercury  is  said  to  have  been  detected  in  the  urine  while  iodide 
was  being  taken.  Watson  found  iron  more  useful  than  any  other  drugs  in 
the  case  which  he  relates,  and  Anstie  saw  great  benefit  from  cod-liver  oil  in 
several  cases.  In  a  patient  of  Gull's,  electricity  appeared  to  be  beneficial, 
sparks  being  taken  from  the  spine;  it  was  thus  that  De  Haen's  patient 
{whose  case  was  quoted  above)  was  cured. 

The  other  effects  of  mercury  are  salivation  and,  probably,  stimulation  of 
,  the  pancreas,  liver,  kidneys,  and  tubular  glands  of  the  intestine.  It  was 
proved  by  Rutherford  that  it  does  not  increase  the  flow  of  bile  in  dogs  with 
a  fistula  into  the  gall-bladder,  but  it  certainly  restores  the  colour  to  the  faeces 
in  man.  The  result  of  mercurial  poisoning  is  to  produce  pallor  by  diminu- 
tion of  the  hsemoglobin  of  the  blood-discs ;  but  it  has  been  ascertained  that 
this  is  not  the  effect  of  the  drug  in  cases  of  syphilis;  not  only  does  the 
sallow,  earthy  hue  of  the  disease  give  way  to  a  healthy  colour,  but  the  actual 
.amount  of  haemoglobin  is  increased. 

Tremors  from  zinc-poisoning, — There  is  a  curious  disorder  to  which 
t)ras8-founders  are  liable ;  it  was  studied  by  Dr  Greenhow  in  Birmingham, 
■  ^  1858,  and  named  by  him  "  brass-founder's  ague,"  on  account  of  the  resem- 
blance betweeii  its  symptoms  and  those  of  a  paroxysm  of  intermittent  fever 
['  Med.-Chir.  Trans.,'  vol.  xlv).  It  is  in  no  way  dependent  upon  malaria,  but 
M  caused  by  the  dense  white  fumes  of  oxide  of  zinc,  the  result  of  deflagration 
>f  the  metal,  which  at  a  certain  stage  in  the  formation  of  brass  fill  the 
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iug-shop,  unless  it  la  tlioroughly  irentilaied,     EipoHtire  to  tht^e  fnmei  i*. 

lowed  bj-  malaise  and  weariness,  by  a  sense  of  const rictioo  at  the  thm^ 

d  sometimea  by  nauseiv.     Afterwiirda  shivmng-  cOTnee  on,  with  cbatterbc 

^he  teeth ;  this  in  BUt-eeeded  hv  a  more  or  less  mnrkt^d  hot  stage,  and  tb* 

ick  ends  in  profuse  tfWeiitini;.     Next  day  the  man  feels  uuwell,  but  iiol 

lUgh  to  be  unable  to  work.     There  is  no  regularity  in  the  recurrence  ^ 

'  flttaeke,  whieh  come  on  from  time  to  time  under  the  operation  of  their 

'ting  cause,  but  especially  when  the  patient  hns  been  off  work  for  &  hv 

h     They  fieem  not  otherwise  to  impair  the  health,  and  it  is  not  knovft 

■^i;  they  shorten  the  life  of  the  patient,     Drinking^  milk  is  said  to  be  pre- 

ive  of  the  brass-founder's  disease, 

Hr  Greenhow  reported  that,  besid©  this  affection,  brn^s- workers  at  Bir- 

am  are  very  liable  to  shaking  palay.     He  could  oalr  lind,  howe\^. 

vdtse  in  an   old   man.      Dr  Gee  published   in.  the   *  8t   Barth.   Hotf 

for  1889,  p<  28,  a  case  c^f  a  brass-founder,  a^d   thirty-three,  ii«^ 

ed  from  muscuJar  paresis,  trembling  tongue,  and  ankle^loous,  Srhkh 

>ms  were  ascribed  to  zinc-poisoning.     See  also  a  fn:M>d  ac-count  of  tht 

ed  **  ague,"  the  bronchitis  (coniOBia),  and  the  nenrous  inrmptoin*  Ut 

yh  the  Birmingham  brass-fcmndera  are  liable,  by  Dr  Hobett  M.  Simcft 

Mt  Med.  Joum.;  April  28th,  1888).     He  is  inclined,  with  Dr  Hofbn, 

:tribute  part  of  the  poisonous  effects  to  the  copper,  rather  than  to  <br 

of  the  co-mpound  metal. 


HYSTERIA.   AND    HYPOCHONDRIASIS 

"  Orandam  est  nt  sit  mens  sana  in  corpore  sano." 

JUVBKAL. 

"  In  nervous  diseases  he  is  the  best  physician  who  knows  best  how  to  inspire  hope." 

COLBBIDGE. 

Hysteria — Nomenclature— A  real  and  distinct  disease — Menial  and  moral 
perversions — Hysterical  affections  of  sensation  and  of  movement — Contrac- 
tures— Olobus  hystericus — Flatulence — The  hysterical  fit — Etiology  and 
Pathology  of  Hysteria — Diagnosis — Prognosis — Prophylaxis — Treatment. 

Catalepsy  —  Trance  —  Sleep-walking  —  Ecstasy  —  Dancing  mania — Hysterical 
mania — Epileptiform  hysteria — Anorexia  nervosa — Hysteria  in  men  and 
boys. 

Hypochondriasis — Distinctions  from  hysteria — Tlie  supposition  of  imaginary 
diseases — Distinction  from  melancholia — May  mad:  real  disease — Treat- 
ment— Prognosis. 

In  many  of  the  diseases  of  the  nervous  system  which  have  been  de* 
scribed  in  the  preceding  pages,  mental  symptoms  mingle  with  those  in  which 
consciousness  is  not  involved.  The  coma  of  apoplexy,  the  delirium  of 
poisoning  by  alcohol  or  belladonna,  the  temporary  unconsciousness  of  minor 
epilepsy,  the  paroxysmal  mania  which  follows  major  epilepsy,  and  many 
symptoms  of  "  general  paralysis  "  are  mental.  But  there  are  disorders  in 
which,  instead  of  the  mind  being  affected  as  the  result  of  anatomical  lesions 
or  poisons  or  functional  disturbance  of  motion  or  sensation,  the  mental 
aberration  is  primary,  and  various  bodily  disorders  result  therefrom  ;  and 
yet  the  patients  are  not  insane.  These  disorders  will  be  treated  in  the  pre* 
sent  chapter  under  the  traditional  terms  of  Hysteria  and  Hypochondriasis. 

Htstkbia.* — This  ancient  name  implies  the  erroneous  theory  that  dis-. 

turbance  of  the  uterus  is  the  cause  of  the  curious  and  long-recognised 

paroxysmal  attacks  known  as  hysterical  fits.     The  hypothesis  was  crude 

jmd  almost  baseless,  and  the  term  has  been  extended  to  many  other  con- 

i  ditions  beside  the  "  fit  of  the  vapours  "  which  it  originally  denoted.     It  is 

i~]dle  to  quarrel  with  this  extension  of  meaning — an  extension  not  arbitrary 

'or  designed,  but  natural  and  common  to  all  languages, — and  it  is  pedantic  to 

Lobject  to  our  speaking  of  male  hysteria  because  men  have  no  uterus.     We 

might  as  well  refuse  to  use  such  terms  as  pituitarium,   rheumatism,  or 

horea. 

It  must  be  admitted  that,  like  some  other  diseases,  hysteria  is  difficult 

•  'YvTipia  (».  e.  womb-sickness),  from  vtrripa,  the  uterus — Passio  hysterica. — Anglic^ 
ita  of  the  mother — The  vapours. 
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to  define.     Since  it  is  independent  of  any  appreciable  atructural  clumg<e>  i 
definition  would  naiiirnlly  be  based  upon  either  it«  c^iuses  or  its  fTinptfau% 
But  the  former  are  unknown,  and  the  latter  are  sin^ularlj  variable  Dcd  iq 
constant.     Moreover,  the  curability  of  most  hysterical  aiffections«  and 
fact  that  they  are  generally  contrasted  with  organic  diseases,  have  catised  ( 
tendency  to  apply  the  term  vaguely  to  cases  of  unascertained  nature^ 
which  are  regarded  as  of  a  trifling  character,  and  likely  to  be  of  traorifloi ' 
duration.     In  this  way  the  words  hysteria  and  hysterical  have  often  beooc^ 
meaningless. 

There  is,  however^  no  question  that  most  of  the  afFectiofis  called  hyiitfrir 
cal  are  the  genuine  expression  of  a  special  morbid  condition^  for  which  til 
name  of  Hysteria  is  as  convenient  as  any  other,  beside  having  the 
tion  of  antiquity  and  established  usage*     For  we  find  that  two  or  moct  ( 
these  affections  are  frequently  present  in  the  same  patient  at  the  i 
or  that  a  person  who  has  suffered  from  one  is  afterwards  attacked  by  ( 
Then,  again,  there  are  marked  peculiarities  in  the  age^  sex,  temper,  i 
other  habits  of  such  patients.     Above  all^  there  is  in  most  cases  an  ialxi^^ 
lectual   and   euiotionnl   state  which   can  be   recognised    apart   from  otbt? 
indications  of  the  disease,  and  may  be  regarded  as  its  fundamental  charvter. 

Mental  condition. — The  principal  features  of  the  mental  state  whitl* 
charaoterisefi  hysteria  are  a  disturbance  of  the  sensations,  an  exaltatiim  d 
the  emotions,  a  perversion  of  the  will,  and  a  loss  of  the  balancing  power  irf 
the  judguient.  The  patient  seems  to  have  no  power  of  controlling  her  own 
feelings,  so  that  trifling  occurrences  excite  her  to  rapture  or  plunge  her  ii 
despair.  She  may  conceive  a  violent  affection  for  some  persons,  wd  tm 
equally  irrational  aversion  froin  others ;  or  she  perhaps  shows  great  sita£^ 
roent  to  some  pet  animal,  while  others^  no  less  harmlesa,  excite  repagntfl^ 
and  disgust :  she  torments  all  about  her  with  her  caprice  and  her  telfi^ 
claims  upon  their  attention  ;  she  appears  unable  to  make  tjp  her  mind  to  tK* 
amallest  effort,  and  lies  in  bed  all  day  from  sheer  want  of  energy  to  lii^ 
and  yet  in  some  particular  direction  she  will  show  the  most  obsttnate  teuJ* 
city  of  purpose.  She  craves  for  sympathy,  and  insistB  on  her  delicate  h«slT)i 
being  recognised.  In  pursuance  of  this  object  she  will  apply  corrosive  id^ 
to  her  skin,  swallow  needles  day  after  day,  or  nm  them  into  all  parti  d  hrt 
body,  and  make  repeated,  but  always  tmsuccessful,  attempts  to  poiioft  v 
drown  or  hang  herself.  Her  stoical  endurance  of  pain  is  siifficieni  ta  i^tfv 
that  a  mere  defect  of  volitional  power  cannot  be  the  essential  elemeol  ^ 
hysteria.  As  Reynolds  ('  Syst.  of  Med.,'  vol  ii)  put  it,  the  will  U  110  Iflfor 
called  into  exercise  by  the  judgment  or  reasoning  faculties,  but  only  by  mm^ 
one  dominant  idea  or  emotion.  Thus,  as  Jolly  observes  (tou  ^anMaV 
*  Handbuch/  vol  xii),  if  one  can  by  stimulating  a  spirit  of  emulatioD  Mffi^ 
a  hysterical  patient  with  a  sufficient  motive  to  undertake  a  good  work,  taA 
as  nursing,  she  will  often  carry  it  out  with  unusual  perseverance  and  «ll«U 

Moral  perversion, — The  moral  tone  of  a  hysterical  woman  ii  dl*> 
seriously  impaired,  particularly  in  certain  directions.  Morbid  sexxul  »•  1 
elinations  have  in  some  cases  a  strong  hold  upon  such  a  patient,  snd  A<j 
will  scheme  to  induce  her  medical  attendant  to  make  a  vaginal  eiamtsati^io^ 
Watson  relates  a  case  in  which  a  young  woman  contrived  to  make  s  hos- 
pital surgeon  believe  that  she  had  a  stone  in  the  bladder  ;  and  the  im^otLm 
was  not  detected  until  she  had  been  tied  up  in  the  position  for  UthoCafliJ  i« 
on  operating  theatre  full  of  students.  A  patient  who  was  SRi|ipo«d  1^  fc*** 
a  hydatid  in  the  liver,  and  who  had  been  punctured  without  rmlU  tOt^f^ 
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the  operation  to  be  repeated,  and  almost  immediately  produced  a  piece  of 
the  stomach  of  a  rabbit,  which  she  declared  she  had  vomited,  and  which  she 
no  doubt  thought  would  be  mistaken  for  a  hydatid  membrane ;  a  few  hours 
later  she  sent  for  her  medical  man  again,  to  remove  from  her  vagina  another 
piece  of  the  siune  substance.  Others  have  been  known  to  drink  their  urine 
and  then  to  bring  it  up  again,  pretending  that  none  was  passed  in  the 
natural  way,  and  the  fact  that  such  cases  have  occurred  makes  one  hesitato 
to  accept  as  authentic  cases  described  by  Charcot  as  hysterical  ischuria; 
for  there  is  often  great  difficulty  in  detecting  impostures  of  this  kind« 
Charcot  himself  relates  a  case  of  Boyer's,  in  which  a  woman  pretended  that 
urine  came  from  her  umbilicus,  ears,  eyes,  and  breasts,  and  that  she  vomited 
faeces ;  and  it  was  not  until  she  had  been  placed  in  a  strait  waistcoat  that 
little  balls  of  faeces  ready  prepared  for  swallowing  were  found  in  her  bed. 
H3rsterical  yoimg  women  also  simulate  phthisis  and  pretend  to  spit  or  vomit 
blood* 

Some  of  the  factitious  affections  of  the  skin  are  by  no  means  easy  of 
diagnosis.  In  the  museum  of  Guy's  Hospital  there  is  a  model  of  the  right 
breast  of  a  girl,  which  is  reddened  and  has  on  it  a  nimiber  of  raised  nodules, 
scmie  of  them  larger  than  peas.  The  first  time  that  patient  was  in  the. 
hospital  the  cause  of  the  affection  remained  undiscovered,  although  it  wa«. 
evident  that  some  irritant  was  being  intentionally  applied ;  but  more  than  a/ 
year  afterwards  she  waa  again  admitted,  and  Mr  Birkett,  happening  to  visit 
the  ward  at  an  unusual  hour,  found  a  piece  of  lint,  strewn  with  powderedi 
cantharides,  which  she  had  put  on  the  breast.  Sir  William  Gull  related  a 
similar  case  in  which  he  detected  with  a  lens  a  glistening  fragment  of  the. 
same  powder  on  the  skin.  Some  years  ago  a  girl  was  admitted  into  Miriam 
Ward  who  had  on  her  chest  and  breasts  several  whitish  gangrenous-lookingr 
patches,  of  irregular  size  and  form;  these  successively  shrivelled  up  into, 
brownish  scabs,  which  soon  became  detached,  leaving  the  skin  beneath  red- 
dened and  rather  scaly.  On  one  finger,  in  the  groove  between  the  skin  andi 
the  nail,  there  was  found  a  bright  yellow  stain,  which  affected  both  struc- 
tures to  about  the  same  extent,  and  which  seemed  indisputably  to  have  been, 
caused  by  a  drop  of  nitric  acid.  So  that  perhaps  the  patches  on  her  chesty 
were  likewise  produced  by  the  acid,  although  they  did  not  show  the  charac^ 
teristic  yellow  colour.  It  happened  strangely  enough  that  shortly  before, 
she  came  in  there  was  in  the  ward  another  patient,  a  girl  of  eighteen, 
affected  in  exactly  the  same  way  with  what  there  was  no  reason  to  doubt 
^  was  spontaneous  gangrene.  The  museum  contains  models  taken  from  each 
of  these  patients  (Nos.  296,  299). 

Other  forms  in  which  hysterical  patients  exhibit  their  craving  for 
notoriety  are  illustrated  by  the  oases  of  the  Welsh  fasting  girl,  and  Louise 
Lateau,  the  Belgian  nun. 

Among  the  many  diseases  simulated  by  hysteria,  the  following  may  be 
.  noted: — ^Paraplegia,  Aphonia,  Haemoptysis  and  phthisis,  Haematemesis  and* 
gastric  ulcer,  Dyspnoea  and  pleurisy.  Caries  of  the  spine  and  hip  disease, 
Sjmovitis  of  the  knee  or  other  joints.  Abdominal  tumours,  bleeding  stigmata, 
Epilepsy,  Hydrophobia,  and  Hyperpyrexia. 

Perversions  of  sensations, — ^The  hysterical  patient  sometimes  complains 
)f  intolerance  of  light,  and  will  have  the  room  darkened.     Reynolds  re- 

*  A  remarkable  case  of  this  kind  ohtnined  some  notoriety  about  fifty  years  ago  by  the. 
rablication  of  a  book  called  'The  Female  Jesuit  in  tlie  Fnmily.'  The  patient,  a  typica^i 
^iterical  goTemess,  imposed  on  the  Protestant  credulity  of  the  household. 
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lates  the  case  of  a  woman  who  had  for  weeks  been  lying  with  her  haodt 
before  her  eyes  to  keep  out  the  light  of  a  dull  London  sky.  When  he 
brought  a  candle  close  to  her  in  order  to  examine  the  pupils  she  shudderwi, 
knit  her  brows,  and  held  both  hands  between  it  and  her  eyes ;  but  as  soqq 
as  her  attention  was  distracted  to  the  state  of  her  front  teeth,  the  bro«i 
became  relaxed,  the  hands  were  removed,  and  she  bore  the  light  without  it 
convenience.  In  other  cases  the  patient  is  distressed  by  the  slightciit  souni 
and  will  allow  no  one  to  speak  above  a  whisper ;  and  yet  will  speak  in  a  loud 
voice  or  make  a  noise  in  stirring  tbe  fire  without  seeming  to  mind  it 

Jolly  quotes  from  Amman  the  case  of  a  woman  who  discovered  the  p^- 
«ence  of  some  cherries  in  another  room  by  their  odour,  and  who  could  di*. 
tinguish  one  person  from  another  with  her  nose  ;  and  such  persons  ohtn 
detect  by  their  taste  the  presence  of  the  minutest  trace  of  any  flavour  that 
they  dislike.  It  is  perhaps  a  perversion  of  the  gustatory  sense  that  leed^ 
girls  affected  with  hysteria  to  eat  cinders,  sealing-wax,  lead  pencil,  and  ih? 
like ;  this  perverted  appetite  used  to  be  called  **  picay  They  are  wnit- 
times  equally  fond  of  repulsive  odours  or  flavours. 

The  sense  of  touch,  again,  may  be  unduly  acute.  In  almost  every  ust 
of  hysteria  there  is  at  some  part  or  other  of  the  body  over-sensitivenesii  xa 
painful  impressions — hi/percesthesia,  or  rather,  in  strict  language,  hyperal- 
{jesia.  Sometimes  the  patient  complains  bitterly  if  the  skin  over  one  or 
more  of  the  spinous  processes  is  pressed  upon  or  even  touched ;  sometimes 
she  has  extreme  tenderness  of  the  breast,  or  of  the  edge  of  the  costal 
cartilages. 

In  some  cases  there  appears  to  be  an  actual  exaltation  of  perception:  % 
hysterical  girl  may  seem  to  hear  through  stone  walls,  but  deception  is  often 
practised,  especially  the  deception  by  which  the  patient  deceives  herselt 

Another  frequent  effect  of  hysteria  is  impairment  of  conmion  sensation, 
dysesthesia  or  ancpMhesia.  This  may  either  be  limited  to  ordinary  tactile 
impressions  or  it  may  include  those  of  heat  and  cold;  or  it  may  concern 
only  the  perception  of  pain,  analgesia,  Gendrin  went  so  far  as  to  declare 
that  sensation  was  more  or  less  defective  in  every  case  of  hysteria.  Thin 
statement  is  too  absolute,  but  the  symptom  is  undoubtedly  often  present,  and 
Lasegue  and  Charcot  are  probably  right  in  saying  that  it  would  be  mnrf 
frequently  observed  if  it  were  carefully  looked  for,  since  the  patient  may  !>»' 
unaware  of  local  anaesthesia  until  her  sensibility  is  tested.  In  many  cast* 
subjective  sensations  of  tingling,  pins  and  needles,  are  complained  of  by  the 
patient,  or  numbness,  or  local  acute  pain.  Nor  is  hypersesthesia  incoiu- 
])atible  with  anaesthesia.  The  sense  of  touch,  of  muscular  contraction,  or 
heat  and  cold,  are  each  independent,  and  in  disease  may  be  separated  imiu 
the  totally  distinct  perception  of  pain  (cf.  supra,  p.  632).  Indeed,  acutene** 
of  discrimination  of  the  tactile,  muscular,  or  thermic  perceptions  is  im|)aired 
by  pain.  So  there  is  nothing  incredible  in  an  hysterical  girl  tellinjr  us  thnt 
a  certain  part  of  the  skin  is  exquisitely  tender,  and  the  seat  of  buminfr  pi»n 
when  touched  ;  while  yet  at  this  spot  the  power  of  appreciating  tactile  iui- 
pressionp  may  be  greatly  diminished. 

But  the  most  characteristic  sensory  symptom  is  Hemianmihf<^o. 
Briquet  stated  that  this  occurs  on  the  left  side  more  often  than  on  the 
right  side  in  the  proportion  of  seventy  cases  to  twenty.  The  limitation  of 
the  parts  in  which  there  is  loss  of  feeling  is  often  remarkably  sharp,  cor 
responding  almost  precisely  with  the  median  line  of  the  face,  neck,  and 
(body.     It  differs  from  hemiplegia  in  its  wide  extent  and  in  the  gretter  inh 
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plication  of  sensation  than  of  motion.  The  mucuus  membranes  are  affected 
in  a  similar  way;  taste  may  be  wanting  in  one  half  of  the  tongue,  the 
sense  of  smell  may  be  impaired,  and  there  may  be  a  considerable  degree  of 
.amblyopia,  with  limitations  of  the  visual  lield  for  the  several  colours — a 
symptom  which  Galezowski  has  named  AcJiromatopsia,  Occasionally  we 
rsee  complete  hysterical  hemianopia.  According  to  Jolly,  reflex  excitability 
is  sometimes  wanting ;  sneezing  cannot  be  induced  by  irritating  the  nose, 
nor  retching  by  tickling  the  fauces  on  the  affected  side.  Lastly,  Charcot 
noticed  that  the  skin  of  the  paralysed  side  is  cold  and  pale,  and  yields 
scarcely  any  blood  to  a  needle's  prick. 

Apart  from  hemiansesthesia,  loss  of  feeling  in  the  mucous  membranes  is 
common.  Anstie  remarked  on  the  frequency  with  which  it  may  be  found, 
if  searched  for,  in  the  back  of  the  pharynx  (*  Lancet,'  ii,  1872),  and  believed 
that  whenever  a  person  who  haa  not  been  taking  a  bromide  can  without 
retching  let  one  pass  the  linger  down  to  the  epiglottis,  the  diagnosis  of  hys- 
teria is  probably  correct.  Reynolds  mentions  Keveral  cases,  occurring  in 
married  women  who  were  still  bearing  children,  in  which  there  was  absolute 
-anaesthesia  of  the  vulva  and  vagina,  Inipainuent  of  sensation  in  the 
bladder  is  supposed  to  be  sometimes  the  cause  of  retention  of  urine  in  hys- 
terical patients,  but  in  other  cases  it  appears  to  be  due  to  a  prurient  desire 
to  have  a  catheter  introduced.  Jolly  relates  the  case  of  an  hysterical  patient 
who  burnt  herself  tennbly  by  taking  live  coals  out  of  the  tire  and  pressing 
them  with  both  hands  into  her  vagina,  without  8ho\\'ing  any  sign  of  pain. 

Hysterical  ansesthesia  is  not  permanent.  It  may  last  for  several  weeks 
and  even  for  months,  but  sooner  or  later  it  always  passes  off. 

Motor  parali/sis. — Another  manifestation  of  hysteria  is  paralysis  of 
movement.  Aplionia  and  dysphagia  often  result  from  loss  of  power  in  the 
laryngeal  and  the  pharyngeal  muscles  respectively  ;  and  the  former  symptom 
gives  great  aid  towards  the  diagnosis  of  doubtful  cases.  Hysterical  aphonia 
is  as  common  as  hysterical  aphasia  is  rare. 

Not  infrequently  hysterical  paralysis  takes  the  shape  of  paraplegia  or  of 
hemiplegia.     The   former   affection  was   descri-bed   in   a  previous   chapter    . 
(p.  642).     The  latter  is  less  common ;  when  present  it  more  often  affects  the    1 
left  side  than  the  right ;  the  proportion  in  Briquet's  cases  was  as  forty-six     ' 
to   fourteen.     An   important   distinction   between  it   and   the   hemiplegia 
due  to  an  organic  lesion  of  the  brain  is  that  in  hysterical  hemiplegia  the  side 
of  the  face  and  tongue  remain  xmaffected.     This  was  long  ago  remarked  by 
Todd,  who  also  pointed  out  that  the  patient  in  attempting  to  walk  **  drags 
the  palsied  limb  after  her,  as  if  it  were  a  piece  of  inanimate  matter,  and 
uses  no  art  of  circmmduction  nor  effort  of  any  kind  to  lift  it  from  the 
ground;  the  foot  sweeps  the  ground  as  she  walks."     Reynolds  adds  that  a 
paralytic  patient  looks  at  her  feet ;  an  hysterical  jiatient  at  the  persons  who 
are  watching  her. 

Occasionally  one  limb  is  alone  affected  with  hysterical  paralysis  :  or, 
still  more  rarely,  only  part  of  a  limb.  The  only  umscle  affected  singly  is 
the  levator  palpebrie  ;  and  hysterical  ptosis  is  not  uncommon. 

Hysterical  paralysis  is  often  transitory,  lasting  cmly  a  few  days  or  a  few 
hours,  though  it  may  reappear  in  the  same  limbs  or  in  others.  But  there 
are  cases  in  which  it  persists  for  months  or  even  years  ;  and  then  it  is  often 
aiccompanied  by  rigidity  (see  next  paragraph).  The  paralysis  may  dis- 
appear suddenly,  under  the  influence  of  a  sudden  emotion  or  shock : 
or  it  may  pass  off  very  gradoally.     The  removal  of  the  patient  to  a  hospital 
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ward — away  from  sympathising  friends  and  relations — i»  often  faUovod  by  m 
more  or  less  rapid  recovery.  The  patient  is  told  that  she  is  expected  teK 
begin  to  move  the  jiaralyBed  limbs ;  day  by  day  she  is  encouraged  to  do 
'lucre ;  after  a  time  she  is  taken  out  of  bed,  dreseed,  and  put  in  a  diair;  Ukl 
before  long  she  walks  as  well  aa  ever. 

Con  tractions.^ A  remarkable  effect  of  hysterical  paralysis  is  a  dmoie 
spasm  or  rigidity  of  one  or  more  of  the  limbs.     Charcot  publialied  i&  Jm 
'  Le^jons '  several  capital  drawings  illustrative  of  the  distorttona  whidi  il 
produces,  and  the  French  word  contracture  is  often  adapted  for  suck  mca 
The  affection  may  follow  immediately  upon  a  sever©  hysterical  fit ;  and  <4fr 
paralysis  and  the  rigidity  then  develop  simultaneously.      But  ia  moftt 
as  in  those  of  spastic  paraplegia  of  organic  origin,  the  contraction  does 
come  on  until  there  has  been  loss  of  power  for  a  consideml>le 
certain  c^ases  only  one  leg  or  one  arm  bec4>mes  contracted  ;   btit 
both  legs  are  affected,  sometimes  both  the  arm  and  the  leg  on 
sometimes  three  of  the  limbs,  or  even  all  four.     When  the  aff€<rtioii 
a  hemiplegic  tyi^e,  and  the  rigidity  follows  the  loss  of  poorer  after  iQBt 
interval,  it  might  be  thought  that  there  would  be  a  difficulty  in  dislingui^ 
ing  it  from  the  late  rigidity  of  hemiplegia  due  to  organic  diBe««e  oJF  Ik 
briun  (p.  736)  ;   but  in  the  hysterical  affection  the  contraction  as  A  nir 
comes  on,   not   gradually,   but  suddenly,   as  the   imiuodiate    result  d  t 
fresh  hysterical  fit.     The  arm  is  semi-flexed  ;  and^  according  to  Charcot,  ti^ 
leg  always  falls  into  a  state  of  rigid  extension*  the  adductors  of  the  t&iflif 
arts  forcibly  contracted,   the  knee  and  ankle   straightened,    and   th»  l«» 
stretched  down  to  the  utmost  extent,  while  the  sole  is  turned  inwardi;  i^ 
that  the  condition  of  the  foot  resembles  that  of  talipea  equino-Tartis* 

This  condition  is  not  without  exceptions  ;  Jolly  relates  a  case  in  wbk^ 
one  leg  beciime  i>owerfully  flexed  at  the  knee-joint ;  and  in  a  marked  cms 
of  hysterical  paraplegia  (which  came  under  the  writer's  ob^enration 
years  ago)  the  girls  legs  were  forcibly  flexed  at  the  knees  and  hips^  » 
to  resist  the  utmost  power  that  could  bo  safely  used  to  straight^ 
until  chloroform  was  administered  She  alterwards  recovered  cotnpki^. 
and  becimie  an  excellent  nuree. 

The  rigidity  in  these  cases  is  not  relaxed  during  sleep;  luir  dois 
undergo  any  variations  in  degree  at  different  times  or  periods  of  t^  4tfi 
The  spasm  is  not  confined  to  a  single  set  of  muscles,  for  one  is  n0t  ibis  ^ 
force  the  patient's  arm  into  a  position  of  complete  flexion,  any  more  tbsals 
extend  it.  By  making  the  patient  inhale  chloroform,  however,  one  csa  tf©* 
porarily  remove  the  spasm,  so  that  the  affected  joints  become  perle<c<Jf 
supple. 

The  muscles  remain  well  nourished^  and  retain  their  eIeclro-c«mtrsclt&; 
for  a  considerable  time.     But  when  a  limb  baa  been  contracted  for 
or  years  without  intermission,  a  little  general  wasting  mar  occur,  tbs  fr- 
action of  the  muBcles  to  galvanism  may  be  somewhat  impaired,  soil  ta 
cases  it  is  said  that  the  contractures  no  longer  disappear  under  ehloroioffv. 
The  spastic  paralysis  of  hysteria  almost  always  ends  in  reooverr ;  sal  ift 
many  cases  this  takes  place  abruptly.     One  of  Charcot's  is  Tery  loitrnctiia 
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X  woman  wns  fir^t  nttncked,  at  tli«  nj^e  of  tUirtj-four.  witli  losi  of  cooadaotttfiite 
A  moral  shock  ;  ahe  then  fell  into  ibe  lii-i?  unci  burnt  her  fnco  ««ver«tr.  AfWr  tW*  i^  Ni 
•everal  seiznri*s,  some  of  thoiti  hysU'ricwl  in  chtmiL'tpr,  other*  miher  opjIsplflbiV-  i^MT 
years  »fterwnrr!i£  she  h:i<l  ii  very  severe  fit»  nttcnilcd  with  convuUions  «iid  f6lli0«li  If  il 
apoplectiform  stupor  with  »tertorou»  breftthinir:  this  wm  ni  oacc  followfil  W  Wt  lav^ 
plegiA.     Rigidity  of  the  left  timbi  set  tn  abrnpUy  »fter  iin  inietrva).     la  t^  folWlsf  |i^ 
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the  right  limbs  also  became  contracted ;  nnd  later  still  the  jaws  were  fixed,  so  that  au 
<£sophageal  tube  had  to  be  used.  Her  right  arm,  however,  became  free;  and  Charcot 
maintained  that  recovery  was  still  possible.  One  evening,  six  years  from  the  commence- 
ment of  the  contraction  of  the  left  arm  and  leg,  she  had  an  attack  in  which  she  imagined 
herself  to  be  about  to  die.  She  cried  out,  became  agitated,  and  with  her  right  arm  pushed 
4»ide  those  who  held  her.  Her  strong  desire  to  get  to  the  window  for  air  was  resisted ; 
she  became  more  and  more  ang^;  and  first  her  right  leg  lost  its  rigidity,  then  her  left  1^, 
■and  finally  her  left  arm.  She  got  up  and  walked ;  and  in  eight  hours  her  aure  was  com- 
plete.    A  slight  crackling  in  the  joints  was  all  that  remained  of  the  complaint. 

Such  a  case  has  an  obvious  bearing  on  mediseval  stories  of  miraculous 
"  •cures.  Charcot  quotes  an  article  by  Littr6  in  which  detailed  accounts  are 
^ven  of  certain  persons  who  were  cured  at  the  end  of  the  thirteenth  century 
by  pilgrimages  to  the  tomb  of  St  Denis,  where  the  relics  of  Louis  IX  had 
>■  been  recently  deposited.  Three  of  these  were  young  women  who  had  been 
^  suddenly  attacked  with  contraction  of  one  leg  or  of  the  arm  and  leg  on  one 
f  «ide,  and  who  also  had  anaesthesia.  They  were  all  cured  suddenly,  and  in 
•circumstances  likely  to  act  upon  the  imagination. 

In  some  exceptional  cases  of  hysterical  "  contracture  "  recovery  never 
takes  place.  Charcot  mentions  several  instances  which  he  believed  to  be 
hopeless.  One  is  that  of  a  woman,  aged  fifty-five,  whose  legs  had  been  con- 
tracted for  sixteen  years ;  imder  chloroform  her  knees  could  still  be  relaxed ; 
i)ut  her  feet  remained  in  a  condition  of  equino-varus.  He  made  an  autopsy 
in  one  case  in  which  all  four  limbs  had  been  contracted  for  ten  years ;  and 
lie  discovered  sclerosis  of  the  lateral  columns  in  nearly  the  whole  length  of 
the  cord.  The  patient  was  a  hysterical  woman,  and  the  rigidity  passed  off 
■several  times  and  returned  again  before  it  became  permanent ;  so  that  there 
seems  no  reason  to  doubt  that  the  case  originally  was  only  functionaL 

The  points  on  which  Charcot  would  lay  stress  as  indicating  an  imfavour- 
able  prognosis  in  a  case  of  long-standing  contraction  of  a  limb  are  that 
particular  groups  of  muscles  are  wasted  in  an  extreme  degree  and  affected  I 
•with  fibrillary  tremor  like  that  seen  in  progressive  muscular  atrophy ;  that  ] 
there  is  a  great  diminution  in  the  contractility,  as  tested  by  faradisation; 
and  that  the  rigidity  remains  to  a  considerable  extent  when  the  patient  is 
under  the  influence  of  chloroform.  On  the  other  hand,  he  does  not  attach 
4uiy  importance  to  a  little  loss  of  substance  in  the  affected  limbs,  or  to  a 
flight  impairment  of  the  electrical  reaction  of  the  nmscles. 

These  exceptional  cases  of  sclerosis  of  the  lateral  colimins  following  a 
functional  paralysis  may  be  taken  as  indications  that  the  most  transitory 
physiological  perversions  of  fimction  are  really  accompanied  by  a  transitory 
^anatomical  lesion.  Again,  they  may  inspire  hope  of  ultimate  recovery  even 
when  spastic  hemiplegia  or  paraplegia  is  the  result  of  demonstrable  tissue 
•changes. 

Globus, — ^Among  the  most  characteristic  symptoms  of  hysteria  is  the  so- 
called  globus  hystericus.  It  is  difficult  to  say  whether  it  is  merely  a  morbid 
aensation,  or  depends  upon  spasmodic  contraction  in  the  oesophagus  and 
pharynx,  or  on  the  sudden  ascent  of  gas  from  the  stomach.  The  former 
opinion  was  maintained  by  Eulenburg  and  Reynolds,  the  latter  by  Jolly.  *  To 
the  patient  herself  the  globus  is  a  sensation  as  if  there  were  a  ball  or  lump 
in  the  throat,  which  she  cannot  swallow  or  get  rid  of.  She  will  sometimes 
>ut  her  finger  into  the  pharynx,  and  make  herself  sick ;  or  she  will  drink 
Qouthful  after  mouthful  of  water  to  wash  it  down.  The  exact  nature  of  the 
ensation  varies.  Some  patients  liken  it  to  a  bean  sticking  in  the  throat ; 
ithers  feel  as  if  an  animal  were  creeping  about  within  the  Imnp ;  while  with 
others,  again,  it  is  rather  a  feeling  of  constriction  about  the  neck  as  ii  ^jNnj?^ 
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collar  was  too  tightly  fastened.  The  relation  of  such  sensations  to  the  state 
of  emotional  excitement  which  qjiaracterises  hysteria  is  shown  by  the  fact 
that  a  precisely  similar  sensation  is  felt  by  healthy  persons  when  suddenly 
seized  with  grief  or  terror.  Thus,  children  before  a  fit  of  crying  experience 
a  sensation  of  a  lump  in  the  throat  which  is  probably  identical  with  the 
hysterical  globus.  In  some  cases  the  lump  is  not  merely  felt  in  the  throat, 
but  seems  to  rise  up  from  the  chest,  or  from  the  abdomen.* 

Flatulence, — ^Another  frequent  and  probably  allied  symptom  of  hysteri* 
is  a  rapid  distension  of  the  intestines  with  gas.     The  abdomen  may  suddenlj 
swell  up,  so  that  the  patient  is  obliged  to  take  ofif  her  stays  and  undo  all  the 
fastenings  round  her  waist.     This  form  of  tympanites  seems  to  bear  no 
relation  to  meals,  and  may  return  each  morning  before  breakfast.     The  ^ 
may  ultimately  escape  either  by  the  mouth  or  from  the  rectum.     How  guch 
an  enormous  quantity  of  gas  can  be  produced  in  the  stomach  and  boweL  ii 
unknown.     It   is  sometimes  imdoubtedly   air  which  has  been  swallowd; 
sometimes  probably  gases,  liberated  from  the  food  and  expanded  in  acvord- 
ancc  with  physical  laws  by  relaxation  of  the  muscular  walls  of  the  Btomach 
and  bowels.     The  chemical  character  of  the  gas  needs  more  exact  deter- 
mination, but  it  is  believed  to  consist  chiefly  of  carburetted  hydrogen. 

In  some  cases  hysterical  tympanites  persists  more  or  less  for  rean. 

Bamberger  alludes  to  a  case  of  this  kind,   in  which  the  patient  passed 

I  through  an  attack  of  cholera  without  alteration  of  the  size  of  the  abdomen. 

I  but  an  abundant  flow  of  saliva,  coming  on  spontaneously,  at  once  led  to  iti 

temporary  subsidence. 

As  Gowers  remarks,  the  particular  manifestation  of  Hysteria  may  nften 
bo  determined  by  a  real  though  trivial  local  ailment :  as  dyspnoea  by  bron- 
cliial  catarrh,  tympanites  by  flatulent  dyspepsia,  aphonia  by  a  cold,  spinal 
tenderness  by  enteric  fever  (as  in  Huchard's  remarkable  cases),  blindneits  bj 
amblyopia  (as  in  a  case  we  had  lately  in  Mary  Ward),  and  hysterical  art hro- 
I>athy  by  some  slight  injur}^  to  the  knee. 

The  hysterical  fit. — There  remains  to  be  described  what  was  oDce 
regarded  as  the  chief  symptom  of  this  disorder,  the  hysterical  attack  or  "fit 
of  the  mother."  In  the  majority  of  cases  no  such  attacks  occur  during  anr 
part  of  their  course  ;  and  when  they  do  occur  they  present  great  variety  of 
symptoms.  Sometimes  the  patient  has  an  unusually  painful  globus,  and 
then  begins  to  cry  and  sob,  or  breaks  into  violent  laughter :  and  she  mar 
go  on  laughing  and  ciying  alternately,  until  she  is  exliausted.  Such  an 
attack,  for  which  the  vernacular  name  is  now  "  hysterics  "  and  was  formerly 
*'  vapours,''  may  occur  singly,  or  may  be  repeated  again  and  again.  A  nearlj 
constant  s}Tnptora  is  that  when  the  fit  passes  off,  the  patient  voids  a  lanre 
quantity  of  colourless  urine,  of  low  specific  gravity. 

In  more  severe  cases  a  hysterical  attack  is  accompanied  by  violent  more 
ments  of  the  body  and  limbs.  Often  the  patient  screams,  and  then  falls  into 
a  state  of  opisthotonos,  supported  for  some  minutes  together  on  the  back  of 
her  head  and  her  heels.  Or  she  may  throw  her  limbs  in  all  directions,  bett- 
ing them  on  the  ground,  or  striking  her  own  chest  with  her  closed  fists, 
tearing  her  hair,  attacking  those  about  her,  and  struggling  to  release  her- 
self from  restraint.  Or,  again,  she  may  thrust  one  arm  high  in  the  air:  or 
forcibly  bend  her  arm  over  the  chest,  and  her  thighs  across  one  another, 

•  So  Lear: 

"  Hvgterica  passio !  down,  thou  climbing  aorrow : 
Thine  element's  below." 
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some  of  the  fingers  and  toes  being  at  the  same  time  stretched  apart,  while 
others  are  as  strongly  flexed.  The  respiration  is  quickened  and  noisy,  but 
it  is  not  stertorous.  The  features  undergo  the  strangest  contortions  and 
grimaces ;  the  eyes  are  generally  fast  closed ;  but  the  eyelids  quiver,  and 
the  eyeballs  are  often  turned  upwards.  It  will  be  remembered  that  in  an  ( 
epileptic  fit  they  are  wide  open,  with  pupils  dilated,  while  in  hysteria  the 
eyes  are  shut  and  the  pupils  are  of  natural  size.  The  more  severe  paroxysms, 
approach  those  of  epileptiform  hysteria,  miscalled  hystero-epilepsy ;  but 
there  is  no  real  connection  between  hysteria  and  true  epilepsy. 

There  appears  to  be  little  impairment  of  consciousness  in  these  hysterical 

attacks.     At  the  commencement  the  patient  almost  always  knows  what  is 

happening,  so  that  she  is  able  to  place  herself  out  of  the  way  of  injury. 

Sometimes  she  keeps  on  screaming  during  the  greater  part  of  the  fit,  or 

shouts  out  "  fire,''  **  thieves,"  or  "  murder,"  or  pours  forth  a  continuous 

stream  of  foul  language.    Sometimes  she  has  visual  hallucinations,  and  raves 

i      at  imaginary  persons.     Sometimes  she  seems  to  be  quite  unconscious;  but 

'      by  careful  watching  one  may  often  make  out  that  she  really  notices  what  is 

'      ^^^T^S  ^^'  casting  occasional  furtive  glances  at  the  bystanders  from  between 

the  half-closed  eyelids  or  changing  her  behaviour  in  accordance  with  their 

I,     remarks. 

Causes  and  nature  of  hysteria, — The  very  name  of  this  disease  involves 
the  doctrine  that  it  is  the  result  of  uterine  disorder ;  and  the  ancient  Greek 
writers — ^including  Plato  and  Aristotle — actually  supposed  that  the  womb 
left  its  place  in  the  pelvis  and  wandered  about  the  body,  setting  up  disturb- 
ances in  different  parts.  From  their  time  to  the  present  there  have  never 
been  wanting  theories  which  have  referred  hysteria  to  a  similar  cause.  The 
physicians  who  have  held  such  views  have  generally  been  professed  gynaj- 
cologists  ;  but  even  Romberg,  the  great  German  authority  on  these  disorders 
fifty  years  ago,  defined  hysteria  as  a  "  reflex  neurosis  proceeding  from  sexual 
irritation." 

By  different  writers  various  disorders  of  the  sexual  system  have  been 
ihade  the  starting-point  of  hysteria.  Some  have  endeavoured  to  trace  it  to 
unsatisfied  desire,  others  have  referred  it  to  excessive  venereal  indulgence, 
and  others  again  to  the  common  menstrual  disorders.  Addison  published  a 
clinical  lecture  in  1830  to  show  that  its  phenomena  depended  upon  *'  uterine 
irritation."  By  Dr  Henry  Bennett  ulceration  and  induration  of  the  cervix 
"Uteri  were  represented  to  be  concerned  in  causing  hysteria ;  and  afterwards 
Dr  Graily  Hewitt  assigned  the  principal  place  to  flexions  of  the  womb. 

Charcot  laid  great  stress  on  the  frequency  with  which  hypersesthesia  of 
the  ovary  is  present.     According  to  him  the  pain  is  sometimes  very  acute, 
and  widely  diffused  over  the  abdominal  surface,  with  special  hypersesthesia 
of  the  skin  over  an  area  two  or  three  inches  in  diameter,  corresponding  with 
part  of  one  iliac  and  of  the  hypogastric  regions.     In  other  cases  no  spon- 
taneous pain   manifests  itself ;    indeed,   the   skin  is   anaesthetic,   and  the 
muscles  can  be  pinched  up  without  pain ;  but  on  making  deep  pressure  to- 
wards the  brim  of  the  pelvis  one  can  feel  the  ovary  as  an  oval  body,  which 
slips  beneath  the  fingers.     Further  pressure  upon  it  gives  rise,  not  exactly 
'o  pain,  but  to  a  peculiar  sensation  which  the  patient  at  once  recognises, 
■having  felt  it  many  times  before  as  the  starting-point  of  hysterical  attacks ; 
nd  this,  passing  up  to  the  epigastrium,  is  followed  by  pain  in  that  neigh- 
HDOurhood,  and  sometimes  by  nausea  and  vomiting.     Next,  if  the  pressure  on 
Vihe  ovary  be  continued,  the  patient  experiences  palpitation  of  the  heart  with 
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(extreme  rapidity  of  the  pulse,  a  senBation  of  (globus  in  the  neck,  a  liiwini; 
noise  in  the  ear  of  the  same  side,  an  impairment  of  vision,  and  then  menUl 
perturbation,  ending  in  a  regular  hysterical  lit.  Charcot  also  believed  that 
when  there  is  hemiansesthesia,  or  paralysis,  or  contraction  of  the  limbs  ou 
one  side  of  the  body,  it  is  always  the  ovary  on  the  same  side  which  it  hyper- 
^sthetic ;  and  that  if  such  symptoms  are  bilateral,  both  ovaries  are  affected. 
Lastly,  he  foimd  that  when  a  patient  is  seized  with  a  hysterical  attack,  even 
if  epileptiform,  it  may  be  cut  short  by  energetic  compression  of  the  OTary 
continued  for  three  or  four  minutes. 

Even  among  children,  hysteria  is  far  more  common  in  girls  than  in  hovK. 
We  have  seen  that  this  is  the  case  with  chorea  likewise,  and  in  both  diitease« 
the  preponderance  of  cases  in  females  is  probably  due  to  the  same  cause, 
their  innate  emotional  susceptibility  and  witnt  of  power  to  resist  external 
influences.  Hysteria  seldom  shows  itself  in  such  women  as  would  be  called 
"  masculine,"  whereas  hysterical  men  and  boys  are  those  who  are  of  a 
"  feminine  "  disposition. 

One  influence  which  favours  the  development  of  the  disease  is  want  of 
a  proper  education.  If  a  girl  is  morbidly  self-conscious,  she  is  too  often 
allowed  to  indulge  her  vanity,  and  to  nurse  the  belief  that  she  is  gifted  and 
misunderstood.  If  she  is  studiously  disposed,  she  is  left  to  pore  over  books, 
without  proper  exercise  in  the  open  air.  If  she  craves  for  precocious  ex- 
citement, she  18  tuken  to  balls  and  theatres  when  still  young,  she  in  }ier* 
mitted  to  sit  up  late  at  night,  to  lie  late  in  the  morning,  and  to  feed  her 
imagination  with  romances.  The  influence  of  example  may  also  induce  a 
liability  to  hysteria ;  the  daughter  of  a  hysterical  mother  is  very  likely  to 
acquire  the  disease  in  her  turn ;  so  potent  is  this  cause  that  there  ig  no 
need  to  suppose  that  hysteria  is  transmitted  by  descent.  In  comparijton 
with  the  emotional  excitability  in  a  girl,  her  intellectual  capacity  has  little 
influence  either  in  disposing  her  to  hysteria  or  in  jruardins:  her  againrt  it. 
As  regards  bodily  constitution,  no  doubt  some  hysterical  women  are  roliiK, 
with  fresh  colour  and  a  vigorous  circulation,  but  by  far  the  greater  number 
are  pale,  weakly,  and  delicate. 

The  real  relations  between  hysteria  and  affections  of  the  ovaries  and 
uterus  are  best  elucidated  and  imderstood  by  the  analogy  afforded  by  some  of 
the  paroxysmal  neuroses.  We  have  seen  that  in  many  persons  the  atta^k^ 
of  megrim  are  constantly  excited  by  disorders  of  the  visual  apparatus,  but 
that  in  others  this  is  not  the  case.  We  have  found  that  vertigo  is  in  soiue 
individuals  brought  on  by  diseases  of  the  ear,  and  in  some  by  diseases  of 
the  digestive  organs,  but  that  in  others  it  is  traceable  to  neither.  So  also 
it  appears  that  hysteria  does  not  always  depend  upon  any  one  set  of  external 
exciting  causes.  In  some  cases  it  perhaps  develops  itself  spontaneously. 
Very  often  anaemia  or  chlorosis  may  play  an  important  part  in  its  causatign. 
and  it  has  sometimes  been  observed  as  the  direct  result  of  deprivation  of 
food.  In  other  instances,  probably  in  the  majority,  it  is  directly  talltd 
forth  by  extraneous  impressions  on  the  nervous  centres — not,  as  a  rule.  •K'- 
rived  from  the  pelvic  organs.  Emotional  influences — a  sudden  alarm,  the 
I  shock  caused  by  the  death  of  a  relative,  or  the  unexpected  loss  of  property- 
may  bring  on  hysteria  in  a  person  who  had  before  seemed  perfectly  heaiUiy. 
A  similar  result  may  follow  a  gunshot  woimd  (as  has  been  observed  by  Weir 
Mitchell),  or  it  may  be  brought  about  by  a  railway  collision.  In  B<Mne  cases 
a  spirit  of  imitation  suffices  for  its  production ;  the  disease  has  been  known 
to  spread  like  an  epidemic  from  one  woman  to  another  among  the  inmates 
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of  a  hospital  or  a  workshop.     In  other  instances,  as  observed  by  the  late  Dr 
Anstie,  indulgence  in  alcohol  seenis  to  be  the  chief  cause  of  hysteria. 

Again,  it  often  happens  that  several  of  the  conditions  which  may  bring 
forth  manifestations  of  hysteria  are  present  together.  A  person  who  is 
attacked  after  a  sudden  fright  may  before  have  had  her  health  depressed 
by  exhaustion  of  mind  and  body,  or  may  have  been  labouring  under  religious  j 
excitement,  jealousy,  wounded  self-love,  or  remorse.  The  liability  to  hys-  j 
terical  symptoms  of  all  kinds  is  increased  at  the  periods  of  menstruation,  and 
in  many  women  it  is  also  augmented  at  the  climacteric  age. 

No  doubt  there  are  many  cases  in  which  disorder  of  the  generative 
organs  is  the  main  cause  of  the  development  of  this  neurosis,  and  it  is  prac- 
tically wise  to  accept  Addison's  teaching  that  such  disorder  should  be  care- 
fully searched  for;  and  fortunately  we  can  investigate  the  state  of  the 
ovaries  by  pressure  above  the  brim  of  the  pelvis  without  offence  to  a  patient's 
delicacy.  But  writers  are  by  no  means  agreed  as  to  the  frequency  of 
ovarian  irritation  in  hysterical  women.  Jolly  disputes  the  accuracy  of 
Charcot's  statements,  and  quotes  Scanzoni  and  Amann  as  having  found 
among  their  hysterical  patients  as  many  as  19  or  20  per  cent,  in  whom  the 
pelvic  organs  were  healthy.  As  he  remarks,  the  fact  that  these  observers 
were  professed  gynaecologists  renders  it  certain  that  their  figures  in  regard 
to  this  point  are  not  too  high.  Speaking  from  his  own  impressions,  he  iB 
disposed  to  state  the  proportion  of  hysterical  patients  free  from  these  com- 
plmnts  at  more  than  half.     ('  Ziemssen's  Handbuch,'  xii,  2,  p.  461.) 

We  cannot  accept  Romberg's  definition  of  hysteria,  and  it  has  led  to 
much  unjust  suspicion,  and  to  much  ill-directed  treatment.  A  right-minded 
woman  is  ashamed  of  giving  way  to  hysteria,  without  our  assuming  a  sexual 
origin  for  the  disease.  In  the  great  majority  of  cases  there  is  no  such  cause 
at  work, — the  disease  is  one  of  the  nervous  system  and  the  mental  condition. 
It  occurs  in  girls  under  puberty,  in  men  and  boys;  it  is  ofteli  cured  by 
marriage,  and  still  more  often  by  maternity.  Moreover,  hysteria  is  very 
seldom  present  in  males,  at  or  after  puberty,  who  are  tainted  by  sexual 
vice;  and  it  is  said  to  be  almost  imknown  among  prostitutes. 

Age  and  sex, — Hysteria  is  a  feminine  disorder,  but  there  is  no  reason 
except  arbitrary  definition  for  refusing  the  name  to  similar  symptoms  in 
patients  of  the  male  sex  (infra,  p.  975).  It  is  most  common  in  girls  be- 
tween fifteen  and  twenty-five ;  or,  as  the  same  fact  may  be  put,  between 
puberty  and  marriage.  It  is  infrequent  in  younger  girls,  and  becomes 
less  rare  as  they  approach  the  period  when  menstruation  begins.  After 
marriage  it  often  reappears  during  pregnancy,  and  still  more  frequently 
soon  after  childbirth ;  but,  on  the  whole,  it  is  less  common  than  in  un- 
married women.  About  the  climacteric,  hysteria  not  unusually  shows  itself 
Ugain.     It  is  almost  unknown  before  ten  or  eleven,  and  alter  fifty-five. 

No  race  or  country  is  exempt  from  hysteria,  but  it  is  far  more  common 
in  Europe  and  America  than  among  uncivilised  nations,  and  among  edu-* 
cated  and  delicate  women  than  in  those  who  have  to  work  for  their  living. 
It  appears  to  be, more  violent  in  its  symptoms  in  France  than  in  England 
or  Germany.  It  is  very  rare  in  India,  and  Weir  Mitchell  states  that  it  is 
far  less  common  among  the  negro  and  aboriginal  women  than  among  the 
descendants  of  English  colonists  in  America. 

The  vapours,  with  constant  alacrity  in  swooning,  were,  to  judge  by  the 
novels  and  letters  of  the  Georgian  period,  far  more  common  among  the 
young  women  of  the  eighteenth  century  than  at  present.      With  more 
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rational  breediug,  outdoor  life,  and  active  exercise,  the  grirU  of  tlie  Yi 
reijjn^  are  not  only  stronger  und  healthier  than  their  ^nrandinolhen*  Vol  1 
u  large  extent  have  escaped  from  the  ty runny  of  hysteria, 

D iag nns is, —T!hM>  this  is  often  diihi^nlt  must  be  suBiciently  appiureBt«  Ml 
only  from  what  has  been  said  in  the  present  chapter,  but  fruni  tJ&e  i 
references  to  hysteria  which  have  occun^ed  in  our  discUEmcm  ol 
diseases  of  the  nervous  system.''*^  In  all  doubtful  cases  it  is  importaai  U* 
search  for  the  indications  of  hysteria  which  have  been  described  abofi: 
For  exajiiple,  anaesthesia  limited  to  small  portions  of  the  cQtJmeona  suffice 
is  probably  present  in  many  cases  without  the  patient's  knovkdge,  asd  iii 
discovery  may  go  far  towards  clearing  up  a  doubtful  caae. 

Hysteria  not  only  mimics  the  symptoms  of  almost  every 
nervous  system,  but  also  those  of  phthisis  and  of  abdominAl  disofdefi* 
woman,  however,  may  be  hysterical  and  yet  be  affected  with  orgnnic  i 
of  the  brain  or  elsewhere.  This  is  true  even  of  cases  in  which  all  tbe  t 
pioma  of  hysteria  are  preeent  in  the  most  uiarked  form,  ^tiJl  more  H  if 
include  its  more  aberrant  or  doubtful  manifestations.  Sydciiliam  went  •* 
far  as  to  say  that  the  majority  of  women  were  hysterical ;  and  if  tkt 
psychical  characteristics  of  this  neurosis  are  after  all  only  an  i  taji^iiiliwi 
of  those  which  belong  to  the  whole  female  sex,  it  is  not  suriirising  thil  m 
al>solule  iNiundary  line  can  be  drawn. 

There  is  no  proportion  in  the  degree  to  which  the  different  «ym{»lc«iii  vi 
hysteria  are  developed.  A  woman  who  has  heiniantesthesia,  or  parm^yiii^  if 
some  local  ]jain  may  give  no  indtcatious  of  emotional  susceptibililTv  sif  li^ 
quite  free  from  uncomfortable  senaaiions  in  her  tliroat,  and  may  oevvr  liatt 
had  the  shghtest  approacli  to  a  hysterical  attack.  Tet  the  wholr  cootie  M 
the  case  may  show  conclusiTely  that  the  complaint  is  of  thla  natttie.  1^ 
deed,  when  one  has  to  deal  with  marked  affections  such  aa  pftrnljib  €r  coo- 
traotion  of  a  limb,  if  they  are  not  due  to  organic  di^seaae,  cvw  It  teUoa 
witing  in  nuiking  &  diagnosis  of  hysteria,  even  withotit  corrobociisft 
<^vtdencei 

S<v  again,  one  may  usually  attribute  to  the  «ame  omuk  all  caaea  of  hm^ 
auMtliaaia  if  tmaccompanied  by  motor  paralysia,  even  wfaen  tlie  kas  «^ 
aeaaatiott  is  limited  to  a  single  limb,  ^ir  William  GtiU^  bowarar,  liai  ht 
tKn  recoid  «  case  in  whidi  this  rule  misled  him  ('  Goj^a  BnapitiU  Beportk' 
Third  Ser.,  ml.  it). 
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Prognosis. — The  rule  that  hysterical  tits  are  devoid  of  danger  to  the 
patient's  life  is  not  altogether  without  exceptions.  Wunderlich  met  with  a 
case  in  which  a  servant  girl,  aged  nineteen,  who  had  for  eight  weeks  suf- 
fered from  a  succession  of  epileptifonn  fits  of  hysteria,  unattended  with 
fever,  fell  suddenly  into  a  state  of  collapse,  and  died  in  two  days  with  a 
temperature  of  109*4°.  Other  cases  have  been  recorded  by  Meyer  in  which 
■excitement  of  a  nymphomaniacal  character  was  loUowed  by  cramps  and 
Dpaams  in  the  muscles,  and  led  to  collapse  and  death  after  an  illness  of  some 
weeks. 

Again,  the  more  chronic  forms  of  hysteria  sometimes  prove  fatal  by 
marasmus  (cf.  p.  971,  infra),  Wilks  related  in  the  *  Guy's  Hospital 
Keports'  for  1866  the  case  of  a  yoimg  lady  who  lost  her  sister  rather 
suddenly  by  heart  disease ;  whereupon  she  began  to  complain  of  palpitation, 
sickness,  and  pain  over  the  heart,  would  take  no  food,  declared  that  she 
had  heart  disease  like  her  sister,  and  should  soon  follow  her  to  the  grave, 
and  did  actually  die  in  a  sort  of  hysterical  convulsion  exactly  five  weeks 
afterwards.  He  also  gives  the  case  of  another  girl  who  would  eat  nothing, 
but  merely  nibbled  a  biscuit  and  drank  vnne  by  drops.  The  bowels  ceased 
to  act,  but  masses  of  scybala  were  from  time  to  time  removed  from  the 
rectiuu.  She  became  thin,  and  Wilks  at  length  renounced  the  opinion  that 
the  complaint  was  merely  hysterical,  and  thought  that  there  must  be  some 
organic  diseaije  of  the  intestine.  But  when,  at  the  end  of  more  than  two 
jears,  she  died  rather  suddenly,  the  autopsy  revealed  nothing  to  account  for 
her  illness.  Her  body  was  then  fatter  than  when  he  first  saw  her,  and  she 
had  in  fact  taken  rather  more  food  towards  the  last.  Of  such  cases  the 
writer  has  only  met  with  one,  in  which  the  patient,  a  girl  of  twenty-five,  after 
long-continued  and  severe  hysterical  symptoms,  died  with  extreme  emacia- 
tion, and  a  careful  autopsy  showed  the  absence  of  any  discoverable  lesion. 

Apart  from  these  very  exceptional  cases,  we  may  not  only  assure  parents 
that  there  is  no  danger  to  life  in  the  most  severe  ease  of  hysteria,  but  that 
the  patient  will  almost  certainly  recover  completely.  Nothing  is  more  re- 
markable than  the  contrast  between  the  patient  and  the  convalescent.  One 
of  the  gravest  cases  the  ^vriter  has  seen  was  in  a  girl  who  was  only  cured 
after  prolonged  seclusion  under  strict  medical  supervision.  She  is  now  again 
active,  useful,  and  happy.  The  young  woman  who,  as  a  cripple,  was  a 
burden  to  her  mother,  was  transformed  into  a  sensible  and  helpful  sick- 
nurse.  A  third  patient,  who  was  called  a  maniac,  and  who  twice  attempted 
fuicide,  recovered,  married,  and  is  now  the  busy  and  efficient  head  of  a 
large  household. 

Treatment, — When  called  to  a  patient  who  is  jictuaJly  in  an  hysterical 
attack,  there  are  several  methods  by  which  we  may  succeed  in  cutting  it 
short.  One  plan,  suggested  by  the  late  Dr  Hare,  is  to  keep  the  patient  from 
breathing  for  a  minute  or  two  by  closing  her  nostrils  and  mouth ;  the 
vigorous  inspiration  which  she  makes,  as  soon  as  she  is  allowed,  is  often 
followed  by  relaxation  of  spasms  and  subsidence  of  the  fit.  Rejrnolds 
found  this  mode  of  treatment  notably  useful  when  an  attack  is  so  prolonged 
as  to  call  for  interference  with  the  natiural  course  of  events.  The  old-fashioned 
treatment  of  a  fit  of  hysterics  was  to  "  criunple  up  the  patient's  fingers,"  cut 
"her  stay-laces,  and  hold  burnt  feathers  to  her  nose,-*— j.  e,  to  let  the  fimies 
of  ammonia  produce  a  deep  inspiration  and  strong  sneezing.  A  rougher 
method,  to  the  value  of  which  many  can  testify,  consisted  in  drawing  the 
patient's  head  over  the  edge  of  the  bed  and  pouring  water  upon  it  from  a 
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large  jug;  but  giving  the  necessary  orders  to  the  patient's  friends  in  her 
hearing  was  often  enough  to  bring  the  fit  to  an  end.  An  ancient  hospittl- 
sister  in  Esther  Waixi  never  failed  to  cut  short  an  outburst  of  hysterU 
among  her  patients  by  threatening  this  homely  treatment. 

Compression  of  one  ovary  will  sometimes  arrest  a  hysterical  fit,  even 
of  the  epileptiform  kind ;  Charcot  speaks  of  one  patient  who  learnt  to  applr 
the  pressure  herself.  Another  procedure,  often  adopted  by  the  late  Mr 
Stocker,  consists  in  pressing  upon  the  arteries  and  other  structures  on  each 
side  of  the  neck,  in  the  same  way  as  has  already  been  described  under  the 
treatment  of  epilepsy  (p.  927). 

One  must  never  forget  that  the  patient  is  quite  alive  to  all  that  is  going 
on,  although  she  may  seem  to  be  unconscious.  A  calm  and  quiet  demeanour, 
the  avoidance  of  all  expressions  of  sympathy,  and  assurance  of  a  speedy  and 
harmless  termination  of  the  attack,  may  do  much  to  shorten  its  duratioo; 
for  if  one  is  flurried  or  alarmed  she  is  siu-e  to  notice  it. 

The  earlier  the  age  at  which  hysteria  began  to  manifest  itself,  the  more 
unfavourable  is  said  to  be  the  prognosis.  It  is  therefore  very  important 
that  a  child  who  displays  emotional  excitability  which  seems  likely  to  de- 
velop into  hysteria  should  be  placed  under  the  most  favourable  moral  and 
hygienic  influences  possible.  Exercise  in  the  open  air,  a  plain  nouriahing 
diet,  limitation  of  the  hours  of  study,  early  rising,  sea  bathing,  and  healthy 
mental  occupation  are  the  best  prophylactic  measures  ;  combined,  in  the 
ease  of  children  of  over-anxious  mothers,  with  what  a  wise  and  revered  lady 
is  said  to  have  advised,  "  a  little  wholesome  neglect." 

When  an  hysterical  patient  is  anaemic  or  chlorotic  she  should,  of  course, 
take  one  of  the  preparations  of  iron  for  a  considerable  time.  In  many  cun 
it  is  advisable  to  prescribe  an  astringent  vaginal  injection,  such  as  a  com- 
poimd  alum  lotion,  containing  a  drachm  of  sulphate  of  zinc  and  a  drachm 
of  alum  in  half  a  pint  of  water. 

In  dealing  with  special  symptoms  one  must  never  overlook  the  import- 
ance of  treatment  by  removal  from  home  (p.  960).  Tliis  is  often  8ucce*i»- 
ful  in  the  management  of  hysterical  paraplegia — an  affection  which  is  apt 
to  persist  for  months  if  left  to  itself.  So,  also,  one  can  sometimes  cure 
hysterical  aphonia  by  confidently  assuring  the  patient  that  she  is  able  to 
s]>eak.  The  writer  has  seen  a  case  of  this  affection  at  once  and  completely 
cured  by  taking  electric  sparks  from  the  larynx  ;  or  an  interrupted  current 
may  be  passed  through  the  throat,  or,  in  long-standing  cases,  galvanism 
may  be  applied  directly  to  the  vocal  cords.  Sometimes  empL  lytt«e  applied 
over  the  larynx  has  been  successful  when  electricity  had  failed. 

Paralysis  of  the  limbs  may  be  treated  with  advantage  by  faradisation, 
or  by  the  application  of  a  narrow  piece  of  blistering  plaster  completely 
round  the  affected  arm  or  leg. 

Hysterical  anaesthesia  is  sometimes  benefited  by  the  application  of  a 
faradic  current  by  means  of  a  dry  metallic  brush.  Stimulating  liniments 
may  also  be  rubbed  into  the  affected  parts. 

The  remarkable  effect  on  hysterical  anaesthesia  of  the  application  of  gold 
coins,  metallio  bracelets,  and  magnets,  and  even  of  pieces  of  wood  and  other 
indifferent  objects,  attracted  much  attention  twenty  years  ago  at  the  Sal- 
petri^re  Hospital  (see  the  second  Report  by  IOC  Chanx>t»  Luys,  and 
Dumontpallier  to  the  Soci^t^  de  Biologie,  *  Brit.  Med.  Joum./  1878,  voL  ii, 
p.  548).  It  is  difficult,  if  not  impossible,  to  unravel  the  underlying  ficti 
from  the  tangled  mass  of  hysterical  perversions,  physical  and  mord;  hot 
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any  good  effect  which  "  metallotherapie "  may  have  by  its  action  on  the 
imagination  of  the  patient  is  more  than  exceeded  by  the  attendant  evils 
(cf.  Dr  A.  H.  Bennett's  case,  *  Brit.  Med.  Journ./  1878,  ii,  563 ;  and  Dr 
Donkin's  paper,  ibid,,  p.  613). 

At  present  metalloscopy  and  met  allot  herapy  have  receded  whither  the 
once  famous  "  metallic  tractors  of  Perkins  "  and  the  odic  force  of  Reichen- 
bach  preceded  them ;  and  we  hear  more  of  "  hypnotism,"  a  revived 
mesmerism,  and  of  *'  suggestion  "  in  this  induced  hypnotic  state.* 

For  rigid  contraction  of  the  limbs,  the  application  of  the  continuous 
galvanic  current  is  sometimes  useful.  But  probably  benefit  more  often 
results  from  straightening  the  affected  joints  under  chloroform  and  placing 
the  limb  upon  a  splint,  than  from  any  other  plan  of  treatment.  Watson 
speaks  of  cases  in  which  a  stream  of  cold  water  directed  upon  the  contracted 
part,  and  continued  in  spite  of  the  patient's  complaints  of  pain,  led  at  once 
to  the  relaxation  of  the  spaam.  He  also  tells  how  Sir  Charles  Clark  cured 
by  the  same  method  a  girl  who  had  hysterical  trismus  so  that  she  could 
neither  speak  nor  eat.  He  began  to  pour  pitchers  of  water  upon  her  face, 
but  before  he  had  emptied  the  second  pitcher  she  began  to  scream  and  com- 
plain, with  her  mouth  widely  open. 

When  hysteria  produces  long-standing  contraction  of  a  limb,  medicines 
are  altogether  useless  ;  but  for  most  of  the  other  effects  of  the  disease  drugs 
are  certainly  usefuL  Most  writers  speak  of  assafoetida  and  valerian  as 
owing  their  virtues  chiefly  to  their  disgusting  taste ;  but  many  hysterical 
women  actually  relish  assafcetida,  and  pills  containing  valerianate  of  zinc 
ought  on  this  hypothesis  to  be  almost  inert,  whereas  there  is  no  doubt  that, 
in  doses  of  gr.  j — ^ij,  they  are  often  effectual  in  removing  aphonia,  hemi- 
ansesthesia,  and  hysterical  hemiplegia.  In  1874  a  woman  was  in  the  clinical 
ward  of  Guy's  Hospital  who  had  paralysis  of  her  left  arm  and  leg,  the  latter 
being  rigidly  extended;  she  took  large  doses  of  assafoetidii  for  some  days 
without  benefit,  but  was  aiterwards  quickly  cured  by  the  valerianate  of  zinc, 
so  that  she  walked  out  of  the  hospital  within  five  days  from  the  time  when 
she  first  began  to  take  it.  In  other  cases  equally  good  results  have  been 
obtained  with  five  grains  of  assafoetida  taken  every  three  or  four  hours. 
Reynolds  foimd  bromide  of  potassium,  altogether  ineffectual  in  any  form  of 
hysteria;  and  both  he  and  Jolly  recommend  that  opimu  or  morphia  should 
be  given  for  the  relief  of  pain  and  to  procure  sleep.  But  one  must  always 
keep  before  one's  mind  the  evil  results  which  may  follow  from  the  estab- 
lishment of  a  morphia  habit  (see  p.  951),  and  the  continued  use  of  chloral 
as  a  hypnotic  is  objectionable  on  precisely  similar  grounds.  Yet  perhaps 
more  harm  is  done  by  alcohol  than  by  any  other  drug.  The  late  Dr  Anstie 
was  well  justified  in  the  strong  protest  he  made  against  advising  a  hysterical 
woman  to  take  a  glass  of  wine  or  a  teaspoonful  of  brandy,  or  even  a  dose 
of  sal  volatile  to  keep  up  her  spirits  whenever  they  are  depressed,  or  to 
enable  her  to  bear  a  frequently  recurring  pain.  One  should  never  sanction 
the  employment  of  alcohol  in  any  form  by  such  patients,  except  perhaps  a 
small  quantity  of  malt  liquor  at  meal-times. 

The  system  of  treatiiient  introduced  by  Dr  Weir  Mitchell  is  of  the 
■p^atest  value  in  bad  cases  of  hysteria,  and  particularly  in  Anorexia  nervosa, 

*  See  the  late  Mr  James 'Braid's  excellent  little  book,  'Magic,  Witchcraft,  Animal 
fagnetism.  Hypnotism,  and  Electro-btology '  (1852)  ;  and  Professor  Heidenbain's  'Animal 
f  agnetism/  translated  by  Dr  Wooldridge,  with  a  preface  by  Mr  Bomanes  (1880).  Mesmer 
ras  a  Viennese  physician  who  threw  impressible  patients  into  a  sommeil  critiqve  by  mag- 
tetised  water.    The  same  thing  is  now  done  by  means  of  a  revolving  kaleidoscope. 
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and  has  undoubtedly  saved  uiauy  lives.  It  consists  in  separating  the  patient 
from  sympathisinf^  friends,  making  her  eat  largely,  and  using  massage  lo 
the  limbs. 

Maniacal  excitement  with  hallucinations  and  delusions  may  occasionallj 
complicate  an  hysterical  attack.  Such  symptoms  are,  as  a  rule,  tnuuitory, 
and  the  patient  becomes  perfectly  rational  as  soon  as  the  fit  passes  off;  bat 
in  certain  cases  they  last  for  a  considerable  time,  and  then  it  may  be  diffi- 
cult  to  distinguish  between  hysteria  and  insanity.  Such  doubtful  cajes  liod 
their  way  into  lunatic  asylums  ;  and  Dr  Savage,  in  the  twenty-first  volume  of 
the  '  Guy's  Hospital  Reports '  (1876),  says  that  a  large  number  of  the 
female  insane  patients  admitted  into  Bethlem  Hospital  have  suffered  from 
severe  hysteria  at  former  periods  in  their  lives,  and  that  many  casei,  it 
first  regarded  as  examples  of  hysterical  mania,  end  in  death  or  dementia. 
Perhaps  the  best  test  of  hysteria  is  that  the  mental  faculties  are  found  im- 
enfeebled  when  recovery  takes  place  ;  and  thus  many  doubtful  cases  hit 
at  last  been  set  down  as  hysterical  because  of  the  suddenness  and  com- 
pleteness with  which  the  patients  have  regained  their  senses. 

Epileptiform  hysteria, — In  1876  a  girl  was  in  Guy's  Hospital  whose 
main  symptom  was  a  rhythmical  clonic  spasm  recurring  at  intervals  of  a 
few  seconds  in  the  neck,  shoulders,  and  arms ;  she  also  had  traoBitoij  ki 
in  which  she  seemed  to  lose  consciousness,  while  the  jerking  motions  became 
intensified  and  succeeded  one  another  with  increased  frequency. 

In  other  cases  of  hysteria,  fits  occur  which  still  more  closely  resemble 
those  of  epilepsy.  The  loss  of  consciousness  is  apparently  complete;  the 
eyes  are  widely  open,  the  pupils  dilated ;  the  tongue  is  said  to  be  sometiuirt 
bitten ;  the  movements  are  rhythmical,  clonic  spasms,  repeated  again  and 
again.  Such  cases  have  received  the  special  designation  of  "hyitero- 
epilepsy ; "  and  there  have  been  many  discussions  as  to  whether  ther  are 
transitional  links  between  the  two  neuroses,  or  instances  of  their  oo-exiit- 
ence  in  the  same  patient.  But  these  attacks  are  proved  not  to  be  twe 
epilepsy  by  their  not  recurring  and  ending  in  dementia,  by  their  much 
longer  duration  and  by  their  greater  violence.  Moreover,  aa  Charcot  him- 
self observed,  this  so-called  hystero-epilepsy  does  not,  however  closely  the 
attacks  may  follow  one  another,  entail  danger  to  life,  with  the  development 
of  a  high  temperature,  as  in  the  status  epilepticus  (p.  918).  He  reliteuthe 
case  of  a  woman  who  for  more  than  two  months  laboured  under  a  conrtani 
repetition  of  epileptiform  fits.  Once  they  succeeded  one  another  without  a 
break  from  9  a.m.  to  8  p.m. ;  and  then  again  from  9  p.m.  onwards  for  an 
equal  space  of  time.  He  estimates  that  she  had  from  150  to  200  attacb  on 
that  one  day  alone.  As  he  remarks,  if  this  patient  had  been  sufferimg  hm. 
epilepsy,  she  would  soon  have  succumbed.  The  woman  never  passed  urine 
nor  faeces  involuntarily,  and  got  out  to  relieve  herself  in  the  brief  interral* 
that  occurred  between  the  attacks.  Her  temperature  rose  occasionallv  for  -t 
short  time  to  101-3° ;  but  the  mean  was  98*6®.  As  further  distinctioni  be- 
tween hystero-epilepsy  and  epilepsy  Charcot  observed  that  the  fonner  nerer 
assumes  the  tyi>e  of  the  petit  mal :  and  lastly,  that,  however  perfoctlj  q»i- 
leptiform  a  fit  may  be,  it  can  always  be  arrested  by  compression  of  the 
ovary.* 

*  The  cxtrnonlinary  geitures  of  these  unhappy  patients  ha? e  been  earefnUj  4adi«l 
and  named,  as  phases  of  "  Ecstasie/'  of  '*  Clowuisme/'  and  so  on.    See  a  rspnt  of  a  nst 
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Professor  Mendel  showed  the  Medical  Society  of  Berlin  in  1887  an  almost 
unique  and  apparently  typical  case  of  epileptiform  hysteria  in  the  person  of 
a  man  fifty  years  old. 

Anorexia  nervosa  vel  hysterira  is  a  remarkable  condition  which  was 
first  described  by  Sir  William  Gull  ('Clin.  Soc.  Trans./  vol.  vu).  It  is 
attended  with  extreme  wasting,  and  has  often  been  taken  as  the  result  of 
some  latent  tubercular  affection.  But  the  emaciation  is  actually  too  great 
For  this  diagnosis;  since  patients  with  organic  disease  seldom  become  so 
thin  as  this  until  they  are  no  longer  able  to  get  about,  whereas  it  is  charac- 
teristic of  hysterical  anorexia  that  those  affected  with  it  display  an  excessive 
restlessness  and  bodily  activity.  In  this  complaint  the  pulse  and  the  respi- 
ration are  slow,  and  the  temperature  is  generally  below  normal.  Sir  William 
Gull's  patients  were  chiefly  young  women  between  the  ages  of  sixteen  and 
twenty-three.  It  does  not  appear  that  any  of  them  showed  definite  indicar 
tions  of  hysteria.  Some  of  his  cases  terminated  fatally,  but  in  others  a 
complete  recovery  took  place,  the  main  points  in  their  successful  manage- 
ment being  the  avoidance  of  fatigue,  the  administration  of  nourishing  food 
at  very  frequent  intervals,  and  the  use  of  warm  clothing. 

It  is  in  these  cases  that  Dr  Weir  MitchelFs  treatment  by  seclusion,  Avith 
abundant  feeding  and  regular  shampooing  or  massage,  is  most  successful. 

The  writer  once  saw  a  fatal  case  of  this  form  of  hystci'iii,  with  Dr  Dabbs,  of  Newport. 
Extreme  emaciation  preceded  death.  At  the  autopsy  there  whs  coiifirmation  of  suspected 
vaginal  irritation,  but  the  organs  were  like  those  of  starvation.  The  cord  was  normal  to 
the  eye,  and  histological  examination  revealed  no  lesion. 

Catalepsy, — In  some  patients  a  hysterical  attack  is  attended  with  singu- 
lar symptoms,  which  have  long  been  regarded  as  belonging  to  a  special 
neurosis  named  catalepsy  (xaraAj^i/'ic  =  ^  seizure  or  arrest).  Its  character- 
istic features  are  that  the  patient,  although  deprived  of  sensibility  and  of 
voluntary  motion,  remains  fixed  in  whatever  position  she  occupied  at  the 
commencement  of  the  fit.  Yet  her  muscles  offer  no  such  resistance  to 
external  force  as  would  prevent  the  limbs  from  being  eaaily  bent  or  ex- 
tended by  another  person,  or  the  body  from  being  placed  in  any  posture. 

The  condition  of  a  cataleptic  patient  may  be  compared  with  that  of  a 
Lay  figure,  such  as  artists  use ;  if  she  is  sitting  up  her  arms  can  be  put  at 
the  most  awkward  angles  with  the  trimk,  and  will  remain  without  falling, 
xt  least  for  a  time ;  if  she  is  recmnbent  her  spine  and  pelvis  may  be  bent 
to  as  to  form  an  obtuse  angle  with  the  thighs,  and  will  retain  that  posture. 
rhe  name  of  flexibilitas  cerea  is  sometimes  given  to  this  peculiar  state  of 
the  muscles;  they  have  been  found  by  Rosenthal  to  have  their  electric 
lensibility  and  contractility  either  normal  or  increased.  It  is,  however,  a 
3ii8take  to  suppose  that  during  the  cataleptic  state  the  muscles  are  capable 
Df  resisting  the  force  of  gravity  for  an  indefinite  length  of  time.  On  the 
contrary,  the  limbs,  if  extended,  slowly  fall  again  to  the  side ;  and  Dr  T.  K. 
Chambers  quotes  a  case  in  which  an  impostor  was  detected  by  attaching  a 
weight  to  the  extended  hands.  She  supported  it  without  moving,  and  ulti- 
mately she  confessed  the  fraud. 

The  eyelids  of  a  cataleptic  patient  may  either  be  widely  open  or  shut ; 

to  SalpAtri^re  by  Dr  Giimgee  ('  Brit.  Med.  Jouru./  Oct.  12th,  1878) ;  and  details  of  cases 
in  the  tame  number,  p.  661,  with  Professor  Charcot's  lecture,  ibid,,  p.  789.  Some  of  the 
attitudes  are  shown  to  coincide  remarkably  with  those  of  demoniacs  in  medissval  paintings. 
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in  the  latter  ca«e,  if  opened,  they  very  slowly  close  again.  The  pupils  luar 
contract  under  the  influence  of  light.  After  recovery,  all  memory  of  what 
occurred  is  said  to  be  lost. 

Catalepsy  probably  never  occurs  except  in  persons  who  either  are 
obviously  hysterical  or  at  least  disposed  thereto.  A  case  of  the  minor  form 
of  epilepsy  was  quoted  above  (p.  917),  in  which  it  asstuned  a  cataleptic 
character ;  but  fully  developed  catalepsy  does  not  appear  ever  to  accom|MiDT 
epilepsy  in  a  man,  or  in  a  woman  if  she  has  no  hysterical  tendencies.  The 
attacks  seem  almost  always  to  be  traceable,  at  least  in  the  first  instance,  to 
a  fright  or  to  some  other  powerful  emotion.  Dr  Chambers  mentioM  the 
case  of  a  girl,  a  patient  in  St  Mary's  Hospital  at  Paddington,  who  when 
Covent  Garden  Theatre  was  burnt  down  was  awakened  by  the  light  flashing 
into  the  ward  through  the  uncurtained  windows ;  on  the  following  monunj 
she  was  attacked  with  catalepsy.  The  most  striking  instances  of  catalcpsr 
which  stand  recorded  are  to  be  found  in  medical  works  of  a  time  when  the 
modem  extended  conception  of  hysteria  was  not  thought  of,  and  yet  th» 
reporta  of  these  cases  often  contain  clear  proof  that  the  patients  were  in 
the  highest  degree  hysterical.  The  celebrated  history  related  by  Dr  John 
J  ebb  nearly  a  century  ago  is  a  case  in  point. 

The  subject  of  it  was  a  young  lady  who  suffered  from  hysterical  risint^s  in  the  throit 
nnd  flatulence,  and  who  was  highly  susceptible  to  every  change  in  the  weather.  Altboacfa 
she  was  prepared  for  Dr  Jebb's  visit  when  he  first  went  to  see  her,  she  was  seixed  with  tht 
disorder  as  soon  as  his  arrival  was  announced.  "  She  was  employed  in  netting,  and  vii 
pHssing  the  needle  through  the  mesh,  in  which  position  she  immediately  became  riind, 
exhibiting  in  a  very  pleasing  form  the  figure  of  death-like  sleep.  .  .  .  The  pontioia 
of  her  fingers,  hands,  and  aims  were  altered  with  diflSculty,  but  they  preserved  everj  fora 
of  flexure  they  acquired,  nor  were  the  muscles  of  the  neck  exempted  from  thii  Itfr,ii«r 
head  maintaining  every  situation  in  which  the  hand  could  place  it,  as  firmly  as  ber  limbi. 
.  .  .  About  half  an  hour  after,  the  rigidity  and  statue-like  appearance  htin%  m 
unaltered,  she  sang  three  plHintive  songs  in  a  tone  of  voice  elegantly  expressive,  and  titk 
aflecting  modulation."    The  seizures  sometimes  lasted  as  long  as  five  hours. 

Trance. — Similar  attacks  of  much  longer  duration  have  re«.*eived  a  dif- 
ferent name.  The  condition  of  the  muscles  is  not  the  flexibilitaf  rtrta  of 
catalepsy ;  either  the  limbs  resist  attempts  to  change  their  posting,  or  thev 
are  completely  flaccid,  falling  into  any  position  whatever  by  their  mere 
weight.  Such  patients  are  said  to  be  in  a  state  of  trance.  It  is  stated  on 
good  authority  that  this  condition  may  last  for  days  and  weeks,  the  ft» 
perfectly  pale,  the  breathing  so  feeble  as  to  be  almost  imperceptible,  even 
the  heart's  pulsations  and  the  pulse  at  the  wrist  scarcely  to  be  felt.  These 
are  the  cases  which  have  led  to  the  popular  belief  that  death  is  sometiuiw 
only  apparent,  and  that  there  may  be  a  danger  of  persons  being  huried 
alive ;  and  it  cannot  be  denied  that  a  patient  in  such  a  condition  might 
easily  be  allowed  to  die  by  careless  or  ignorant  attendants,  or  might  be 
buried  before  death.  The  complete  cessation  of  breathing  and  of  pulse, 
the  absolute  coldness  of  the  whole  surface,  the  collapse  of  the  cornea,  and 
the  absence  of  the  conjunctival  reflex  are  usually  sufficient  evidences  of 
somatic  death  ;  but  in  a  case  lately  seen  by  the  writer,  so  possessed  were 
the  patient's  friends  with  the  danger  of  premature  interment  that  they  were 
not  satisfied  to  let  the  body  be  placed  in  the  cofHn  imtil  the  absolutely  un- 
mistakable sign  appeared  of  incipient  decomposition. 

Sleep-walking, — Other  curious  nervous  oonditions  are  known  M  oonmam- 
bulism,  ecstasy,  and  hypnotism.     The  scMnnambulist,  without  seeming  to 
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wnke  from  a  state  of  sleep,  walks  all  over  the  house  and  even  out  of  doors. 
She  balances  herself  without  diflBiculty  on  narrow  planks,  and  manages  to 
avoid  all  obstacles  in  her  path.  She  takes  no  notice  of  anyone  whom  she 
may  meet,  and  if  with  much  difficulty  awakened,  she  is  bewildered,  and  has 
no  recollection  of  what  she  has  been  doing.  Marvellous  stories  are  told  of 
the  feats  which  are  accomplished  by  persons  in  this  strange  condition,  which 
has  been  happily  compared  to  an  acted  dream. 

Sleep-walking  is  most  often  seen  between  the  age  of  five  or  six  and  that 
of  twenty,  and  is  more  common  in  girls  than  in  boys.  In  the  case  of 
children  under  puberty,  the  habit  often  seems  due  to  over-excitement  by 
studies  or  by  games,  and  sometimes  is  accompanied  by  nightmare  and  other 
effects  of  indigestion. 

The  state  of  ecstasy  is  one  in  which  a  jierson  becomes  regardless  of  all 
external  circumstances  and  engrossed  with  some  particular  emotion  or  idea. 
She  remains  motionless,  with  staring  eyes  and  fixed  expression,  or  she  may 
repeat  a  few  words  with  ceaseless  monotony.  After  she  returns  to  con- 
sciousness she  remembers  the  vision  she  beheld  in  the  state  of  day- 
dreaming. 

A  similar  st^te  can  be  produced  by  mesmerism  (or  "  hypnotism "  or 
"  electro-biology  "),  and  is  called  by  the  practitioners  at  Nancy  in  1890, 
tonmamhulisme  pravoque.  When  this  condition  frequently  recurs  we  have 
as  a  result  what  is  called  double  consciousness,  of  which  marvellous  exam- 
ples are  from  time  to  time  published.  A  careful  investigation  of  such  caises 
might,  amid  much  credulity  and  imposture,  possibly  discover  some  facts  of 
physiological  interest.  A  typical  example  of  this  curious  condition  of 
**  double  consciousness  "  is  given  by  Dr  Proust,  in  the  '  Revue  de  Thypno- 
tisme '  for  March,  1890. 

CJwrea  major. — Mental  excitement  naturally  finds  vent  in  muscular 
action,  and  rhythmical  movements  increase  and  exalt  the  emotion  which 
gives  them  birth.  Religious  dancing  was  common  in  antiquity,  and  sur- 
vives in  the  minuet  before  the  altar,  which  may  still  be  seen  in  Seville 
Cathedral,  and  in  the  solemn  gyrations  of  dancing  dervishes  at  Constanti- 
nople. 

In  the  Middle  Ages  there  were  epidemics  of  Dancing  Mania,  of  which 
an  interesting  account  will  be  found  in  '  Hecker's  Epidemics  of  the  Middle 
Ages '  (p.  87  of  Dr  B.  G.  Babington's  translation  for  the  Sydenham  Society). 
This  Chorea  major  was  also  known  as  the  Dance  of  St  John  the  Baptist,* 
as  the  Dance  of  St  Vitus  (cf.  p.  880),  and  in  Italy  as  the  Tarantula.  It 
spread  over  Germany  and  thtf  Netherlands  in  1374,  reappeared  at  Strass- 
burg  in  1418,  and  was  not  extinct  till  the  seventeenth  century. 

Pearce,  a  traveller  in  Abyssinia,  early  in  the  present  century,  gave  an 
account  of  a  very  similar  dancing  mania  in  that  country,  which  was  called 
*•  Tigretier,"  and  Dr  Davidson  has  described  an  epidemic  among  the  natives 
in  Madagascar  which  closely  answers  to  the  account  of  Chorea  major  in  the 
Middle  Ages.  Similar  cases  in  Scotland  are  described  by  Sir  Walter  Scott 
in  his  '  Demonology  and  Witchcraft,'  and  find  a  parallel  in  the  religious 
dances  of  the  **  Jumpers  "  in  the  United  States. 

*  Possibly  the  connection  with  this  saint  was  through  the  dnncinfr  of  the  daughter  of 
Herodias,  but  more  probably  it  was  because  the  old  pagan  festival  of  dancing  and  leaping 
through  the  fire  took  place  on  St  John's  Day  at  Midsummer.  St  Vitus  wns  the  patron 
and  help  in  need  of  those  afflicted  with  dancing  mania,  as  St  Martin  in  smallpox,  and  St 
Anthony  in  erysipelas. 
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A  remarkable  inKtani.*e  of  tLii^  Baltatoij  luaiiia  va^  r^.-vr^i^  \j  )(f 
Kinder  Wood  (*  Med.-Chir.  Tran«./  t\\\  :  and  still  more  ermp^rdiiafr  njore- 
uientK  were  performed  by  a  jtatieut  of  l^r  AberL-roiubk-.  vLo  lj»i  tTzfrred  for 
two  vears  from  various  DervouK  affet-tioD*. 


Mr  Wood'f  patient,  a  yoong  married  womao,  wbo  had  aoSered  •rrov^v  ^iA  paia  ii  om 
»ide  of  the  faee,  began  to  be  troubled  with  inrolontaij  moreBcata  zn  t^  ijinii.  vUck  vm 
opeued  and  »bat  with  exeeMire  rapidity.  After  a  time  the  hands  wcsv  t*eatcB  Bfidij  ipot 
tbe  thighs,  and  the  feet  npon  the  groiuid.  Then  she  heeame  half  nisri  frsm  Wr  (Ur 
and  seated  down  again,  these  morements  succeeding  one  another  as  qnickhr  as  thty  poniblj 
could.  Other  modifications  of  her  attacks  oecurred  from  time  to  time,  vatil  st  Ut  ike 
took  to  skipping  about  tbe  room,  regulating  her  morements  br  a  aeries  of  sKzoka  oi  tW 
furniture  as  she  passed,  or  by  morements  of  her  lips,  as  though  heating  a  tana.  Soneoie 
thinking  he  recognised  tbe  air  as  ''Tbe  Protastant  BfiTS**  began  to  sing  it^aad  ffefuddolr 
turned  and  danced  up  to  him,  and  continued  dancing  until  ^  was  ont  of  bfffath.  Tkna 
drum  and  ftfe  were  procured,  and  she  immediately  danced  up  as  doae  to  the  Ibnaer  n 
possible,  and  went  on  till  she  lost  the  step,  or  until  the  measure  was  changed,  or  wsi  mie 
so  rapid  that  she  could  not  keep  up  with  it.  It  was  presently  fbond  that  a  mtinasl  rotl  li 
the  drum  put  an  end  to  her  morements ;  and  thus  the  attacks  were  at  length  prnrcntdl. 
Tbe  eipUuatioii  wbicb  tbe  patient  gave  was  that  there  was  always  a  tune  dveOiB;  on  btr 
miiid  wbicb  at  times  irresistibly  compelled  her  to  begin  tbe  inroluntaxr  moCaons, 

Abercrombie's  patient,  while  lying  perfectly  quiet,  would  suddenly  with  kfr  «ly4^ 
Uidy  make  a  kind  of  convulsire  spring,  by  wbicb  she  wss  jerked  entirely  out  of  bed.  Or, 
if  sitting  or  lying  on  the  floor,  she  would  fling  herself  into  bed,  or  leap,  as  a  fish  m{fat, 
ou  to  a  wardrobe  fully  fire  feet  bigb.  After  a  time  tbe  muscles  of  the  back  sad  neck 
became  affected  with  a  wonderful  semi-rotatory  moremeot,  wb'tcb  sometimes  vent  on 
without  interruption  oight  and  day  for  weeks  together.  If  tbe  head  or  neck  was  tmriwd, 
tbe  motion  was  increased  to  extraordinsry  rapidity.  She  was  cupped,  and  tbe  affectin 
suddenly  ceased  with  a  coiirulsire  start  of  the  whole  body ;  but  it  returned  again  ud 
again,  and  finally  disappeared  only  when  constipation  and  menstrual  disorder  va» 
corrected. 

I>r  Fa$[^ge  recorded  a  similar  case  which  occurred  some  years  ago  at  Guy's  HoipitiL 
A  little  girl,  aged  nine,  bad  been  knocked  down  by  a  boy  fire  days  before  ber  adniwon ; 
she  was  insensible  at  tbe  time,  and  seven  hours  afterwards  she  had  a  fit.  Sobseqocntlj  the 
had  nine  other  fits.  Tliey  began  by  ber  making  a  low  sighing  or  moaning  sound,  after 
wbicb  the  upper  extremity  became  contracted,  tbe  teeth  were  clenched,  and  with  a  raddea 
bound  she  threw  herself  completely  out  of  bed.  When  she  recovered  conscion^ueu  ibe  hid 
no  remembrance  of  what  bad  occurred.  On  the  day  of  ber  admission  she  had  fourteen  fiti, 
and  at  one  time  she  remained  insensible  for  two  hours.  A  day  or  two  later  she  bid  tvn 
fits  daring  tbe  visit  of  the  physician,  Dr  Owen  Kees;  in  these  she  clapped  her  hands,  ud 
her  face  went  through  a  most  extraordinary  series  of  contortions.  In  one  attack  ihe  itnck 
a  part  of  her  head  to  which  a  blister  bad  been  applied,  whereupon  she  at  once  became  con- 
scious. After  she  had  been  in  the  wards  six  days  one  of  the  fits  was  commencing,  vben 
the  nurse  told  her  that  she  must  be  tied  down :  she  immediately  began  to  cry  and  recoTerrd, 
saying^  that  she  would  have  no  more  fits.     From  that  time  she  remained  well. 


For  cases  in  which  vertical  movements  of  the  arm  are  incessantlr  rv- 
peated,  the  8i>ecial  name  of  malhation  has  been  invented.  The  writer  once 
saw  a  boy  of  fourteen  or  fifteen  who  continued  this  action  all  day  lon^.  Sir 
A\'illiain  Gull,  who  was  consulted  on  the  case,  recommended  a  flogging  in 
the  patient's  heariujif,  and  the  malady  was  cured  without  the  prescription 
bein^  carried  out. 

Hysterical  movements  of  the  head  or  the  body  round  and  round  hare 
been  dijj^ified  with  the  title  of  rotation  or  gyration.  Several  instanceit  are 
quoted  by  Watson,  of  which  the  most  striking,  related  by  Dr  Watt  ('  Med.- 
Chir.  Trans./  vol.  v),  occurred  in  Scotland  in  1813. 


A  fprl,  aged  ten,  who  had  before  exhibited  other  nenrooi  symptoms,  was  setiad  iritb  s 
propensity  to  turn  round  on  her  feet  like  a  top,  with  frreat  velocity,  and  always  in  wf 
direction.    This  continued  a  month,  and  then  passed  off.    Afterwardi  the  begaa  to  roll 
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over  and  over  on  her  bed,  moving  rapidly  from  one  end  to  the  other,  for  six  or  seven  hours 
every  day.  Having  been  taken  into  a  garden  she  quickly  rolled  along  the  whole  length  of 
a  gravel  walk,  and  even  when  she  was  laid  in  the  shallow  part  of  a  river  she  began  to  turn 
round  as  usual,  until  she  seemed  on  the  point  of  being  drowned.  She  made  little  or  no  use 
of  her  arms  in  performing  the  rotations.  After  another  month  she  began  an  entirely  new 
set  of  movements.  Lying  on  her  back  she  would,  by  drawing  her  head  and  her  heels  nearly 
together,  bend  herself  like  a  bow,  then  she  would  relax  her  muscles,  and  fall  with  con- 
siderable force  on  her  seat.  This  she  repeated  ten  or  twelve  times  a  minute  for  several 
hours  daily.  After  a  fresh  inten-al  she  began  to  stand  on  her  head ;  and  then  to  let  herself 
fall  ag^in,  her  knees  striking  the  bed  first.  This  movement  also  she  continued  for  fifteen 
houn  a  day,  at  the  rate  of  twelve  or  fifteen  times  a  minute.  Blistering,  purging,  and 
leeching  were  employed  without  result ;  but  having  been  taken  to  Glasgow  from  her  home 
in  the  country  in  an  open  chaise,  and  brought  back  again  after  three  days,  she  was  seized 
with  diarrhoea,  and  soon  afterwards  recovered  entirely. 

Hysteria  in  male  isuhjtcta. — As  above  stated,  this  reniarkable  neurosis 
or  combination  of  neuroses  is,  in  the  great  majority  of  cases,  a  disorder  of 
the  sensations,  emotions,  wall,  and  bodily  functions  of  women — particularly 
incident  to  the  periods  of  youth  and  of  the  menopause,  but  possible  at  any 
time  after  the  infant  has  developed  into  the  girl.  Nevertheless  undoubted* 
cases  of  hysteria  occur  in  the  male  sex,  just  as  undoubted  cases  of  hypo- 
chondriasis occur  in  women.  It  is  extremely  rare  in  full-grown  men,  but  is 
not  very  uncommon  in  boys  from  the  age  of  eight  or  ten  to  puberty,  and, 
less  frequently,  from  that  period  till  two  or  three  and  twenty. 

In  Wilks's  lectures  on  '  Nervous  Diseases '  there  are  several  cases  re- 
corded. In  one  the  principal  symptom  was  so-called  laryngismus,  in 
another  aphonia,  in  another  convulsions  which  had  been  ascribed  to  spinal 
meningitis,  in  a  fourth  the  '^  malleation  "  or  hysterical  hanmiering  referred 
to  above.  Sometimes  the  boy  can  be  thrown  into  spasms  like  those  of 
tetanus  or  of  a  frog  poisoned  with  strychnia,  as  in  a  patient  of  Mr  Holden's 
at  St  Bartholomew's  Hospital,  who  was  cured  by  removing  a  fatty 
tumour. 

Dr  Riihle,  of  Bonn,  relates  the  case  of  a  spoilt  boy  of  fourteen,  who  had 
violent  convulsive  attacks  ending  with  vomiting,  and  was  cured  by  *"'  re- 
moval from  home,  cold  shower-baths,  and  the  fear  of  the  rod  "  (*  German 
Clinical  Lectures/  p.  449). 

The  writer  was  once  consulted  about  a  schoolboy,  who  had  twice  been 
laid  up  at  home  on  account  of  "  heemorrhage  from  the  bowels."  He  was 
ruddy  and  well  nourished,  and  no  disease  of  jiny  organ  could  be  discovered. 
A  specimen  of  "  melsena  "  was  at  last  procured,  and  proved  on  examination 
to  contain  no  blood,  but  a  silver  salt  from  a  solution  that  he  had  used  in 
photography.  He  then  became  violent  and  threatened  to  kill  himself,  but 
was  soon  cured  by  the  wholesome  discipline  of  a  public  school. 

A  naval  surgeon  gave  a  graphic  relation  in  the  *  Lancet '  a  few  years 
ago,  of  a  cabin  boy  of  sixteen,  who  completely  lost  his  voice  and  appeared 
to  suffer  from  attacks  of  choking  and  suffocation.     He  was  carefully  treated 
for  several  days,  \mtil  a  sudden  and  unexpected  pinch  made  him  swear 
,  loudly,  and  thus  revealed  the  imposture. 

In  1888  we  had  in  Philip  Ward  an  apparently  healthy  young  country- 
'  man,  twenty  years  old,  who,  beside  dyspepsia  and  hypochondriasis,  suffered 
Trom  "  fits  "  of  a  decided  neurotic  character  with  well-marked  globus  hys- 
tericus.    As  with  many  hysterical  girls,  he  had  a  good  character  and  was 
mxious  to  get  well. 

The  treatment  for  hysteria  in  males  is  the  same  as  that  above  advised 
of  females.     It  is.  however,  more  usual  for  the  element  of  malingering  to 
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be  part  of  the  complaint.  Some  of  tlie  eaaea  just  mentioned  ^ 
and  cured  rather  as  faults  than  nuBfurtuiiCH,  and  this  is  often  JOSUBM  «f 
the  result.  But  lu  i^uch  ca*e»  it  is  well  for  the  phygiciaii  to  006  mcdicd 
di«dphne  such  as  blisters  or  the  application  of  faradisni  with  «  diT  Urniil* 
with  a  curative  and  not  a  penal  intention. 


at  bojS 


lu  1891  there  wns  under  the  writer's  care  a  tnU,  ratUtr  p^lo,  hut  intelligent  1 
twelve  or  thirteen,  who  i^  quick  at  his  t&sks,  fond  of  healthy  gmnes,  aod  to  &11  »pp 
truthful  and  iugeuaotta.  Afl  the  supposed  effect  of  a  slight  blow  on  the  he&d  he  ^^« 
showed  weaknesi  in  the  le^i,  staggering,  and  then  complete  iniibility  to  walk.  Tb«rv  wr* 
ao  cerebral  sjmptom^  and  no  pelvic  ajmptom»f  the  reflexes  wcr&  nonual,  and  be  could iBt«« 
all  hii  timbtt  wheu  lying  In  bed.  Wo  concluded  tluit  the  paraplegia  iras  functional  or  mm- 
rotlc,  assured  huu  he  would  be  cured  with  electricity,  and  after  thre«  or  four  applics£jia» 
of  iiu  indnced  current  of  moderate  force  he  perfectly  recovered. 

Hypcx  iKiXDiiiAsi.s.* — From  hjf^teria  wo  pnss  to  hypochoudriA&iis 
tieems  a  natural  transition,  for  these  two  neuroses  resemble  eacli 
being  essent tally  iseliish  and  introspective^  and  also  in  their  tendencr 
simulate   organic   diseases   of   various   parts   of   the   body.       Indeicd* 
writers  believe  that  hypochondriasis,  which  chiefly  occurs  in  men^  If  i        _ 
male  sex  the  representative  of  hysteria  in  the  female  ;  and  ttic  nQccJtaiQff 
which  still  exists  as  to  the  relative  frequency  of  hysteria  in  men 
arises  mainly  from  the  fact  that  cases  which  would  be  at  once  art 
hysterical,  if  they  occurred  in  women,  are  often  wrongly  attributed  i 
choiidriaiiis  because  the  patients  are  of  the  other  sei. 

But  hypoehondrinsm  may  be  seen  in  women,  especially  iitjout  the  1 
the  menopause,  without  any  admixture  of  the  f»roper  characttrs  of  hyi 
and  we  have  quoted  several  characteristic  cases  of  pure  hysteria  in  iDfl 
and  boys.     Moreover,  there  is  an  essential  difference  between  the  ti 
eases.     As  we  have  seen,  the  mental  state  in  hysteria  1%  dtancter 
eicaltation  of  the  emotions,  and  diminished  power  nf  the  will  to  eootfi 
feelings.     But  in  hypiochondriasis  the  morbid  Mensations  whieh  the 
experiences  are  not  dependent  upon  any  external  cause  r« 

by  the  mind  itaelf.     Thus  Romberg  was  not  without  ju>  li  irliro  W 

called  it  the  antithesis  of  hysteria. 

Again,  hypochondriasis  is  unattended  with  any  of  those  ner?<MH  vigiiiH- 
— ^convulsive  attacks,  paralysis,  hyperaesthesia,  anii^sthcsia — which  art 
characteristic  of  hysteria.  Its  predominant  symptom  is  always  of  ooe  kiai*\ 
the  patient  believes,  without  cause,  that  he  is  the  subject  of  ftenotii  b«£|f  J 
disease.  Before  long  he  becomes  conscious  of  a  pain  in  some  partlr 
repon  of  his  body,  upon  which  he  at  once  concentrntes  all  hht  alteiiti»rtj, 
and  he  is  now  a  "  hypochondriac." 

The  disease  is  one  which  has  retained  the  same  appetlation  fftmv  t>i| 
days  of  Hippocrates  and  Galen.  But  they  conceivt»d  the  actual  irat  of  1 
disease  to  lie  in  the  viscera  which  are  situated  it  ^  '  \^w  lKi| 
diaphra^i^;  and  a  similar  hypothesis  was  intended  :  A  hr  ^\ 

equivalent  En^^dish  expression,  **  the  spleen.^' t     Indeed,  it  ia  the  ' 
dyspepsia  is  often  present ;   the  bowels  are  constipated,  and  gss 
accumulate,  with  flatulent  belchings  and  noisy  nnubltngt  in  the  «bd«oea 


•    r  jrtijjo^tVmrA*' iro^oc — Pfiasio  bypochondrlaca  — Pattio  atraMUflaa^KtlndMtk  («  < 
part)-— Umnor  atrabiliosui—Mdziucht— The  »plt«u. 
\         t  Tlt^   flrst  to  pUce  hypochondriasis   iimong   nervous   diieaM«  mm  t^  eMnfei^ 

anatomist  Thomas  VVillii. 
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In  all  probability  the  startiiig-poiut  of  hypochondriasis  is  often  real 
eonstipation  with  flatulent  dyspepsia.  Affections  of  the  stomach  and 
** liver'*  lead,  as  we  shall  find,  to  depression  of  spirits  and  irritability  of 
temper.  But  what  is  peculiar  to  the  complaint  with  which  we  are  now  con- 
cerned is  the  marked  exaggeration  of  every  local  pain.  Moreover,  the 
painful  region  seldom,  if  ever,  remains  the  same  during  the  whole  progress 
di  the  case.  After  having  long  dwelt  upon  a  gnawing  or  burning  pain 
It  the  epigastrium,  which  he  felt  sure  must  indicate  cancer  of  the  stomach, 
^e  patient  at  once  loses  this,  and  perhi^s  begins  to  suffer  from  symptoms 
^hich  point  to  the  throat.  Or  he  is  attacked  with  dyspnoea  and  palpitation 
!>£  the  heart,  and  feels  convinced  that  he  has  serious  cardiac  disorder ;  or  a 
ilight  cold  leads  to  a  cough,  and  he  begins  to  collect  the  sputa,  is  certain 
that  he  is  phthisical,  and  consults  the  physicians  who  have  a  reputation  for 
coring  pulmonary  affections ;  or  he  finds  himself  giddy,  experiences  a  sensa- 
tion of  weight  and  pressure  in  the  head,  and  forthwith  thinks  of  nothing  but 
of  the  apoplectic  fit  which  he  believes  to  be  impending.  Perhi^s  the  most 
miaerable  of  all  hypochondriacs  are  those  who  refer  their  sufferings  to  the 
genital  organs.  To  this  class  belong  most  of  those  who  complain  of  sper- 
matorrhoea or  impotence.  They  have  dragging  pains  in  their  testes,  which 
always  hang  too  low ;  the  urine  is  turbid,  and  they  have  emissions  at  night, 
during  defsecation,  and  at  other  times.  One  sees  at  once  that  their  whole 
attention  and  thoughts  are  concentrated  upon  the  sexual  function;  and  to 
make  matters  worse,  they  are  sure  to  have  studied  vile  pamphlets,  written 
for  the  very  purpose  of  stimulating  their  apprehensions,  and  of  inducing 
them  to  seek  relief  from  the  writers. 

Hypochondriasis  is  often  hereditary.  As  to  whether  the  disease  tends  to 
pass  into  insanity  in  the  same  individual  there  is  much  difference  of  opinion. 
Melancholia  is  the  form  which  bears  the  closest  superficial  resemblance  to 
it;  but  Romberg  remarks  that  this  is  characterised  by  a  tendency  to  self- 
negation,  whereas  in  h3rpochondriasis  the  whole  attention  is  concentrated 
upon  personal  feelings  and  sensations ;  and  he  goes  on  to  say  that  one 
suffering  from  melancholia  treats  his  medical  attendant  as  an  enemy,  and 
avoids  him ;  but  the  hypochondriac  looks  up  to  him  as  his  guardian  and 
saviour.  He  is  constantly  on  the  search  for  new  plans  of  treatment,  and 
expects  that  each  fresh  one  will  cure  him.  As  Romberg  puts  it,  ''  the  more 
physicians,  the  better  he  is  satisfied;  he  likes  to  change  them  as  often  as 
he  would  change  a  poultice."  Yet,  in  spite  of  all,  he  is  not  unhopeful,  and 
is  never  weary  of  life.  Hypochondriacs  do  not  commit  suicide,  and  any 
doubtful  case  in  which  such  an  attempt  is  made  may  be  safely  set  down  as 
one  of  actual  insanity.  Probably  the  same  may  be  said  of  every  case  in 
which  the  patient  has  distinct  delusions,  as  (for  example)  that  he  is  made 
of  ^aas,  or  has  a  barrel  organ  in  his  belly,  or  that  he  has  swallowed  spiders. 
Griesinger,  though  so  great  an  authority  on  mental  disorders,  seems  to  have 
entirely  mistaken  the  boundary  line  between  hypochondriasis  and  melan- 
cholia; the  cases  which  he  relates  as  examples  of  the  former  are  almost  all 
of  them  really  instances  of  the  latter  disease  (cf.  p.  987).  This  perhaps 
explains  how  he  found  hypochondriasis  ^'  extraordinarily  frequent  in  young 
people."  Gull  and  Anstie  express  the  general  opinion  when  they  say  that 
it  is  scarcely  ever  seen  before  puberty,  and  very  rarely  makes  its  first 
appearance  after  fifty. 

Prognosis, — ^A  point  which  must  always  be  kept  in  mind  is  that  a  person 
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lahourinj^  under  well-marked  hvpoehondriauiu  may  mlao  Lutc  orj&iik-  ditKbn: 
of  the  HtoniAch,  for  example,  or  of  the  liver,  or  un  aneurrHUj  of  tU 
aortH.  Many  a  patient  has  had  his  complaints  made  light  of  until  tie 
Hi  1^11  H  of  one  or  other  of  these  diseases  hare  lK?coiiie  too  mauifotit  to  U* 
overlooked,  or  until  he  has  died  suddenly,  from  rupture  of  a  large  vessel, 
ur  frr»m  an^^na  pectoris. 

In  weijrhinj^  beforehand  the  probable  success  of  treatment  in  a  ca«e  of 
hypochondriasis,  one  has  to  take  into  consideration  not  so  much  the  ^^ 
rent  Heverity  of  the  symptoms  as  the  length  of  time  they  have  lasted  vA 
the  circumstances  in  which  they  began.  The  younger  the  patient  the  better 
the  prospect  of  cure  :  particularly  if  the  family  history  is  good.  It  max  be 
Maid  that  >iithough  cases  occur  in  which  it  is  as  difficult  to  8e|>arate  hypv- 
chondriasiM  frrnri  melancholia  aM  to  di8tin«:uiKh  hyHteria  from  mania,  yti 
neither  of  these  slighter  affections  are  really  premonitory  of  instnitr. 
Occasional  coincidence  in  the  patient  or  in  a  family  only  shows  that  tbrr 
do  not  exclude  it.  The  most  marked  case  of  pure  hyfiochondriasis  the 
writer  has  had  to  treat  began  in  a  young  man  who  is  now  so  no  longer,  who 
is  Htill  suhjef;t  to  grievous  tits  of  depression  and  irresolution,  introspectioQ 
and  remorse,  hut  who  has  justified  the  prognosis  given  when  he  married 
that  he  would  often  cause  anxiety  but  would  never  go  mad. 

The  treatment  of  this  disease  is  difficult  and  unsatisfactor}'.  One  should 
never  try  to  make  light  of  the  patient's  sufferings,  but  should  Hhovr  one- 
self to  be  really  interested  and  anxious  to  relieve  them.  Active  exerciie 
out  of  doors  should  be  taken  daily,  and  mental  occupation  should  be  pro- 
vided. Sea-bathing,  the  cold  water  cure,  the  warm  baths  at  Gastein,  mar 
sometimes  be  prescribed  with  advantage ;  but  the  benefit  is  due  to  change  <A 
air  and  scene,  and  alteration  in  the  habits  of  life.  The  digestive  orgaoi 
must  be  carefully  watched.  The  continual  exhibition  of  laxatives  is  in- 
jurious :  it  is  better  to  depend  on  diet  and  exercise  to  procure  a  bealthr 
state  of  the  bowels.  But  an  occasional  dose  of  calomel  and  Epsom  salts  ii 
valuable  in  many  cases,  and  may  be  repeated  once  or  even  twice  a  weeL 
Valerian  is  said  to  be  sometimes  useful,  and  so,  with  some  patients,  is  tin^ 
ture  of  Humbul.  Neither  (|uininc,  strychnia,  nor  phosphorus  is  genemllr 
of  service,  nor  iron,  unless  there  be  marked  anosmia.  Anstic  rightly  laid 
stress  on  the  importance  of  not  prescribing  alcohol  for  hypochondriacal 
patients,  even  in  the  fonn  of  medicinal  tinctures,  lest  it  should  lead  to 
habits  of  intemperance. 

Sydney  Smith's  prescription  for  hypochondriasis  was  rational  and 
manly  religion,  large  fires,  and  the  society  of  those  who  think  well  of  iw. 
To  this  may  be  added  open  air  and  active  exercise — turning.  gardemn<r, 
riding,  and  such  country  pursuits.  "  Throw  but  a  stone,  the  giant  dies,"*  it 
Cowley's  dictum,  and  he  knew  the  malady  better  than  its  cure.  As  to  drajn, 
we  may  be  allowed  for  once  to  borrow  from  Hahnemann,  and  prescribe  blue 
pills  to  cure  the  blue  devils. 
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DISORDERS   AFFECTING  THE  MIND 
{By  G.  U.  SAVAGE,  M.D.) 


'*  Meiiteiu  sAiiort,  corpus  nt  segrnin, 
Ceruimus  et  flecti  mediciiitl  posse  vidcmus/'- 
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lihsanity  as  {\)  the  expression  of  disease  of  the  biain;  (2)  an  expression  by  tlie 
nervous  system  of  bodily  disease  ;  (3)  dism'der  of  functions  of  brain — Classic 
Jicaiion — Causation. 

Acute  delirious  maiiia — Acute  and  other  forms  of  ordinary  Mania — Melancholia 
tcith  bodily  complaints  {Hypochondriasis)  ;  with  mental  complaints  {true 
Melancholia) — Stupor,  active  and  passive — Delusional  insanity — Halluci- 
nations of  the  senses — States  of  mental  weakness — by  defect — by  instabUiiy. 
Specially  named  varieties  of  insanity :  puerperal,  alcoholic^  moral,  syphilitic, 
ffouty,  plumbic,  febrile,  phthisical,  asthmatic,  cardiac,  renal  and  diabetic — 
Epileptic  insanity — Paralytic  and  tabic  insanity. 

Testamentary  capacity — Ceiiificates  and  other  medico-legal  points. 

Idiocy  and  imbecility. 

In  approaching  the  study  of  insanity,  it  is  first  of  all  important  to  re- 
member that  we  have  not  a  definite  disease,  such  as  typhoid  fever  or 
phthisis,  to  investigate,  but  that  the  condition  or  state  called  insanity 
depends,  not  only  upon  the  evident  symptoms,  but  upon  their  bearing  on 
the  social  environment  of  the  individual.  There  is,  in  fact,  no  absolute 
standard  of  sanity,  and  the  divisions  of  the  condition  called  insanity  are  to 
a  great  extent  arbitrar\'.  Insanity  will  have  to  be  here  considered  chiefly 
from  its  clinical  or  medical  aspect,  but  yet  its  social  and  its  legal  aspects 
must  not  be  entirely  neglected.  Though  there  is  no  standard  of  sanity, 
yet  it  is  found  that  disoi-der  of  the  nervous  system  expresses  itself  along 
more  or  less  definite  lines,  and  we  shall  have  to  point  out  the  fairly  regu- 
lar association  of  symptoms  which  occur  in  the  different  groups  of  insanity. 

First  we  must  recognise  that  while  some  case8  of  insanity  depend  upon 
cerebral  disease  or  degeneration,  others  depend  upon  diseases  of  the  body, 
which  are  referred  to  the  nervous  system;  so  that  there  is  in  the  latter 
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cases  a  mental  aspect  to  a  bodily  disease.  Thirdly,  we  shall  have  to  con- 
sider the  most  difficult  o{  all  cases — ^those  in  which  there  is  disorder  ol 
function  without  any  visible  pathological  change  in  the  nervous  system. 
So,  then,  we  have  (1)  disease  of  brain  with  disorder  of  its  function;  (2) 
disorder  of  some  function  or  functions  of  the  body  with  insane  or  nerrous 
interpretations ;  and  (3)  disturbance  or  disorder  aiuong  the  functions  of 
the  brain  leading  to  social  unfitness. 

While  recognising  forms  of  insanity,  we  must  remember  that  thete 
forms  merge  insensibly  into  one  another,  that  no  symptoms  are  absoluteir 
characteristic  of  any  one  form  of  mental  disorder.  The  form*  are,  then,  arbi- 
trary, but  more  or  less  convenient,  groupings  of  symptoms.  In  consideni^ 
the  forms  of  insanity,  it  will  only  here  be  necessary  to  make  the  moit 
characteristic  divisions,  such  as  the  following: 

Melancholic  states,  in  whioh  there  are  mental  and  bodily  weakness  sad 
excessive  and  painful  self-consciousness. 

Maniacal  states,  in  which  there  is  weakness  marked  by  loss  of  control 

Dementia,  in  whioh  there  is  weakness  with  more  or  less  evident  defect 
in  the  mental  functions. 

It  is  necessary  also  to  refer  to  cases  which  are  associated  with  disorden 
of  the  senses  such  as  hallucinations  and  illusions,  which  are  placed  together 
under  "'  Delusional  Insanity." 

The  above  are  the  more  common  groups  into  which  symptomi  of 
insanity  form  themselves.  But  these  symptoms  may  occur  in  two  du- 
tinctly  opposite  pathological  states.  They  may  occur  a^  symptoms  of 
disease  of  the  bradn,  as  seen  in  the  degenerative  process  called  ''genenl 
paralysis  of  the  insane,"  or  they  may  occur  in  what  we  describe  as  the 
second  and  third  groups  of  insanity.  In  fact,  mental  disorder,  whether  it 
occurs  with  brain  disease,  or  bodily  disease,  or  only  as  a  disorder  of  mental 
function,  has  similar  symptoms.  Just  as  one  may  meet  with  cough  which  ii 
due  to  disease  of  the  lungs,  cough  which  is  due  to  a  spasmodic  condition,  ts  in 
asthma,  and  cough  due  to  defects  in  cardiac  circulation,  so  we  may  hare 
delusion  due  to  organic  disease  of  the  brain,  to  bodily  disease,  as  bad  supply 
of  blood,  or  to  disorder  of  function,  as  seen  in  false  sensory  impressioni. 

Insanity  occurs  among  the  civilised  and  the  uncivilised,  but  in  its  moft 
marked  and  serious  forms  it  is  specially  a  disease  of  the  more  highly  culti- 
vated, and  I  shall  point  out  that  the  most  fatal  forms  of  brain  decaj  in- 
crease directly  in  proi>ortion  to  the  nervous  strain  and  modes  of  life  met 
with  in  city-dwellers. 

Insanity  is  steadily  increasing  in  England  and  Wales.  We  see  thii 
from  the  statistics  of  the  Commissioners  in  Lunacy.  In  1875  there  were 
per  10,000  of  the  population,  24-76  males  and  28*43  females  reported  s* 
insane ;  in  1885,  they  were  26*61  males  and  30*80  females ;  and  the  1897 
report  gives  30*04  and  33*84  respectively. 

The  proportion  of  insane  to  sane  in  1859  was  1  to  536,  in  1897  It  wm 
1  to  313.  Finally  taking  the  admissions  of  fresh  cases,  in  1875  these  were 
per  10,000,  5*36  men  and  5*18  women;  in  1897  the  numbers  were  6-(^ 
and  6*04  respectively. 

Though,  therefore,  it  is  evident  that  there  is  a  steady  increase  in  the 
niunbers  of  the  insane  in  England,  yet  it  is  evident  that^  as  this  incresse 
occurs  chiefly  among  the  poorer  classes,  there  is  not  much  ground  for  alarm. 
for  the  insane  being  better  cared  for  live  longer,  the  struggle  for  making  s 
living  being  mote  Veet^  moT^  "wVio  vc^V^c^^^iak  vc^  %«ck&  to  larflimiii  who  in 
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former  times  would  have  been  kept  at  home ;  and  there  seems  to  be  with 
knowledge  a  greater  belief  in  asylum  treatment.  Hence  much  of  the  in- 
crease in  numbers  is  due  to  the  insane  being  more  frequently  placed  under 
control. 

The  brain  and  nervous  system,  like  the  lungs,  stomach,  and  other 
viscera,  have  their  special  ways  of  expressing  disease ;  the  mental  symptom 
may  be  similar  though  the  causes  may  differ. 

We  must  look  for  the  symptoms  of  insanity  in  changes  due  to  defect  or 
disorder  of  the  factors  of  mind. 

The  factors  of  mind,  for  our  present  purpose,  will  be  considered  to  be, 
first  of  all  and  perhaps  most  essential,  the  inherited  nervous  system,  the 
nervous  basis  which  is  added  to  by  the  experience  gained  through  the 
senses — special  and  common — ^the  resulting  perceptions  being  bound  to- 
gether and  arranged  by  memory,  the  resultant  being  mind,  which  reacts 
according  to  will  and  emotions. 

In  every  case  of  insanity  it  is  well  to  examine  carefully  into  the  inherit^ 
ance,  then  into  the  working  of  each  factor  of  mind,  the  whole  being  tested 
by  the  reaction  of  the  person  to  his  surroundings. 

In  considering  the  so-called  causes  of  insanity,  the  student  must  be 
warned  that  it  is  extremely  rare  to  find  a  single  cause  producing  an  attack 
of  mental  disorder,  and  it  is  therefore  better  to  speak  of  conditions  than 
causes  of  mental  disorder.  Though  it  is  perfectly  true  that  certain  vital 
conditions,  such  as  race,  stage  of  civilisation,  climate,  and  the  like,  deserve 
to  be  considered  as  conditions  predisposing  to  insanity,  yet,  in  a  short 
chapter  such  as  the  present,  it  is  beyond  our  scope  to  consider  more  than 
a  few  of  the  general  conditions  which  give  rise  to  mental  disorder.  The 
conditions  may  be  divided  for  convenience  into  those  acting  chiefly  upon 
the  mind,  and  thoee  acting  chiefly  through  the  body — ^the  so-called  moral 
and  physical  causes.  These  again  can  be  divided  into  predisposing  and 
exciting  ;  and  though  some  of  these  act  distinctly  as  moral  causes,  yet  it 
will  be  found  that  in  the  majority  of  cases  one  cause  may  be  both  moral 
and  physical,  and  may  also  act  as  a  predisposing  and  as  an  exciting  cause. 
Take,  for  example,  alcoholic  stimulants,  which  act  primarily  as  a  physical 
and  predisposing  cause ;  but  the  afisociations  of  the  drunkard  are  likely  to 
lead  him  into  fresh  troubles,  which  again  react,  and  a  fresh  outbreak  of 
drink  and  excitement  may  be  the  real  exciting  cause  of  the  outbreak  of 
insanity.  The  most  common  moral  causes  are  mental  anxiety,  worry, 
overwork,  money  losses,  religious  excitement,  love  affairs,  domestic  trials, 
fright,  and  occasionally  jojrful  emotions.  Among  the  physical  causes,  in- 
temperance, organic  disease  of  the  brain,  injury  to  the  head,  venereal  ex- 
cesses, masturbation,  epilepsy,  pregnancy,  parturition,  and  lactation  are 
more  common  causes  assigned  in  England,  and  in  addition  to  these, 
one  of  the  most  important  conditions  of  insanity  is  heredity. 

It  is  extremely  difficult  to  be  sure  of  the  i»rt  played  by  inheritance, 
yet  it  is  sufficiently  certain  that  a  large  proportion  of  people  are  insane 
because  of  the  insanity  of  their  parents.  The  insanity  which  is  passed  oh 
from  parent  to  child  has  special  peculiarities,  which  will  have  to  be  referred 
to  more  in  detail  later  on.  There  seems  in  such  cases  to  be  liability  to 
disorder  of  function  rather  than  to  disease  of  the  brain  itself,  and  there 
also  appears  a  greater  predisposition  to  recurrence  in  cases  with  strong 
neurotic  inheritance.  Besides  direct  inheritance  we  have  to  remember 
that  insanity  is  often  developed  in  families  where  epilepsy,  hysteria,  hypo- 
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^hondriasis,  some  spasmodic  nervous  affections,  and  the  like,  occur ;  and  it 
is  probable  that  if  to  these  conditions  in  one  parent  be  added  any  special 
-cause  of  organic  degeneration  in  the  other,  the  offspring  will  be  rendered 
more  unstivble,  that  is,  more  liable  to  fall  out  of  step  with  the  other  mem- 
bers of  a  civilised  societj. 

Causes  of  insanity  act  directly,  i.  e.  immediately,  only  in  very  rare 
instances.  The  mischief  is  much  more  commonly  the  result  oi  frequently 
recurring  disturbance;  and  therefore  in  considering  any  case  of  insanity 
>Fith  reference  to  causation,  it  is  important  that  changes  in  temper,  dii- 
position,  and  habit  should  be  carefully  investigated.  It  must  be  unde^ 
stood  that  true  causes  in  very  many  cases  cannot  be  traced,  and  in  many 
instances  the  supposed  causes,  such  as  sleeplessness  and  dyspepsia  and  eren 
alcoholism,  are  really  the  earlier  symptoms  of  the  disease. 

It  is  necessary  to  refer  to  a  few  of  the  general  conditions  in  more  detail 
In  cities  degenerative  neuroses  and  general  paralysis  are  most  conunon. 
whereas  the  latter  is  almost  unknown  in  peasant  races,  such  as  the  Celtic 
population  in  Ireland,  Wales,  or  Scotland.  Education  is  a  cause  of  insanity 
if  ill  suited  to  the  nature  of  the  person,  but  over-education  alone  is  veir 
rarely  the  cause.  More  women  than  men  become  insane,  but  more  men 
have  general  paralysis  and  more  women  recover  from  insanity.  Puerperal 
and  climacteric  conditions  affect  women.  Any  form  of  insanity  may  attack 
patients  of  any  age,  but  in  childhood  the  tendency  is  to  idiocy,  in  early 
youth  to  imbecility,  in  youth  to  weak  and  impulsive  mental  states;  io 
middle  life  the  greatest  amount  of  acute  insanity  occurs,  as  well  as  most 
general  paralysis,  at  the  climacteric  melancholia  and  delusional  insanity  are 
frequent,  and  as  age  increases  the  tendency  is  to  dementia. 

Solitude  and  sedentary  occupations  followed  apart  are  very  dangeroui 
conditions;  the  isolation  of  widowhood  is  often  dangerous.  Domestic 
worry  chiefly  affects  women,  and  business  worry  and  anxiety  men.  Lore 
affairs  and  sudden  shocks,  whether  painful  or  pleasant,  affect  mostly  women 
and  very  young  people.  All  causes  producing  excessive  nervous  exhaustion 
affect  the  young  most;  as  do  also  the  abuse  of  stimulants  and  chrunic 
poisoning,  such  as  that  by  lead. 

Injuries  are  not  frequent  causes  of  active  insanity,  but  lead  to  degenera- 
tive changes.  Tumours  and  coarse  lesions  of  the  brain,  syphilis  excepted, 
are  also  rare  causes.  Religious  and  political  excitement  act  mostly  as 
exciting  causes.  Fevers  and  any  causes  of  delirium  may  start  insanity. 
Influenza  has  been  particularly  injurious. 

Bodily  diseases  causing  pain  or  weakness  may  set  up  nervous  disorder. 
Insanity  may  depend  on  bodily  disease,  or  on  physical  disfigurement  and 
its  moral  effects.  Insanity  may  alternate  with  other  nervous  diseases, 
such  as  epilepsy  or  hysteria,  or  it  may  alternate  or  replace  other  nerrou* 
or  bodily  diseases,  such  as  asthma,  gout,  rhemuatism,  eczema. 

AcuTK  Mania. — By  acute  mania  we  mean  a  state  of  mental  weakneu 
with  marked  loss  of  self-control.  Under  this  head  we  place  a  variety  o( 
disorders  extending  from  delirium  to  simple  hysteria,  and  it  will  be  con- 
venient to  make  two  distinct  groups  of  the  maniacal  cases. 

There  is  a  well-recognised  and  well-understood  condition— delirium ; 
and  formerly  it  was  insisted  that  there  were  essential  differences  between 
mania  and  delirium,  but  it  is  certain  that  there  are  oonnecting  linkk 
There  arc  cases  in  which  there  is  some  delirium  but  much  maniacal  exrite* 


ACUTE    DELIRIOUS  MANIA  983 

ment,  and  others  in  which  there  is  little  mtiniacal  excitement  and  more 
delirimn.  It  is  well,  then,  to  remember  that  when  speaking  of  patients  suf- 
fering from  mania,  we  may  have  to  do  either  with  those  in  whom  there  is 
great  bodily  and  mental  disturbance,  or  those  in  whom  there  is  a  great 
mental  disturbance  with  little  or  no  bodily  disease. 

Acute  delirious  mania  is  a  term  used  to  express  the  symptoms  occur- 
ring in  the  cases  of  mania  in  which  the  delirious  element  is  most  marked. 
lYphomania^  brain  fever,  and  other  terms  have  been  used,  but  it  seems 
that  we  still  are  in  want  of  some  general  descriptive  term  which  will  include 
all  the  cases  which  deserve  to  be  grouped  together,  because,  though  most 
of  these  delirious  cases  are  more  or  less  maniacal,  yet  there  are  examples 
in  which  all  the  other  bodily  symptoms  are  present,  but  instead  of  mania 
there  is  either  melancholia  or  partial  weak-mindedness,  or  at  least  mental 
confusion.     Acute  delirious  mania  is  a  disease  most  commonly  met  with 
in  young  people  of  both  sexes.     It  is  common  in  the  highly  nervous,  the 
accomplished  and  educated.     It  is  generally  ushered  in  by  a  slow  process 
<^  change  in  temper,  or  by  general  feelings  of  uneasiness,  restlessness, 
malaise,  or  hypochondriacal  symptoms.     It  is  common  to  meet  with  it  in 
young  women  who  have  had  some  disappointment  in  love,  some  shock,  or 
who  have  suffered  from  some  physical  disorder,  producing  nervous  weakness 
or  anxiety;  they  complain  of  sleeplessness  and  headache,  loss  of  appetite, 
ainenorrhuea,  and  general  inability  to  apply  themselves  to  ordinary  work. 
This  may  be  the  early  stage  of  acute  delirious  mania.     Acute  delirious 
mania  may  follow  shock,  fevers,  such  as  scarlet  fever,  measles,  and  the  like ; 
poisoning,  as  from  beUadonna,  from  intemperance  in  alcohol  or  ether^  and 
m  my  experience  it  may  also  follow  the  inhalation  of  an  antesthetic.     It 
is  not  confined  to  young  people.      The  period  of  dej^ression  may  be  fol- 
lowed quite  suddenly  by  one  of  excitement,  exhibited  by  voluble  talking, 
exaltation  of  ideas,  or  not  uncommonly  by  a  rather  sudden  and  startling 
development  of  erotic  excitement.      Within  a  few  days  the  delirium  has 
reached  its  height:  the  patient  then  has  the  appearance  of  one  suffering 
from  typhoid  fever,   lying  on  her  back  with   a  tongue   dry  and  brown, 
or    thickly    coated,    with    sordes    on'   the    lips,    the    eyes    suffused,    the 
cheeks  either  sallow  or  (during  periods  of  excitement)  brightly  flushed,  the 
lips  moving  without  any  audible  sound,  the  hands  twitching  or  picking  the 
bedclothes,  the  voice,  if  heard,  harsh  and  raucous,  the  skin  moist,  often 
with  slight  increase  of  temperature;   then  rapid  emaciation,  tendency  to 
bedsores,  and  excitement  recurring  irregularly,  but  most  marked  at  night, 
with  little  or  no  reaction  to  the  surroundings.     Hallucinations  of  sight  are 
specially  conmion.     There  may  be  periods  of  tranquillity  and  apparent 
recovery  followed  by  others  of  excitement.     There  seems  to  be  no  memory 
of  the  period  of  excitement.     Patients  recovering  have  little  or  no  recol- 
lection of  what  has  happened  during  their  illness.     It  is  almost  impossible 
to  say  how  long  the  period  of  excitement  will  last,  but  from  a  few  weeks  to 
two  or  three  months  is  the  limit,  and  it  must  be  remembered  that  patients 
suffering  frtnn  acute  delirious  mania  are  passing  through  a  process  in  which 
exhaustion  is  the  chief  characteristic,  and  the  excitement  is  invariably  fol- 
lowed by  a  more  or  less  prolonged  period  of  depression,  the  depression  not 
being  that  of  melancholia,  but  rather  that  of  inability  to  will  or  to  desire, 
so  that  they  are  in  a'  will-less,  childish  condition.     From  one  third  to  one 
fourth  of  the  young  cases  suffering  from  acute  delirious  mania  die,  and  of 
the  others  probably  a  full  third  remain  permanently  weak-minded.     Some 


984  DISORDEKS   OF   TUB    MIND 

rapidly  gain  flesh,  but  remain  dull,   apathetic,   and  unlike   tlieir  foniier 
selves.     In  others  delirious  mania  is  a  stage  of  general  paraly^s. 

The  chief  points  in  treatment  are  to  feed  often  and  abundantly.  It 
it  is  well  to  begin  with  a  free  purge  by  means  of  calomel  or  croton  oil  aod 
then  to  follow  up  with  beef-tea,  mutton  broth,  milk,  brandy,  and  egg«.  It 
is  almost  certain  that  artificial  feeding  will  be  required.  Feeding  bj 
means  of  a  nasal  tube — or  better,  by  putting  a  funnel  in  one  nostril,  and, 
while  controlling  the  other,  slowly  pouring  the  fluid  food  down  the  nottril 
— will  be  foimd  of  great  service  in  these  cases.  The  feeding  by  a  stomach- 
pump,  by  the  rectum,  or  by  the  nose,  must  be  repeated  every  three  or  four 
hours,  and  it  is  of  the  utmost  importance  that  stimulants  should  be  given 
without  stint.  In  old  days  it  was  feared  that  with  such  apparent  eiiite- 
ment  <rf  the  brain,  alcohol  would  have  an  injurious  effect,  but  modern 
experience  shows  that  stimulants,  instead  of  causing  excitement  in  thefte 
patients,  are  more  likely  to  produce  rest.  In  many  cases  the  excitement 
is  so  extreme  that  some  form  of  restraint,  medical  or  mechanical,  muat  be 
used.  Chloral  hydrate,  in  dosee  of  from  fifteen  to  thirty  grains  at  night, 
and  repeated  in  ten-grain  doses  two  or  three  times  a  day  if  necessary,  may 
be  tried,  but  it  is  better  to  do  without  any  narcotic  if  possible.  In  strong, 
young,  active  people  the  wet  pack,  i,  e,  the  rolling  the  naked  patient  in  a 
sheet  wrunk  out  of  tepid  water,  and  then  rolling  one  or  two  blankets  out- 
side this  sheet,  and  placing  the  mummified  patient  on  the  bed  for  from 
one  to  three  hours,  will  produce  rest  and  quiet,  but  this  treatment  should 
be  carefully  watched  by  a  skilled  nurse,  and  during  the  process  food  and 
stimulant  should  be  given.  In  some  cases,  in  the  earlier  stages,  warm 
baths  with  mustard  in  them  will  produce  a  stimulating  effect  upon  the  skin 
and  secure  a  good  night's  rest.  The  great  point  to  remember  is  that 
patients  suffering  from  acute  delirious  mania  are  suffering  from  a  disease 
which,  as  a  rule,  either  rapidly  kills  or  rapidly  passes  off,  leaving  the 
patient  much  exhausted,  and  as  soon  as  the  acute  attack  has  passed  it  it 
of  the  utmost  importance  that  they  should  have  careful  nursing,  witlioui 
much  change  in  their  siuroundings.  After  the  illness  rest  and  quiet  in 
the  country  or  by  the  seaside  is  preferable,  in  the  writers  opinion,  to 
travel ;  and  it  should  be  remembered  that  in  such  cases  intellectual  vork 
should  not  be  undertaken  for  a  twelvemonth  from  the  onset  of  the  di8eai«e. 

Complete  or  only  partial  recovery  may  take  place ;  the  patient  mav  be 
left  more  or  less  morally  or  intellectually  crippled,  and  in  some  cases  not 
only  is  there  defect  of  mind,  but,  following  the  acute  delirium,  some  more  or 
less  permanent  wasting  with  contraction  of  the  lower  extremities  maj 
occur,  and  the  writer  has  met  with  cases  of  delirious  mania  in  which  general 
paralysis  has  followed  and  made  rapid  progress. 

There  is  no  very  marked  tendency  after  complete  recovery  to  the  re- 
currence of  attacks  of  delirious  mania.  In  fact,  delirious  mania  differs  in 
that  as  it  does  in  other  respects  from  many  forms  of  ordinary  acute  mania. 

Ordinary  Acute  Mama. — In  this  condition,  unlike  the  last,  we  have 
more  organised  expression  of  delusion,  and  more  marked  loss  of  self-control 
yfnih.  less  bodily  disturbance.  The  forms  under  wliich  maniacal  enite- 
ment  appears  are  endless,  dei>ending  much  upon  the  inheritance,  education, 
race,  and  other  peculiarities  of  the  individual.  We  meet  with  werr 
variety,  from  simple  uncontrolled  lust  to  violent  homicidal  destnictiTeneti, 
and  no  one  de«cript\OYv  qw\  iwlly  cover  the  whole  class.     Mania  may  occur 
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as  only  part  of  a  morbid  mental  process ;  it  may  follow  a  melancholic  stage, 
or  epilepsy;  it  may  be  part  of  folic  circulaircy  or  of  recurrent  attacks  of 
insanity ;  it  may  be  one  of  the  symptoms  in  general  paralysis  of  the  insane 
or  of  dementia  due  to  age  or  definite  brain  disease.  But  in  all  cases  the 
symptoms  are  sufficiently  alike  to  allow  one  description. 

The  causes  of  mania  are  in  no  way  siHJcial.  Mania  may  follow  from 
moral  or  physical  causes,  may  follow  injury  to  the  brain,  direct  or  indirect, 
or  may  follow  upon  bodily  disease  or  disorder.  A  shock  may  produce 
either  mania,  melancholia,  or  dementia. 

Nearly  all  cases  of  mania  begin  with  uneasy  feelings  about  the  epigas- 
trium, occasionally  with  feelings  either  of  emptiness  or  fulness  of  the 
head,  rarely  with  headache  or  photophobia.  Sleeplessness  and  fear  of 
impending  ruin  are  common,  anorexia,  constipation,  restlessness,  inability 
to  apply  themselves  to  work,  irritability,  and  emotional  weakness.  This 
period  may  last  from  a  few  weeks  to  several  months,  and  may  become 
extremely  marked  and  profound.  After  the  period  of  depression  the  patient 
may  idmost  suddenly  grow  more  restless,  more  excited,  and  markedly 
loquacious.  He  may  say  that  he  has  been  ill,  but  that  now  he  is  quite 
well,  and  he  may  become  extravagant,  boisterous,  and  over-generous.  He 
may  discover  that  he  does  not  require  to  sleep  so  much  or  to  eat  so  much 
as  he  did,  and  he  may  be  full  of  ideas  that  he  will  be  able  to  make  a 
fortune  by  some  invention.  Any  interference  by  his  friends  is  resented, 
and  in  many  cases  such  early  interference  precipitates  the  attack  of  mental 
excitement.  Sleeplessness  of  a  restless  type  is  marked,  appetite  is  vari« 
able,  a  craving  for  stimulants  may  occur.  The  bowels  as  a  rule  are  eon- 
fined  ;  the  skin  is  often  sallow,  but  of  normal  temperature  ;  hallucinations  of 
sight  and  hearing  are  not  unconunon  in  the  earlier  stage ;  delusions  as  to 
property,  wealth,  position,  and  also  as  to  the  actions  of  friends,  are 
common.  Will  as  a  rule  is  unstable,  so  that  the  patient  is  incapable  of 
persistent  effort.  He  is  often  emotional  and  irritable,  but  his  memory  is 
so  far  good  that  he  remembers  what  is  said  or  done,  though  things  appear 
to  him  different  from  what  they  would  in  health.  Sexual  desire  is  fre- 
quently great,  but  there  is  probably  no  increase  of  eexual  power.  The 
general  bodily  condition  is  one  of  weakness,  and  the  general  mental  con- 
dition is  one  of  instability  and  mobility. 

The  two  things  that  one  has  to  guard  against  chiefly  are  the  reduction 
of  strength  and  the  infliction  of  injury  to  self  and  others ;  the  real  question 
of  treatment  depends  almost  entirely  upon  the  question  of  danger  to  the 
paitient  or  his  friends.  Mania  may  end  fatally  from  sheer  'exhaustion ; 
this  occurs  mostly  in  elderly  patients,  or  in  people  exhausted  from  some 
general  bodily  disease.  A  large  number  of  maniacal  cases  get  well,  but  a 
certain  number  remain  either  permanently  weak-minded  or  permanently 
unstable,  so  that  they  are  constantly  liable  to  recurring  attacks  of  insanity. 
Of  those  who  do  not  sink  in  the  earlier  stage  the  period  of  excitement  may 
last  for  weeks  or  months;  probably  four  or  five  months  is  an  average 
period  for  acute  maniacal  excitement  to  persist.  During  this  j>eriod  there 
will  almost  certainly  be  intervals  during  which  the  patient  is  more  quiet 
and  apparently  improving,  and  it  is  noteworthy  that  after  a  night  s*  sleep, 
produced  either  by  narcotics  or  as  a  result  of  exhaustion,  the  patient  may 
appear  to  be  improving ;  but  we  must  be  prepared  for  remissions  and  re- 
lapses in  the  course  of  ordinary  acute  mania.  During  the  maniacal  ex- 
oitement  destruction  of  clothes  and  filthiness  of  habits  are  very  common 
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and  disti-essing.  Each  individual  case  exhibit*  peculiarities  in  its  coune, 
symptoms,  and  termination-  Patients  often  suffer  from  some  bodilj  ail- 
ment before  the  mental  storm  begins  to  pass ;  one  will  complain  of  hesd- 
ache,  another  of  neuralgia,  one  of  rheumatism,  and  another  of  restlcn 
sleepless  misery  connected  with  some  trifling  bodily  ailment  before  tbe 
disappearance  of  the  excitement.  As  a  rule  the  symptoms  disappear  slowly, 
it  being  noticed  that  the  patient  is  getting  more  self-control,  has  greater 
desire  to  see  friends  or  relations,  writes  letters  home,  is  anxious  to  see  hit 
business,  and  very  probably  may  be  discontented  with  all  restriction! 
Discontent  in  ]>ersons  suffering  from  mania  is  equivalent  to  the  retumiog 
consciousness  of  a  man  who  has  been  stunned ;  and  just  as  in  the  latter 
case  there  is  for  the  patient  himself  a  painful  consciousness,  while  for  the 
onlooker  there  is  the  satisfaction  of  sensibility  returning,  so  also  discontent 
in  the  maniacal  patient  means  returning  self-consciousness.  In  prop<N^ 
tion  as  the  patient  has  been  excited  will  there  be  deiMression  or  mental 
exhaustion ;  and  it  is  pretty  certain  that  a  prolonged  attack  of  mania  viU 
be  followed  by  a  prolonged  attack  of  mental  exhaustion  or  depresdon, 
during  which  thera  may  be  more  or  less  sleeplessness  and  loss  of  appetite, 
with  general  mental  weakness ;  but  in  these  cases  change  of  surroundings 
and  as  speedily  as  possible  a  return  home  will  be  found  the  best  treatr 
ment. 

From  a  practiced  point  of  view,  all  powerful  narcotics  and  depressants 
ore  merely  means  to  keep  a  patient  within  control,  and  not  means  of  reallj 
curing  our  insane  patients.  It  will  be  necessary  in  some  eases  to  trj 
chloral,  bromide  of  potassium  and  the  like,  and  it  undoubtedly  in  a  few 
cases  will  be  found  that  bromide  of  potassiimi  alone  or  combined  with 
chloral  will  lessen  the  excitement  and  give  time  for  the  patient  to  recorer. 
But  the  most  important  consideration  is  that,  whatever  treatment  is  fol- 
lowed, we  must  be  sure  not  to  affect  the  appetite  or  we  shall  have  cause  to 
regret  it.  Abundant  nourishment,  with  or  without  stimulants,  associated 
xrith  exercise  in  the  fresh  air  and  as  much  freedom  a«  is  possible,  should 
be  the  treatment  for  such  cases.  Sulphonal  is  useful  and  appears  to  be 
harmless.  Paraldehyde  in  drachm  doses  repeated  every  one  or  two  houn 
till  six  doses  have  been  given,  is  useful  in  many  violent  patients.  Trional 
acts  more  rapidly  than  Sulphonal,  leaving  no  aft^r-effects,  but  its  effect  is 
less  lasting.  Hydrobromate  of  Hyoscine  given  sub  cute  in  one  himdredtli  of 
grain  doses  is  very  useful  in  very  emotional  and  noisy  patients,  but  should 
not  be  repeated  more  than  thrice  in  one  day. 

Before  leaving  the  consideration  of  this  group,  we  must  mention  the 
patients  who  have  suffered  from  acute  mania  and  who  never  permanentlr 
recover.  Some,  as  already  stated,  remain  ever  after  liable  to  recurrence 
of  insanity,  others  remain  weakened  in  some  special  way  so  that  they  are 
unable  to  fulfil  their  duties  as  before.  Thus,  one  individual  will  be  morally 
weak  and  is  called  either  a  kleptomaniac  or  a  drunkard,  another  becomes 
emotionally  weak  and  takes  to  ambitious  schemes  for  reforming  his  feUowM 
or  to  spending  day  and  night  in  religious  exercises,  a  third  becomes  voli- 
tionally  weak  and  allows  himself  to  be  looked  after  and  attended  to  hj  his 
friends  without  any  desire  to  help  himself. 

It  is  only  necessary  to  add  that,  if  the  antecedent  stage  of  mdancholj 
be  long,  the  maniacal  one  is  likely  to  be  prolonged  also. 

After  epilepsy  very  violent  mania  ^  frequent,  and  chloral  given  by  tk 
mouth  or  the  rectum  may  check  the  mania  if  admimstered  eariy  alter  tfe 
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fit.     Gases  in  which  the  mania  depends  on  senile  changes  ore  le€s  favour- 
able but  not  hopeless.     In  such  oases  ohloralamide  is  often  useful. 

Maniacal  excitement  due  to  general  paralysis  generally  passes  off  in  a 
few  weeks.  Mania  due  to  alcohol  is  very  variable,  but  may  last  for  weeks 
or  months. 

Mblancholia. — By  the  term  melnncholia  we  mean  a  state  of  unreason- 
able mental  depression ;  grief  without  a  real  cause,  depending  rather  upon 
a  physical  than  a  moral  determinant. 

Melancholia  may  be  but  part  of  the  disordered  process  or  may  be  the 
whole  of  the  morbid  state.  In  most  oosen  of  acute  mania  and  in  most 
cases  of  general  paralysis  of  the  insane  there  is  a  stage  of  melancholia 
which  ushers  in  the  acute  symptoms.  Melancholy  as  a  form  of  menti^l 
disorder  occurs  in  all  ages,  though  probably  it  is  most  commonly  met  with 
in  and  after  middle  age.  It  is  most  common  in  the  dark  complexioned. 
The  symptoms  of  melancholia  may  depend  on  general  depression  of  the 
vital  powers,  or  it  may  depend  upon  some  special  diseased  process,  as,  for 
instance,  heart  disease.  The  most  characteristic  symptom  at  the  onset  is 
extreme  self-consciousness.  This  develops  into  grief  which  is  variously 
expressed;  passing  into  irritability  of  temper,  sleeplessness,  loss  of  appe- 
tite and  suioidal  tendencies.  Melancholia  has  been  divided  into  many 
varieties.  The  chief  methods  of  division  depend  upon  the  outward  expres- 
sion of  the  morbid  grief.  In  some  the  symptoms  are  active  and  in  others 
they  are  passive, — in  the  former  the  patient  restlessly  wringing  his  hands 
and  openly  complaining,  while  in  the  latter  he  is  struck  dumb  by  his 
misery.  Melancholia  is  divided  not  only  by  it«  general  but  by  its  special 
aspects;  in  one  the  explanation  of  grief  is  in  relationship  to  the  bodily 
functions,  while  in  the  other  the  mental  symptoms  predominate.  The 
former  may  be  called  hypocliondricu^al  melancJwlia,  and  the  latter  true 
melaticholia.  Every  shade  of  melancholia  may  be  seen  in  relationship  to 
hypochondriasis,  but  in  an  asylum  we  see  only  extreme  cases  which  must 
be  secluded  in  consequence  of  their  desire  for  death  or  refusal  to  take  food. 

Hypochondriacal  melancholy, — ^There  are  four  distinct  groups  of  cases 
which  come  under  this  head.  First,  those  patients  whose  one  complaint  is 
that  they  are  dying  and  that  nothing  can  be  done  for  them,  though  they 
may  make  no  definite  complaint  of  any  special  disease. 

Next  we  have  a  lai'ge  group  of  cases  in  which  the  symptoms  are  referred 
to  the  liead.  Thus  young  patients  will  tell  you  that  their  brains  are  hot  or 
wasting  or  hollowed  or  melted,  and  women  about  the  climacteric  will  com- 
:  .plain  of  opening  and  shutting  of  their  brains,  of  '^  something  coming  away  ^ 
when  they  move  their  necks,  or  the  like.  Some  older  patients  complain  of 
adhesions  between  the  brain  and  the  skull,  or  of  miraculous  removal  of 
I  brain  and  nerve  power. 

The  third  group  includes  those  who  believe  that  some  terrible  calamity 

hsA  befallen  their  digestive  tract.     One  patient  believes  that  his  throat  is 

•topped:    these   symptoms   are   allied   to  exaggerated    hysterical   globus. 

Another  is  sure  that  his  stomach  is  ruptured  or  imperforate,  or  that  some 

onnection  exists  between  the  stomach  and  the  circulatory  system.     A  few 

latients  imagine  that  the  rectum  is  permanently  closed.     All  these  cases 

lave  to  be  looked  upon   as   exaggerations  of  hypochondriasis,   cases  in 

,,/hich  every  hypochondriacal  symptom  is  greatly  developed. 
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The  last  group  of  mBiine  hypochondriacs  contaioB  tho«e  who  beliete  1 
some  trouble  arise;?  from  their  reprodtteiive  ttrgQTt$.  Middle-aged 
belie%e  thut  they  huve  been  rendered  impotent,  that  their  testes  Wt 
withered,  or  that  by  some  evil  habit  or  by  some  course  of  medictne  Uuft 
have  become  emn«cuhited.  Sexual  hypoehondriacs  are  more  cowtnui 
among  men  than  among  women.  It  ia  comparatively  rare  in  aaylniiis  ¥^ 
find  women  with  uterine  and  ovarian  hypochondria  rib.  There  are  mstnv 
youn'^  sexual  hypochondriacs  whose  disorder  is  partly  due  to  masturbatioc^ 
and  these  have  varying  disorders  of  the  brain. 

Beyond  the  above  groups  there  are  endless  varieties ;  in  fact,  any  p«rt 
of  the  body  may  have  morbid  sensations  giving  rise  to  hypochojidriaA«l 
uiter|)retation8. 

In  all  oases  of  hypochondriasis  the  one  object  of  treaimevti  mttxt  be  iJm 
withdrawal  of  the  attention  as  much  as  jiossible  from  the  h^-e  irt  W 

occupation^  while  the  general  health  ia  being  improved^     Jui  haa^e 

of  air,  change  of  scene,  travelling  and  mechanicjil  oecupatioii,  with  airli* 
di^wal  from  old  ajssociations  and  companions,  are  of  the  utmost  value. 
8uch  eases  recm*er  in  a  fair  proportion,  but  if  past  middle  age,  or  if  Cl* 
development  of  morbid  ide<is  has  been  slow,  and  if  there  be  tko  definift 
phvtiieal  illnejfis  associated  with  the  mental  disorder,  the  proguiwa  It  faaiL 
Such  jiatients  rarely  bee<»me  weak-minded,  but  persistently  hold 
hypochondriacal  delusions,  which  may  remain  for  many  ycar*»  the 
the  intellectual  life  of  the  patient  being  normal. 


Ordinary  melancholy, — Ordinary  melancholia  consists  in  emoti^ttoilj 
pression,  in  which  the  explanation  of  the  feelings  is  moral  and  not  phj 
It  iiin}^  be  the  result  of  shoc^k.  or  grief,  or  bodily  illness.  Id  certain  pre- 
disposed persons  any  cjmse  uhich  reduces  the  vital  standard  tielow  a  oeitaiB 
point  seems  to  be  able  trt  produce  melancholia.  The  iirst  f^nopttiORi  9f% 
as  a  rule,  mere  uiieasiue$*s,  restlessneas  with  inability  to  take  intcnat  ii 
8urn:iundingB,  tendency  to  tears  and  emotional  disturbance,  dread  of  iMiir 
iijipeiiding  cfilamity,  with  undue  sensitivenesi*  tti  the  conduct  and  tlid  I^ 
marks  of  others.  These  symptoins  are  asMieiated  with  los 
sleeplessness,  and  feeble  ciiTulatic»n,  as  »een  in  winter  by  «' 

cold  extremities,  together  with  loss  of  appetite,  CMnstipation,   .; .i     j;^ 
rhcc'a  in  women.     These  evidences  of  reduced  j.iowcr  are  all  jvut  of  :bi-  j. ; 
cess,  and  may  rapidly  pass  into  most  pronounced  niental  depression.     Tp ' 
this  time  there  has  been  a  feeling  of  miseiy,  but  there  hzut  pnt>babij  \strt\ 
little  or  no  explanation  as  to  its  cause.     Later  tuillucinations  of  the  tea"! 
or  delusions  may  arise,  and  these  depend  to  a  great  extent  upi>n  the  edac* 
tiou,  age,  and  immediate  surroundings  of  the  individuals,  si>  that  tboTwuw: 
woman  thinks  that  her  virtue  is  called  into  question,  wiiile  the  old  dj^^ 
thinks  he  is  going  to  the  workhouse.     It  is  common  to  hear  pati<«ti  :^ 
this  condition  refer  to  their  past  wickedness,  and  to  say  their  *aui»  f 
lo8t»   that  they  are  possessed   by  the  devil,   that  they  are   "  thti  Sdri*^- 
Woman,'*  that  they  are  metamorphosed  into  beasts,  nr  are  imnntur*!.  i"^ 
that  they  ought  to  be  dead*     At  tliis  time  they  will  be 
bably  will  refuse  to  take  food  voluntarily.     There  will  Ik 
of  the  bowels  and   general   apathy  and   listle«6nc«iB  :    tuieidal  ttiidiOf*^ 
become  marked,  and  it  is  important  to  rcmeml)er  that  |»attcnts  at  a  iis^ 
select  a  special  form  of  suicide  which  they  prefer,  and  will  wait  f«ir  » 
opportunity  rather  than  seek  death  by  any  other  means.    Suirtdal  al<i«r*» 
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are  mostly  to  be  feared  when  patients  believe  themselves  to  be  impotent, 
when  ihey  believe  themselves  to  be  injuring  their  nearest  relations,  or 
when  they  dread  being  tortured  "to  make  them  confess,"  or  when  they 
believe  themselves  to  be  followed  and  dogged  about.  Patients  who  *'  hear 
voices"  are  also  very  liable  to  suicide.  The  melancholic  process  is,  as  a 
rule,  longer  than  the  maniacal  one,  and  an  average  of  from  six  to  eight 
months  is  required  for  recovery.  The  symptoms,  after  slowly  advancing, 
may  slowly  recede,  the  prognosis  depending  really  upon  the  steadiness  of 
the  improvement  both  in  mind  and  body.  In  some  the  cure  is  sudden, 
after  some  marked  change  in  general  health,  such  as  return  of  normal  sleep, 
digestion,  or  menstruation.  Perfect  recovery  may  take  place,  or  there  may 
be  a  slight  excess  of  excitement  after  the  melancholia  has  passed  away. 
There  is  a  great  tendency  to  relapse  in  melancholic  patients,  especially  in 
those  belonging  to  an  insane  stock.  A  certain  number  of  patients  die  from 
melancholia,  but  as  a  rule  the  cause  of  death  is  secondary  to  the  mental 
disease,  there  being  some  congestion  of  the  lung  or  extreme  exhaustion  and 
emaciation  depending  upon  bad  nutrition  or  insufficient  feeding.  In  cases 
of  chronic  melancholia  wasting  of  the  brain  is  well  marked,  and  the  pia 
mater  is  sodden  and  easily  separable. 

The  treatment  of  melancholia  naturally  divides  itself  into  preventing 
harm  and  doing  good.  The  first  essential  is  to  prevent  suicide,  and  this  is 
only  to  be  done  by  constant  watching,  by  the  utmost  care  in  the  selection 
of  nurses,  and  by  insisting  on  the  patient  having  his  rooms  on  the  ground- 
floor.  Rest  in  bed,  especially  during  the  colder  months,  is  valuable; 
warmth  and  food,  with  stimulants,  being  very  important.  In  some  cases 
of  active  melancholia  morphia  is  very  useful.  When  patients  are  treated 
at  home,  it  is  necessary  to  give  narcotics,  the  rule  being  not  to  give  them 
continuously,  to  avoid  giving  them  in  increasing  doses,  and  to  vary  them 
as  much  as  possible. 

The  next  most  important  thing  is  the  method  of  feeding.  Patients 
who  refuse  their  food  absolutely  may  be  fed  by  the  rectum,  by  the  mouth, 
or  by  the  nose.  As  a  rule,  patients  who  resist  should  not  be  fed  by 
enemata.  In  feeding  by  the  mouth,  if  sufficient  care  and  time  be  taken 
in  nearly  all  cases  food  may  be  given  in  small  quantities  by  the  spoon  bemg 
introduced  by  the  side  of  the  teeth.  But  if  resistance  be  great  it  is  better 
to  pass  a  nose-tube  or  the  stomach-pump.  The  nose-tube  is  very  easily 
passed,  and  nurses  can  be  trained  in  a  few  lessons  to  do  it  without  danger ; 
a  large-sized  soft  catheter  fixed  on  the  end  of  a  small  glass  funnel  is  all 
that  is  required,  the  tube  being  passed  down  one  nostril,  while  the  other 
nostril  is  compressed  by  the  finger.  Three  to  five  pints  of  milk,  six  eggs, 
two  {Hnts  of  beef-tea  or  broth,  and  four  oimces  of  brandy,  may  be  given  in 
twenty-four  hours. 

Among  the  forms  of  melancholia  the  most  important  are  simple  melan- 
cholia, that  is,  melancholy  without  delusions ;  vielancholy  with  stupor,  to 
which  we  shall  refer  again ;  and  active  or  restive  melancliolia,  in  which  an 
active  expression  of  grief  occurs.  There  is  no  special  form  of  melancholia 
deserving  the  terms  "  religious  "  or  "  suicidal." 

Simple  melancholia  is  often  present  in  men  of  middle  age  and  of 
active  intellectual  habits.  Misery  without  cause,  self-accusation  about 
trifles,  sleeplessness  and  loss  of  appetite,  inability  to  apply  the  mind  or 
the  attention,  are  the  chief  symptoms. 

A  month's  rest  under  supervision,  away  from  wife  and  friends,  followed 
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by  lustful  and  recreative  travel,  are  till  ihixi  is  needed  ;  bat  probably  twelve 

months'  i*est  from  mental  labour  will  bo  beneticial.  This  rtate  may  wxur 
in  much-examined  youth,  in  much-worked  or  worried  maohood,  or  may 
appear  at  the  climivcteric  or  decline  of  life  Suicide  is  cofimion.  There 
are  other  varieties  of  melancholia  aii*cx^iated  with  bodil}-  disease.  Thm, 
undeveloped  or  suppressed  jrout  may  be  represented  by  melancholia,  asd 
phthisifi  may  show  itself  only  as  a  progreesiv©  weakness  and  rt* fusal  lo  t^t 
food,  with  8uicid«l  impulses.  Melancholia,  if  of  an  active  trite,  ciflcn  lM9t- 
titH  if  morp!tia  be  given*  and  iu  young-  cases  shower-baths  ntv  of  »«fftict. 
In  ^outy  and  *«i!iiple  eases  a  ci>urse  of  Turkish  bathw  will  often 
wonder^. 


SiCPOR,     1^"CLUDESG    AcUTE    riltMAUY     DkMENTIA    AXD     MicLA^OIC^UA    WfW 

Stt'pur. — Under  tluH  one  head  two  very  distinct  irroups  of  eitses  are  m* 
eluded,   but  in   both  of  these  the  charactcnstic  nymptoius  nre  the  stupci; 
the  silence,  and  the  abstracted  api)earance  t»f  the  patient*.     Aecordrag  to 
some  there  is  no  such  thiujir  as  acute  primary  dement  in  without  delti 
all  these  patients  owing  their  oicntal  attitude  to  some  dread  or  terror. 
fact  they  believe  Buch  patients  to  be  in  a  kind  of  chronic  panic,  but  it ' 
in  any  c^ise  be  necessmy  to  distin^ish  between  tw»»  jrrou])*!  occurring  nnna 
this  liead,  and  for  convenience  we  will  call  I  hem  the  active  and  pajwW" 
groups. 


Art  iff  Mltipt/t\ 

Common  iu  adolcsceiitjs,  wbo  lun^e  a  terri- 
tiecl  expi-«iai(in,  are  wasted  tind  thin,  with 
akin  ptirpW  nml  eoUl,  tlipy  re*iat  or  arc 
cutaleptic.  »lfei»l«'8s,  wet,  and  dirty,  Imi'c 
distiuet  delusions  of  dread,  retam  memory 
through  the  littiick,  refuse  all  fiXKl  and 
require  iihuTHlant  forced  feeding;  wtth 
tttiiuulants ;  tjleetriclty  and  mussagc  mny 
be  usef  ttU 


Pasmire  wtrnpor* 

The  paasive  form  ocettrs  morv  \ 
na  the  retult  of  some  cmiuc  of  cxhaoitiil  f 
jronng  or  middle-aged  people,  «te  Im  a 
silly  nffpect,  musclea  an?  flabby » akia  grawf* 
limbs  relaxed ;  tliey  eat  what  t*  ipvcK  thna, 
aleep  well,  are  clean  If  wntcbetl ;  tWrt  •• 
riu  evidence  of  the  exiiteuee  of  delaakaih 
little  or  no  memory  on  rc«uv«rt ;  and  iv 
tr«a.tnient  thej  reqoire  b«tba,  \ 
trrneral  touicf*. 


The  above  groups  resemble  one  another  in  Imtor}'^  and  us  pr^grMS  to 
great  extent :  most  of  them  occur  in  young  adolescents.     It  seems  as  if 
certain  weak-minded  |>er8on8  there  is  energy  enough  for  borhoud  or 
hctod,  but  when  manhood  and  womanhood  come«  on  it  lailA.     Wttb 
cascH    shock,    grief,    miisturbution,    di8ap[K>intnient,    overworks    tmlii 
occupations,    feven^i,   inteui|»eriuice,    rapid   childbearin^',    or   the    like,   wSf 
gurtice  to  jiroduce  the  breakdown.     When  once  the  condition  of  tttipor  h0 
been  established,  as  a  I'ule  it  i>ersist^s  for  several  months,  thoii|;U  ooot«ii<t' 
ullv  there  are  recurrences  of  8tup«ir  between  inten-als  of  sanity*     LittJp 'f 
no  'p^ood  comes  to  these  cases  unles^&t  the  yeneral  heiilth  can  be  markeiff 
inipmved.     The  patient,  if  in  active  stupor,  i«  probablT  mor©  or  lem  cati^ 
leptic,  and  has  to  be  forcibly  fed.     He  wastes,  and  is  wet  and  'V  •?7 

liable  to  sccoudjiry  intlmu  mat  ions,  and  often  huK  chllblainit.  »» 

notice  of  his  friends.  The  stage  of  stupor  is  of  very  variable  dunUKui.  i«l 
may  end  in  death,  in  slow  or  sudden  rec^very^  or  in  T-nrtinl  ttcAkcrBs  «^ 
mind. 

The  atatc  of  mere  paRsive  Htujior  may  be  unifonu  .mri  |niri«ir,M,  ^•^ 
commonly  it  is  associated  with  periods  of  teu»(x>mry  roc^verv  or  al  p^riaA 
of   excitement,    or    with    sudden    outbreaks   of    impulsive   violeiKC     TO* 
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passive  state  frequently  results  from  or  follows  an  acute  stage  of  mania, 
or  develops  after  some  severe  and  exhausting  bodily  illness. 

Feeding,  warmth,  and  watching  are  of  great  service.  One  danger  in 
such  cases  is  death  from  some  secondar}'-  complication;  local  inflammation 
or  phthisis  may  develop  and  terminate  rapidly.  After  recovery  there  is 
frequently  a  period  of  exaltation  during  which  sexual  desire  and  tendencies 
to  vice  and  intemperance  may  appear.  The  prognosis  depends  greatly 
upon  the  family  history.  If  neuroses  are  common  in  the  family,  and  if 
the  patient  is  very  young  or  badly  developed,  or  if  he  have  a  badly  shaped 
head,  or  any  tendency  to  phthisis,  the  prognosis  becomes  absolutely  bad. 
If  a  patient  recover  from  stupor  it  is  very  necessary  that  for  some  years 
he  should  be  carefully  watched,  and  he  should  not  return  to  any  occupation 
which  involves  severe  strain  either  of  mind  or  body,  so  that  it  is  much 
better  after  recovery  from  stupor  to  send  the  patient  for  one  or  more  sea 
voyages,  or,  if  possible,  to  let  him  follow  some  mechanical  or  outdoor  life. 

Delusional  Insanity. — So  far  we  have  considered  states  in  which  there 
have  been  perversions  of  the  whole  mental  functions  associated  with  more 
or  less  bodily  disturbance,  but  under  this  head  we  have  to  consider  oases 
in  which  the  perversion  of  the  senses  is  the  chief  symptom.  The  expression 
"  out  of  one's  senses  "  is  recognised  as  meaning  madness,  but  only  some 
patients  are  definitely  out  of  their  senses.  Such  are  the  cases  now  to  be 
described.  It  can  readily  be  understood  that  as  our  intellect  depends  to  a 
great  extent  upon  the  impressions  we  receive  and  store  up  from  our  senses, 
if  our  senses  mislead  us  the  intellectual  result  will  differ  greatly  from  that 
^f  the  ordinary  standard.  The  cases  which  I  have  to  describe  depend 
wiiefly  upon  hallucinations,  which  are  sense  impressions  not  depending 
upon  any  external  or  objective  impressions.  Thus  a  person  who  in  the 
stillness  of  the  night  hears  "  voices  "  has  hallucinations  of  hearing,  and  the 
person  who,  similarly  situated,  has  visions  or  smells  poisons  or  tastes  filth 
is  suffering  from  hallucinations  of  the  senses  of  sight,  smell,  and  taste 
respectively.  Hallucinations  of  hearing  are  the  most  common,  next  in 
order  we  have  hallucinations  of  sight,  then  in  order  those  of  touch,  taste, 
and  smell.  Nearly  all  hallucinations  may  be  reckoned  as  painful  nervous 
impressions.  The  explanation  which  is  given  of  the  sensation  depends  to 
a  great  extent  upon  the  education  and  occupation  of  the  individual. 

Patients  suffering  from  delusional  insanity  are  generally  past  middle 
life,  single  or  widowed,  often  of  insane  family,  leading  solitary  lives  or 
filling  positions  which  are  uncongenial  to  them  in  one  way  or  another. 
Hallucinations  have  been  frequently  traced  to  solitary  confinement  in 
prison,  and  I  have  met  with  several  cai^es  in  which  they  have  developed  in 
men  living  isolated  lives  in  the  wilder  parts  of  India  and  other  English 
dependencies.  As  a  rule  the  earliest  symptom  complained  of  is  nervous- 
ness and  nen'ous  weakness.  Patients  become  excessively  sensitive,  and 
this  leads  to  a  condition  in  which  everything  seems  to  point  to  or  to  affect 
the  individual ;  his  mind  is  like  the  tender  corn  to  the  walker,  and  just  as 
every  movement  seems  to  affect  the  latter,  so  every  other  action  of  others 
seems  to  be  directed  against  the  former.  He  becomes  suspicious,  jealous, 
bad-tempered,  more  and  more  solitary,  and  this  increasing  solitude  further 
develops  the  ideas  of  suspicion.  He  believes  himself  to  be  persecuted  and 
followed  about.  He  may  think  that  his  thoughts  are  read  by  others  or 
appear  aloud  to  himself  and  to  others  so  that  they  read  his  secrets,  he 
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hears  people  coughing,  jeering,  or  making  allusions  to  him  or  to  lu« 
family.  He  may  hear  words  such  as  **  devil,"  or  worse,  constantly  whii- 
pered  in  his  ears;  he  may  then  take  the  law  into  his  own  hands,  and 
assault  some  one  whom  he  believes  to  be  his  persecutor.  The  ideas  of 
interference  may  become  more  organised,  so  that  he  is  oonvinoed  that 
bodies  of  men,  such  as  the  Jesuits  or  the  Freemasons,  are  intweeted  in  his 
ruin.  Under  these  circiunstances  the  patient  becomes  exceedingly  dau- 
gerous,  and,  unfortunately,  it  is  very  hard  to  break  through  the  hallucina- 
tions and  to  appeal  to  him  by  means  of  any  other  ordinaiy  sense  imprev- 
sions  which  might  in  time  loosen  the  bands  of  the  false  sense  impressionR. 
If  these  symptoms  have  developed  slowly  for  twelve  months  the  prospect 
of  recovery  is  very  slight.  Patients  who  believe  themselves  to  be  foUowcd 
or  persecuted  should  be  most  carefully  secluded  or  watched  with  the 
utmost  care,  as  they  are  both  homicidal  and  suicidal.  They  are  sometimes 
so  exceedingly  suspicious  that  they  will  deny  their  delusions  so  as  to  mis- 
lead those  of  whom  they  are  afraid.  Besides  those  who  believe  that  every- 
thing refers  to  them,  are  others  who  believe  that  the  whole  of  their  sense 
impressions  are  "  symbols  " — that  the  w^orld  is  a  kind  of  play  which  is 
being  acted  before  them. 

The  general  treatment  of  cases  suffering  from  delusional  insanity  must 
depend  very  greatly  upon  the  nature  of  the  delusions,  and  the  length  of 
time  which  they  have  existed.  Medical  treatment  is  practioally  useless, 
but  in  some  cases  persuasion,  associated  with  change  of  surroundings, 
works  wonders.  One  young  man  believed  that  his  relatives  jeered  at  him 
from  the  roof,  and  that  others  made  use  of  foul  terms  against  him  and 
them.  This  patient  was  excessively  violent;  yet  by  employing  him,  amus- 
ing him,  and  bringing  distinct  irrefutable  evidence  that  these  people  did 
not  exist  on  the  roof  and  did  not  accuse  his  friends  of  iniquity,  we  slow!? 
brought  him  to  be  more  amenable  to  discipline,  qnd  at  the  end  of  twelre 
months  he  was  discharged  so  far  recovered  that  he  has  since  emigrated 
and  is  now  in  perfect  health. 

Chroxio  Wkak-mi>^dbdxkss. — Loss  of  faculties,  more  or  less  general, 
may  result  in  such  extreme  mental  weakness  that  it  is  unsafe  for  the 
patient  to  be  at  large,  as  he  would  on  the  one  hand  be  a  tool  for  the 
wicked,  and  on  the  other  a  prey  to  the  vicious.  Chronic  weak-mindedness, 
as  seen  in  an  asylum,  may  result  from  age,  apqplexy,  or  it  may  follow 
nervous  exhaustion,  general  paralysis,  brain  tnmour,  epilepsy,  or  any  other 
conditions  of  nervous  or  mental  excitement. 

Simple  weak-mindedness  is  gauged  by  loss  of  memory  and  loss  of  cm- 
trolj  and  every  variety  may  be  seen,  from  the  weak-minded  imbecile  to  the 
lustful  and  dangerous,  demented  lunatic.  The  general  course  of  ordinary 
weak-mindedness  due  to  age  and  the  like  is  as  follows: — Progressiye  low 
of  control  of  the  emotions,  loss  of  memory  and  tendency  to  collect  articles  of 
no  value  on  the  one  hand,  while  there  is  thoughtless  and  reckless  extrava- 
gance on  the  other,  a  redevelopment  of  lust  and  a  tendency  to  intemper- 
ance, all  which  lead  to  a  wastful  expenditure  of  the  reduced  nervous 
capital.  Often  patient*  who  have  led  reputable  lives  up  to  sixty  may  pa** 
through  every  phase  of  moral  degradation  before  it  is  discovered  that  their 
immorality  was  the  result  of  arterial  degeneration.  Such  cases  require  to 
be  recognised  and  to  be  rather  nursed  at  home  than  sent  to  asylomi,  if  the 
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means  are  sufficient,  because  the  probable  termination  of  suck  cases  is  an 
apoplectic  fit  or  permanent  childishness. 

Among  the  subjects  of  chronic  weak-mindedness  we  must  include  a 
large  number  of  patients  who,  having  suffered  from  acute  attacks  of  mania 
or  melancholia  or  stupor,  instead  of  recovering  their  old  mental  balance, 
remain  either  permanently  crippled  or  permanently  unstable.  The  per- 
manently crippled  may  exhibit  their  weakness  by  loss  of  one  or  more  of 
the  higher  faculties,  so  that  one  becomes  impulsive  and  homicidal,  another 
ceases  to  respect  truth  and  honesty  and  is  called  a  kleptomaniac,  another 
disregards  decency  and  becomes  altogether  brutalised.  In  some  a  single 
faculty,  such  as  memory,  may  seem  to  be  affected  out  of  all  proportion  to 
the  others.  The  most  characteristic  loss  after  all  is  that  of  the  highest 
social  relationships :  patients  who  have  not  perfectly  recovered  from  acute 
attacks  of  insanity  generally  lose  their  affection  for  near  relations  and 
friends,  and  pass  into  a  condition  of  philosophical  calm  or  social  indiffer- 
ence. Besides  the  loss  of  faculty  already  described,  there  are  cases  of  per- 
manent instability.  Every  asylum  contains  patients  who  are  subject  to 
recurrent  attacks  of  mania  or  melancholia,  patients  who  during  twenty, 
thirty,  or  forty  years  periodically  have  recurrent  attacks  resembling  in 
every  particular  the  previous  ones,  with  the  probable  exception  that  each 
attack  is  rather  longer  tlian  the  former,  and  leaves  some  more  or  less 
well-marked  scar  upon  the  intellect.  Among  these  we  have  to  recognise 
cases  of  chronic  recurrent  mania  and  of  chronic  recurrent  melancholia. 

Another  group  remains,  that  of  those  cases,  who,  after  an  acute  attack 
of  insanity,  have  a  few  symptoms  surviving,  organised  as  it  were,  so  that 
the  pMttient  becomes  automatic,  with  certain  peculiar  actions  or  modes  of 
thought  fixed.  Thus  one  patient  for  sixteen  years  sobbed  out  hour  by 
hour,  **  I  don't  know  what  to  do ; "  and  yet  there  was  no  sorrow  in  the  later 
years,  the  lamentations  having  become  purely  automatic,  and  the  patient 
eating  well,  sleeping  well,  and  becoming  fat.  In  other  cases  with  chronic 
chattering  incoherence,  there  may  be  persistence  of  some  hallucinations,  so 
that  the  patient  is  living  in  two  mental  worlds,  or  perhaps  it  were  better  to 
say  between  them;  hearing  faintly  the  real  messages  from  the  one,  and 
more  clearly  the  false  impressions  from  the  other.  Many  such  cases, 
though  violent  at  first,  may  be  treated  with  sufficient  safety  at  home,  as  is 
evidenced  by  the  existence  in  so  many  country  places  of  feeble-minded 
villagers,  ready  to  run  an  errand  or  enter  into  boyish  games.  Such  weak- 
minded  persons  may  be  trained  to  perform  mechanical  tasks  sufficiently 
well,  so  that  the  simple  drudges  of  an  asylum  are  often  patients  suffering 
from  chronic  feebleness  of  intellect. 

So  much  for  the  permanently  crippled.  The  permanently  unstable  are 
those  who,  though  fairly  reasonable  during  most  of  their  lives,  are  con- 
stantly subject  to  fresh  attacks.  In  some,  the  recmrences  are  at  long 
intervals,  and  are  comparatively  harmless  to  the  nervous  system  ;  in  others 
the  frequency  or  severity  of  the  attacks  causes  progressive  destruction  of 
mind. 

The  symptoms  may  be  maniacal  or  melancholic.  Each  attack  as  a  rule 
-esembles  its  predecessors  in  mode  of  development,  symptoms,  and  mode  of 
termination,  but  each  attack  may  fiuther  impair  the  stability. 

The  patient  may  have  an  attack  of  acute  mania  and  recover,  a  second 
wttack  in  four  years,  a  third  in  three,  a  fourth  in  two  years,  and  after  that 
me  or  more  attacks  may  occur  yearly  till  the  patient  either  passes  into 
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chronic  mania  or  into  hopeless  weak-mindedness.  In  coses  of  recurreui-tf. 
if  maniacal  symptoms  are  present,  powerful  drugs  such  as  hyoscTamine  is 
one  hundredth  of  a  grain  dose,  sub  cutCy  may  check  the  outbreak  or  the 
recurring  habit,  especially  if  the  drug  be  given  when  the  eorlieet  sign  of 
disturbance  is  noticed. 

In  recurrent  cases  of  melancholia  with  suicidal  ideas,  with  each  r^ur 
rence  suicide  must  be  guarded  against.  Therefore  such  cases  are  always 
anxious  ones  if  allowed  to  be  at  large. 

With  the  unstable  cases  hereditary  tendency  is  common.  Such  (.a^» 
may  live  to  an  ordinary  age.  In  some  oases  a  weak-minded  state  irlves 
place  periodically  to  outbursts  of  violence. 

Puerperal  INSA^T^T. — ^There  is  no  special  form  of  insanity  deserving 
the  name  **  puerperal,"  yet,  as  the  puerperal  conditions  are  not  infrequently 
causes  of  insanity,  the  term  Puerperal  Insanity  is  convenient. 

Insanity  may  be  developed  diuring  pregnancy ;  it  may  be  but  on  eiatrjji 
ration  of  the  longings  of  pregnancy,  and  on  several  occasions  a  distim: 
connection  has  been  traced  between  some  absurd  or  morbid  aj^petite  and  a 
neurotic  tendency. 

Beside  the  mere  longings  of  pregnancy  and  their  insane  exaggerate t., 
one  meets  with  true  insanity  occurring  early  in  pregnancy.  This  is  ijn»^t 
common  in  women  who  have  already  suffered  from  some  form  of  insauity. 
Thus,  a  woman  who  has  had  one  or  more  attacks  of  puerperal  ini>anitT  \s 
liable  to  a  development  of  this  disorder  with  a  succeeding  pregnan<T. 
Insanity  of  pregnancy  may  occur  in  the  earlier  months,  and  may  pass  off 
spontaneously  about  the  fourth  month ;  or  the  insanity  may  develop  durini' 
the  later  months  of  pregnancy,  and  in  that  case  will  probably  not  pa«8  otf 
till  long  after  deliverJ^  As  a  rule,  the  insanity  of  pregnancy  is  of  a  de- 
pressed type,  the  patient  being  irritable,  suspicious,  jealou»?,  refusius:  ftujd. 
and  dreading  poison.  Sleeplessness,  refusal  to  take  food,  and  tendeiuT  to 
suicide  or  infanticide,  are  the  most  dangerous  symptoms,  and  those  which 
have  to  be  guarded  against.  The  induction  of  premature  labour  is  jrerie- 
rally  useless ;  and  the  best  treatment  is  to  improve  the  general  health  hy 
change  of  scene,  removal  from  home,  or  at  least  removal  of  children  from 
home,  withdrawal  of  husband's  society,  and  careful  watching. 

The  second  group  of  cases  of  insanity  with  pregnancy  contains  tho$« 
that  have  become  insane  after  the  fourth  month.  Such  }^>atient$  have  fre- 
quently suffered  much  from  exhaustion,  due  to  frequent  childljearin?. 
repeated  lactations,  or  vomiting  and  pregnancy.  They  may  l>e  Uianiatnl. 
but  usually  suffer  from  melancholia,  with  ideas  of  unworthiness.  and  are 
strongly  suicidal,  and  often  infanticidal ;  some  suffer  only  from  simple  ner- 
vous exhaustion  and  stupor.  In  treating  these  cases,  rest,  and  abundant 
suitable  food,  and  generally  removal  from  home  suffice. 

It  is  rare  for  the  insanity  to  pass  off  spontaneously  with  delivery.  In 
some  cases  during  the  pains  of  labour,  and  immediately  after,  there  'm^  » 
temporary  improvement,  but  as  a  rule  the  sanity  following  labour  in  sucb 
cases  is  temporary. 

The  next  class  to  be  considered  contains  those  who  become  insane  ^m 
after  delivery.  Puerperal  insanity  occurs  in  a  very  large  proportion  siuoni' 
women  with  distinct  insane  inheritance.  The  causes  are  of  long  standini'. 
rather  than  sudden ;  repeated  pregnancy,  poverty,  exhaustion  from  thick- 
ness during  the  pregnancy,  or  several  of  the  above  caiuet  combined,  find 
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though  there  are  few  noteworthy  symptoms  till  after  delivery,  yet  we 
shoiild  be  prepared  to  find,  on  carefiil  investigation,  that  there  have  been 
threatenings  and  warnings  which  have  been  neglected. 

Within  two  or  three  days  of  delivery  occasionally  there  is  a  temporary 
or  transitory  maniacal  attack  allied  to  the  febrile  disturbance  associated 
with  the  oncoming  of  milk,  and,  like  that,  the  transient  mania  may  be 
relieved  by  a  free  purge.  It  is  noteworthy  that  in  this  transitory  mania 
infanticide  or  suicide  may  occur. 

Insanity  occiuring  after  labour  is  divided  into  that  which  befalls  the 
puerperal  woman  at  once,  and  that  which  develops  within  the  first  two 
months  after  delivery.  The  former  contains  the  greater  number  of 
maniacal  cases,  and  the  latter  the  more  melancholic.  Puerperal  insanity 
does  not  follow  instrumental  labours  in  any  great  excess.  Quite  natural 
and  easy  labours  are  frequently  followed  by  puerperal  insanity  in  pre<Jis- 
posed  subjects.  Puerperal  insanity  has  undoubtedly  a  great  tendency  to 
recur  in  the  same  individual,  but  need  not  recur  although  she  become 
again  pregnant.  Puerperal  insanity  may  be  characterised  by  either  mania- 
cal or  melancholic  symptoms,  or  from  the  first  there  may  be  stupor.  The 
onset  of  the  disorder  is  generally  as  follows: — Sleeplessness  for  several 
nights,  with  irritability,  loss  of  appetite,  and  querulousness,  especially 
against  the  husband  and  child ;  then  increased  irritability  or  anxiety,  with 
ideas  of  poisoning  and  refusal  to  take  food ;  afterwards  appear  hallucina- 
tions of  the  senses,  violent  outbreaks  occur,  or  profound  melancholy  may 
develop,  in  the  one  case  the  woman  being  destructive,  and  in  the  other 
suicidal.  During  this  period  the  milk  and  lochia  may  be  natural ;  on  the 
■other  hand,  one  or  both  may  be  absent.  From  a  practical  point  of  view 
it  is  necessary  to  attend  carefully  to  the  milk,  and  to  follow  the  old  wives' 
simpler  methods  of  "  dispersing  the  milk "  rather  than  making  use  of 
belladonna  and  other  poisonous  drugs.  Friction  with  castor  oil  or  tiie 
application  of  hot  salt  is  useful. 

An  attack  of  puerperal  insanity  usually  lasts  for  several  months,  and 
requires  most  careful  watching  and  care.  The  patients  rapidly  emaciate, 
often  neglect  themselves,  and  develop  some  secondary  disorder  which  often 
proves  fatal.  There  is  no  more  special  danger  in  the  insanity  than  there  is 
in  the  puerperal  condition,  but  the  two  combined  require  double  care  in 
their  treatment.  Abundant  feeding  is  the  rule,  with  removal  from  home, 
and  the  sparing  use  of  chloral  or  bromide  of  potassium. 

The  period  of  excitement  may  be  unduly  prolonged,  so  that  in  some 
eases  patients  are  maniacal  for  eight  or  ten  months  before  there  is  any 
liign  of  abatement  of  the  disorder.  Among  the  most  characteristic  signs  of 
puerperal  insanity  in  its  later  stages  is  the  patient*s  discontent  and 
jealousy  of  her  husband,  her  tendency  to  mistake  those  who  are  about  her, 
and  the  appearance  of  a  weak-minded  stage  which  is  extremely  difiicult  to 
treat.  Following  an  acute  attack  of  puerperal  insanity  we  must  expect  to 
have  a  prolonged  period  of  depression;  and  as  soon  as  the  patient  has 
ijeased  to  be  actively  antagonistic  to  her  husband  and  home,  and  especially 
as  soon  as  she  expresses  a  desire  to  return  to  her  famUy,  it  is  better  to 
make  some  movements  in  that  direction.  It  will  be  found  at  this  period 
that  the  patient  gets  stout,  indolent,  sleepy,  and  sometimes  is  too  con- 
tented with  an  asylmn ;  amenorrhoea  also  exists,  and  frequently  this 
amenorrhoea  and  general  condition  of  apathy  are  only  Relieved  by  return 
to  home  and  domestic  cares. 
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In  such  prolonged  caBes  a  second  pregnancr  is  particularlj  Uatmrdoofi: 

and  in  all  cases  of  puerperal  insanity  it  is  of  the  utaio«t  Importaaoe  to 
impress  upon  the  husband  the  danger  of  iinother  pregnimcy  occurm^ 
within  at  all  event*  two  years. 

8eventy-tive  per  cent,  of  puerperal  cases  recover,  abaut  5  p<?r  c^iil.  dki 
and  20  per  cent,  remain  chronic.  Of  those  wh<#  reiM^fer,  the  nujoriif 
recover  slowly  :  mental  and  bodily  health  improve  together.  Of  thowe  w^ 
die,  some  die  from  iseptie^mia.  but  more  from  exhaustion  due  to  the  mtik 
bodily  condition  associated  with  the  mental  excitement.  Of  those  win*  an 
uncured.  a  large  proportion  have  had  many  previous  attacks,  but  a  ceniii 
number  of  patients  do  not  recover  from  their  tir«t  attacks  of  p<ier|Nill 
insanity*  and  it  is  therefore  well  to  be  guarded  in  the  prognoBU  e* 
the  first. 

Beside  j>uerpeml  insanity,  we  have  a  form  of  mental  cHsonier 
with  lactation.     From  two  or  three  months  after  delivery  patient* 
suspicious,  sleepless,  irritable,  and  inclined  to  wander  from   their  hoomT 
In  «ome  caaeti  there  is  amenorrhtea,  but  more  often  nienorrhag^a,  due  pro^ 
bably  to  incomplete  involution  of  the  uterus.     The»e  patients  an?  itUflw 
and  ane&m^ic,  with  bad  appetite  and  constipated  boweU  :    thiv   frt^t^ue 
Buffer  from  hallucinations  of  smell,  taste,  and  hearing. 

Aa  a  rule  they  require  merely  tonic  treatment.  Tht-%  r^^>%*fi  m 
ocwiTBe  of  two  to  six  months  if  removed  to  healthy  surroundinga,  mad  aw 
from  home  cures  and  worries.  They  require  warmth,  food,  stimiihllt^ 
fresh  air»  and,  in  the  summer,  baths^  and  the  seaside. 


Alcoholic  I^^anitt, — Although  no  one  special  form  of  itisauitr  * 
upon  drink,  yet  there  seems  to  be  some  relationship    between 
intemperance  and  the  variety  of  insanity.     It  h  therefore  well  to  : 
the  chief  forms  assumed  by  insanity  depending  upon  drink. 

Sudden  outbursts  of  drinking  in  nervous  subjecta  will  lead  to  delihtoi 
tremens,  and  delirium  tremens,  instead  of  passing  off  as  it  ordinarily  dr***^ 
assumes  in  such  cases  more  or  less  the  character  of  a  ehrouic  dehriu^H 
With  some  patients  acute  delirious  mania  follows  an  acute  ^cohdic  di^' 
bauoh.  In  auoh  the  removal  of  stimulants  alone  will  not  suffice  to  oar  ^ 
once,  and  the  persistent  use  of  opium  is  rather  injurious  than  otheriT** 
Hallucinations  of  sight  and  hearing  similar  in  all  respect*  tji  tho««  w^ 
with  in  deliriimi  tremens  occur,  but  are  more  j>er»i stent  :  refunal  to  ti^ 
food  is  constant,  emaciation  takes  place  rapidly,  and,  unlens  the  p^^^^J^ 
ftre  fed  abundantly  with  milk  and  nutrient  soups,  a  fatal  issue  war  I 
expected.  If  the  patient  be  young  and  strong,  a  pui^  by  crotcm  oii  i 
an  emetic  of  sulphate  of  zino  may  be  found  the  beat  treatment  to 
with.  If  the  excitement  seems  likely  to  wear  out  the  patient  chloral  i 
or  with  bromide  of  potassium  may  be  given  at  night«  but  tt  ia  b««t  ^  ^ 
give  these  drugs  continuously  or  in  too  large  doeee.  Peralddijde  ifi  <lo"" 
of  one  to  two  drachms  is  useful. 

Beside  the  acute  mental   disturbance   produced    by  aleohoL  «e  »r*? 
with  every  variety  of  delusional  insanity,  pattenta   beiiering^  tba^  ; 
food  is  poisoned,  that  they  are  being  watched,  spied  upon*  and 
Jealousy  with  vindictiveness  ia  very  often  met  with.     Insane  intf 
tions  of  morbid  cutaneous  and  muscular  feelings  also  occur;  tlfus  palic 
will  complain  of  being  galvanised,  mesmerised,  or  "  interfered  witK"    "W* 
prognoBLB  in  those  suffering  from  delusional  insanity  do**  ♦"  r.T.,J.,>T 
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yery  hopeful,  and  in  any  case  they  should  be  kept  under  ob8erva;tion  for 
many  months  before  they  are  discharged  as  well.  In  some  cases  the  morUd 
sensations  persist  and  the  morbid  interpretations  remain,  and  yet  these 
cease  to  be  active  agents  upon  the  patients'  will,  so  that  we  meet  with 
chronic  cases  of  alcoholism,  with  chronic  delusions,  who  are  able  to  be  at 
large  without  danger  to  themselves  or  friends.  Chronio  alcoholism  pro- 
bably tends  in  some  cases  to  the  production  of  general  paralysis  of  the 
insane;  it  is  much  more  certain  that  it  tends  to  senile  dementia,  and  in 
the  cases  of  senile  dementia  connected  with  alcohol  there  is  a  great  ten- 
dency to  apoplexy,  hemiplegia,  and  paralytic  wealmess  of  mind. 

It  is  legal  to  send  a  patient  suffering  from  alcoholism  into  an  asyliun  if 
he  cannot  be  controlled,  or  if  he  be  dangerous  to  himself  or  others ;  yet  we 
ought  to  be  extremely  cautious  in  signing  certificates  for  persons  suffering 
from  chronic  alcoholism  with  symptoms  of  insanity,  for  though  seclusion 
will  restore  them  to  their  former  mental  state,  that  is  not  a  healthy  or 
normal  one,  and  the  prospect  of  legal  proceedings  is  in  such  cases  con- 
siderable. 

Moral  Insaiott. — It  may  seem  unphilosophical  to  describe  a  form  of 
insanity  as  belonging  to  the  moral  apart  from  the  intellectual  side  of  man, 
but  the  term  will  perhaps  appear  clearer  to  some  readers  if  moral  insanity 
be  defined  as  a  perversion  of  the  nervous  system  by  which  the  man  or 
woman  is  rendered  "  anti-sociaL"  To  give  an  idea  of  what  is  meant  I 
would  say  there  are  two  distinct  conditions  under  which  moral  insanity  may 
exist:  first,  the  children  of  insane  or  highly  neurotic  parents  seem  in 
many  cases  to  come  into  the  world  unable  to  grow  up  into  full  intellectual 
and  moral  capacity;  secondly,  there  are  certain  diseases  of  the  brain  or 
disorders  of  the  mental  functions  which,  having  upset  the  nervous  balance, 
leave  a  fresh  moral  standard  far  below  what  was  the  normal  and  healthy 
standard  of  the  individual.  Thus  there  are  some  patients  who  are  unable 
to  develop  into  their  moral  and  social  places,  and  there  are  others  who 
having  filled  their  proper  positions  are,  as  the  result  of  disease,  reduced  to 
a  lower  moral  rank. 

First  as  to  the  yoimg  patients,  the  offspring  of  parents  who  have  been 
dnmken,  epileptic,  or  insane,  not  uncommonly  are  morally  rather  than 
intellectually  insane.  They  are  perverse  and  incapable  of  being  trained 
into  their  duties  to  society.  They  are  frequently  sexually  precocious  and 
vicious,  they  are  cruel,  mischievous,  imtruthful,  thievish,  and  at  times  fire- 
raisers.  At  the  same  time  these  persons  may  have  one  or  two  special 
gifts.  Thus,  they  may  be  extremely  rapid  calculators,  they  may  be  able 
to  reproduce  musical  combinations,  or  they  may  have  wonderful  memories 
for  isolated  facts.  As  a  rule  such  patientfi  require  isolation.  As  they  grow 
older  they  become  more  dangerous  from  their  sexual  passions  and  from 
their  destructive  tendencies.  They  often  pass  into  eccentric,  weak-minded 
drudges  in  asyliuns. 

Beside  these  we  have  to  consider  those  who  are  morally  weak  as  the 
result  of  acute  attacks  of  insanity.  After  acute  mania  some  yoimg  patients 
become  kleptomaniacs,  others  lose  all  self-control  and  become  amorous  and 
impulsive,  others  cease  to  be  truthful  and  in  one  way  or  other  show  marked 
anti-social  qualities.  In  these  cases  there  is  little  or  no  prospect  of  re- 
covery,— they  are  like  people  who  have  been  scarred  by  the  smallpox  in 
whom  nothing  will  ever  efface  the  marks. 


098  DISOKDEKS  OF  THE    MIND 

Not  only  aiter  mania  but  after  other  forms  of  mental  disorder,  monl 
defects  maj  become  manifest;  and  similar  changes  occasionallj  follow 
fevers;  temporary,  and  in  a  few  cases  permanent,  moral  changes  have 
been  observed  to  follow  an  attack  of  typhoid  or  rheumatic  fever,  especi&llT 
with  hyperpyrexia. 

Moral  perversion  may  occur  as  an  early  symptom  of  general  paralysis  of 
the  insane ;  it  is  common  with  alcoholism  and  is  frequently  seen  in  the 
earlier  stages  of  senile  dementia.  In  some  cases  the  faults  or  vices  of  old 
men  are  really  the  result  of  early  degeneration  of  the  brain. 

Moral  insanity  is  scarcely  capable  of  medical  treatment.  In  the  caie  of 
many  young  and  middle-aged  persons  the  best  and  indeed  the  only  courBe 
is  to  let  the  delinquent  receive  the  due  punishment  of  his  faults.  The 
discipline  of  the  jail  has  undoubtedly  done  good  in  some  cases.  Such 
young  persons  will  ruin  themselves  and  their  friends,  and  if  steps  are  taken 
to  send  them  to  asylums,  they  often  retaliate  and  cause  endless  legal 
trouble. 

Syphilis  may  give  rise  to  various  forms  of  insanity.  The  moral  effect 
of  the  consciousness  of  transgression  may  set  up  hypochondriasis  with 
ayphiliphobia,  and  this  may  end  in  general  paralysis  of  the  insane.  Syphilis 
may  produce  local  brain  lesions  with  various  degrees  of  mental  weaknew; 
or  syphilitic  epilepsy  may  lead  to  the  same  result.  Syphilis  may  give  ri«e 
to  arterial  changes  which  may  lead  to  dementia,  or  to  paralysis  ending  in 

I  dementia.  In  the  majority  of  cases  of  general  paralysis  of  the  insane  there 
is  a  history  of  syphilis. 

It  is  not  uncommon  to  find  patients  who  have  suffered  from  sjphilis 
and  who  have  recovered  from  secondary  symptoms,  which  have  been  called 
Pseudo-General  Paralysis,  {>ass  into  weak-mindedness  or  into  stages  hard 
to  be  distinguished  from  general  paralysis.  In  a  certain  number  of  weak- 
minded  children  and  idiots,  and  in  some  elder  patients,  congenital  syphilis 
has  produced  sensory  or  intellectual  weakness  or  developmental  General 
Paralysis.     In    any   case   of   insanity   in   which   syphilis    has   previously 

\  occurred,  anti-syphilitic  drugs  should  be  used;   but  in  most  cases  resem- 

)  bling  general  paralysis  or  with  marked  mental  defect  no  good  result  will 
follow  such  treatment. 

Gout  may  ooour  in  neurotic  families  and  may  be  of  special  importance. 
Before  and  after  gouty  attacks  there  are  often  marked  mental  changes  in 

\  patients,  and  in  some  cases  of  so-called  suppressed  gout  most  profound  and 
suicidal  melancholia  may  occur  only  to  pass  off  when  acute  gout  appears. 
Gout  may  seem  to  alternate  with  insanity  aa  with  asthma  or  eczema. 
Gouty  degeneration  of  arteries  is  not  uncommonly  associated  with  signs  of 
senile  decay  and  dementia. 

Lead-poisoning  may  produce  maniacal  excitement  or  it  may  end  in 
dementia.  The  same  pK>ison  may  produce  all  the  symptoms  met  with  in 
general  paralysis,  and  may  almost  certainly  give  origin  to  that  disease. 
It  also  leads  to  epilepsy  and  ita  results. 

After  fevers  it  is  not  uncommon  to  meet  with  more  or  less  mental  weak- 
ness, which  does  not  depend  much  upon  the  severity  of  the  fever.  Thia  is 
not  uncommon  after  typhoid  fever,  and  may  range  from  simple  lost  of 
memory   to   loss   of  control   or   mania,   with   emotional   disturbsnce.    In 
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persons  of  highly  nervous  temperament,  the  deliiium  of  any  fever  may  set 
up  mental  disorder,  which  may  appear  tS^  acute  delirious  mania  or,  more 
commonly,  simple  acute  mania. 

Phthisis  is  related  to  insanity  in  many  ways.     The  insane  are  more  1 
than  usually  liable  to  phthisis.     Insanity  in  one  parent  and  phthisis  in  the 
other  gives  rise  to  a  very  unstable  type  of  mind.     Many  patients  who 
recover  from  severe  attacks  of  mania  or  melancholia  die  a  year  or  two 
afterwards  of  phthisis. 

A  form  of  insanity  called  phthisical  insanity  has  been  described.  The 
patients  are  suspicious,  and  refuse  their  food  because  they  believe  it  to  be 
poisoned;  they  often  have  hallucinations  of  taste  and  smell,  and  of  hear- 
ing ;  they  rapidly  waste,  without  having  any  cough  or  expectoration ;  the 
temperature  is  more  or  less  like  that  of  phthisis,  and  dulness  is  found  if 
sought  for  under  the  clavicles.  These  patients  require  forcible  feeding 
with  stimulants  and  cod-liver  oil.  Haemoptysis  with  temporary  relief  to 
the  mental  symptoms  is  not  unconmion. 

Spasmodic  asthma  often  occurs  in  neurotic  families,  and  it  may  occur 
in  persons  who  have  had  attacks  of  insanity.  In  some  cases  the  spasmodic 
attacks  disappear  and  the  patient  becomes  melancholic,  only  being  restored 
to  his  right  mind  when  the  asthma  returns. 

Heart  disease  may  act  as  a  cause  of  insanity;  mitral  incompetence 
being  most  frequently  associated  with  feelings  of  distress,  anxiety  and 
melancholia,  while  aortic  lesions,  and  at  times  mitral  contraction,  have 
been  met  with  associated  with  mania  and  great  excitement. 

With  renal  disease  the  tendency  is  toward  mental  depression. 

Diabetes  is  not  uncommon  in  neurotic  families,  nor  is  it  very  rare  in  . 
insane  persons ;  but  often  with  the  onset  of  insanity  the  diabetes  dis-  J 
appears. 

Epilepsy  and  insanity  are  allied  by  origin.  Epilepsy  occurs  in  neurotic 
subjects,  and  epilepsy  in  infants  causes  idiocy  or  imbecility.  Frequent 
recurrence  of  epileptic  fits,  whether  of  the  major  or  the  minor  form,  leads 
to  weak-mindedness.  Hallucinations  of  the  senses  may  precede  the  fits;. 
and  after  them  periods  of  unconsciousness  may  follow,  during  which  highly 
complex  acts  may  be  performed,  the  patient  being  in  a  state  allied  to  ^ 
somnambulism.  Epileptic  fits  may  be  followed  by  fury  of  the  most  violent 
kind,  during  which  brutal  and  bloody  deeds  may  be  done  (p.  918). 

Convulsions  may  possibly  be  replaced  by  mental  disorder — "  T^pilepsie 
larv^."  In  this  the  patient  after  a  sudden  arrest  of  the  work  in  hand 
goes  through  more  or  less  highly  organised  acts  unconsciously ;  these  acts 
in  each  recurrence  are  usually  alike;  and  just  as  each  epileptic  fit  is  a 
repetition  of  its  predecessors,  so  is  each  mental  attack  like  its  forerunners. 

As  a  rule  these  automatic  states  follow  some  epileptic  seizure. 

Jacksonian  epilepsy  is  not  so  frequently  followed  by  mental  disorder  as 
is  the  idiopathic  epilepsy  which  occurs  in  neurotic  subjects. 

Paralytic  insanity, — ^After  apoplexy  there  is  a  great  tendency  to  weak^ 
mindedness.     This  is  not  always  enough  to  deprive  the  patient  completely  . 
t>f  self-control,  but  it  often  leads  to  loss  of  memory  and  to  a  certain  want 
of  self-control,  manifested  in  erotic  lust,  in  emotional  weakness,  and  in  a 
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tendency  to  be  easily  influenced  by  others.  It  commonly  passes  from  the 
slighter  to  the  graver  forms  of  dementia,  especially  if  fits  recur. 

Tumours  of  the  brain  generally  tend  more  or  less  certainly  to  loss  of 
some  of  the  functions  of  the  mind. 

In  locomotor  ataxy  'we  frequently  meet  with  a  neurotic  history,  and  in 
many  cases  ataxy  is  an  early  symptom  of  general  paralysis.  But  besidei 
with  locomotor  ataxy  there  may  be  outbreaks  of  mania,  generally  of  t 
suspicious,  jealous  nature ;  or  the  symptoms  of  the  disease  may  be  falsely 
interpreted  by  the  patient :  he  may  say  that  his  legs  are  electrified  and  hii 
sexual  power  removed  by  his  enemies,  or  he  may  accuse  people  of  twistmg 
his  bowels  or  destroying  his  sight. 

If  the  symptoms  are  part  of  general  paralysis,  the  prognosis  is  bad ;  but 
if  due  to  locomotor  ataxy,  the  prognosis  is  much  better  as  far  as  length  of 
life  is  concerned. 

ADia>'iSTRATiVB  CAPAaTT. — k  most  important  duty  of  the  medical  mas 
is  to  learn  to  judge  of  the  mental  capacity  of  a  patient  who  may  have  hid 
an  attack  of  insanity  or  other  nervous  disturbance.  It  must  be  remem- 
bered that  some  persons  who  have  been  insane  recover  completely,  ind 
may  be  able  to  transact  business  as  well  as  ever ;  but  that  the  prospect  of 
recovery  and  of  mental  capacity  is  lessened  with  the  increasing  number  of 
attacks  and  with  increasing  years.  Wills  may  be  made  by  persons  who  are 
ohronic  lunatics,  and  yet  the  wills  may  be  so  reasonable  that  judge  and 
jury  will  support  them. 

To  upset  testamentary  capacity  it  must  be  shown  that  the  patient  bad 
no  knowledge  of  what  he  was  doing,  or  that  he  had  mistaken  ideas  about 
what  he  was  effecting,  or  that  his  judgment  was  biassed  by  deluaiona  of 
one  kind  or  other,  or  that,  being  weak,  he  waa  unduly  influenced.  Defec- 
tive memory  is  a  thing  to  be  specially  noted.  If  it  can  be  shown  that  a 
man  when  making  a  will  did  not  remember  the  number  of  his  children  or 
whether  they  were  living  or  dead,  there  would  be  ground  for  disputing  hit 
will.  If,  on  the  other  hand,  it  can  be  shown  that  he  was  emotional  and 
eaaily  led  by  others,  even  though  the  memory  was  not  very  defective,  yet 
it  might  be  shown  that  he  was  too  readily  influenced  at  the  time  he  made 
his  will  by  those  who  were  near  him.  If  it  can  be  shown  that  he  had  a 
causeless  antipathy — ^the  result  of  a  delusion — to  his  direct  heirs,  it  is  only 
necessary  to  prove  the  nature  of  these  delusions  and  their  existence  about 
I  the  time  the  will  was  made.  Apoplexy  probably  gives  rise  to  weak-minded- 
I  ness  more  frequently  than  any  other  disease  of  the  brain,  and  the  mental 
weakness  produced  by  apoplexy  certainly  gives  rise  to  the  greatest  number 
ef  trials  in  the  probate  courts.  A  man  may  have  one  or  more  attacks  of 
apoplexy  and  yet  may  remain  of  **  disposing  *'  mind ;  but  it  is  well  to  n- 
member  that  after  fits  of  apoplexy  memory  is  very  frequently  affected, 
emotional  disturbance  is  readily  raised,  and  other  signs  of  weakness  and 
change  of  character  are  generally  present. 

There  may  be  complete  testamentary  capacity  without  capacity  for 
speech,  in  fact  aphasia  and  weak-mindedness  are  not  necessarily  related; 
but  it  may  be  found  difficult  to  get  a  jury  to  understand  that  a  person 
unable  to  give  the  name  to  the  simplest  object  may  yet  be  able  to  dispose 
.ol*his  property.  This  difficulty  wiU  be  greatly  increased  if  agraphia  also 
is  present. 
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Thb  Co^*FI^SMBNT  A>D  Rbstraixt  of  Insaiib  Patients. — One  of  the 
most  difficult  points  for  a  medical  man  to  decide  is  as  to  whether  a  patient 


should  (»r  should  not  be  sent  to  an  asjlum ;  and  having  deoided  on  sending 
a  patient  away  from  home,  the  next  difficulty  arises  as  to  where  the 
patient  should  be  placed. 

For  the  reception  of  persons  of  insane  mind  there  are  houses  receiving 
one  patient  only ;  this  is  called  single  care.  These  houses  are  without  any 
licence,  and  no  certificate  is  necessary  for  many  patients  so  placed.  But 
it  must  be  understood  that,  even  though  a  patient  be  placed  in  '*  single 
care,"  it  will  be  necessary  to  have  the  ordinary  medical  and  other  certifi- 
cates in  due  and  proper  form,  if  he  is  so  insane  as  to  need  his  actions  to 
be  controlled. 

Beside  houses  which  receive  only  one  patient  there  are  others,  licensed 
housesy  for  the  reception  c^  two  or  more,  and  these  merge  insensibly  into 
the  private  asylums  which  are  to  be  found  in  most  counties  of  England. 
Next  there  are  registered  hospitals  into  which  patients  are  received 'at 
Tarious  rates,  the  principle  of  the  hospital  being  that  while  some  patients 
are  received  free  or  for  small  sums,  others  pay  more  than  their  actual  cost, 
and  thus  help  to  pay  for  the  treatment  of  the  poorer.  There  are  also  the 
large  borough  and  county  asylums,  expressly  intended  for  the  reception  of 
those  who  are  not  sufficiently  wealthy  to  pay  for  private  asylums,  and  who, 
from  one  cause  or  another,  are  ineligible  ^r  hospitals.  In  some  of  these 
paying  departments  at  low  rates  have  been  established.  Lastly,  a  certain 
number  of  quiet  harmless  lunatics  are  confin^  in  the  workhouses  and  work- 
house iufirmaries. 

If  a  person  of  unsound  mind  is  to  be  removed  to  the  borough  or  county 
asylum,  it  is  necessary  that  notion  should  be  given  to  the  relieving  officer 
of  the  parish,  who  in  due  course  reports  to  the  medical  officer  of  the  same 
parish  or  some  other  medical  man ;  and  the  patient  being  brought  before 
a  magistrate,  and  the  medical  man  having  certified  that  he  is  of  unsound 
mind  and  unfit  to  be  at  large,  the  magistrate  signs  an  order  for  the  trans- 
ference of  the  patient  to  the  county  asylum.  If  a  person  of  unsound  mind 
be  found  wandmng  about  the  streets,  he  may  be  given  in  charge  of  the 
police,  and,  being  taken  before  the  magistrate,  a  doctor  being  called  by 
the  magistrate,  may  give  evidence  which  satisfies  the  magistrate  that  the 
person  is  of  unsound  mind  and  requires  detention ;  and  then  he  may,  on 
the  magistrate's  order  and  the  medical  man's  certificate,  be  sent  to  the 
aaylimi.  No  patient  can  be  kept  or  retained  in  a  medical  man's  house  for 
profit  except  under  full  legal  certificates,  xmless  he  be  a  near  relative,  it 
being  manifest  that  no  one's  liberty  of  action  must  be  restrained  to  the 
advantage  of  another  without  legal  authority. 

There  must  now  be  two  medical  certificates  on  separate  sheets  of  paper 
(one  of  these  being  by  the  regular  medical  attendant),  a  statement  of  parti- 
culars in  the  form  given,  and  a  petition  to  a  magistrate  or  judge  specially 
named  for  the  duty;  these  must  all  be  presented  to  the  magistrate,  who 
then  satisfies  himself  of  the  correctness  of  forms  and  the  necessity  for  the 
detention  of  the  patient — he  may  see  the  patient  or  not  as  he  wishes, — and 
signs  the  order  for  his  reception  into  any  hospital  or  private  asylum  or 
private  house.  A  patient  may  be  sent  to  any  asylum  on  one  medical 
certificate  and  the  statement,  provided  that  at  once  steps  are  taken  to  get 
the  petition  and  other  certificates  after  his  admission  (see  Urgency  Form), 
Patients  may  place  themselves  in  asylums  voluntarily  with  the  consent  of 
the  Commissioners. 
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STATEMENT  OF  PAETICULARS. 

Statement  of  particulars  referred  to  in  the  annexed  petition. 
oUowing  is  a  statement  of  particulars  relating  to  the  said 

(Name  of  Patient  in  full)  


} 


N.B. — If  any  Particulars  are  not  knovm  the  Fact  is  to  be  so  stated. 

Name  of  Patient,  with  Christian  1 

Name  at  length      .        .        .j  ~   " 

Sex  and  Age       .... 

Married,  Single,  or  Widowed     . 

Bank,  Profession,  or    previous  I 

occupation  (if  any)         .        .J~~ 
Religious  Persuasion 
Residence  at  or  immediately  pre- 1 

vious  to  date  hereof        .        .J 

Whether  First  Attack  

Age  on  First  Attack  . 
dates.  WHEN  and  WHERE  previously 

under  care  and  treatment  as  a 

lunatic,  idiot,  or  person  of  un 

sound  mind    . 

Duration  of  existing  Attack        . 

Supposed  cause  .  .        . 

Whether  subject  to  Epilepsy 
Whether  Suicidal       ... 
Whether    dangerous   to   others,  1 

and  in  what  way    ...  J 
Whether  any  near  Relative  has  1 

been  afflicted  with  insanity    .  J 
Names,ChristianNames,andfull  1 

PostalAddressesof  oneor  more  \ .. 

Relatives  of  the  Patient  .  J 

Name  of  the  Person  to  whom^ 

notice  of  Death  to  be  sent,  I 

and  full  Postal  Address  if  not  | 

already  given  .        .        .J 

Name  and  full  Postal  Address  of  1 

the  usual  Medical  Attendant  > 

of  the  Patient         .        .        .J 

How  many  previous  attacke  1 

Hat  the  Patient  been  of  Sober  Habit*  ? 

Number  of  Children  1 

Age  of  youngest  1 

Degree  of  Education  1 

JSigneb 


following  panicular*  |  Sow  related  to  or^ 
ST'S?.''.  t  "ni  otkenoU.  connects  \ 
nicnt.  J     with  the  Patient     .J 


"The  Patient  must  he  received  into  the  Hospital  before  the  expiration  of 
n  char  days  from  the  date  of  the  Judge,  Magistrate,  or  Justice* s  Order, 
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OBDER. 

Order  for  reception  of  Patient,  to  be  made  by  the  Judge  of  Countj  Cooiti, 
Stipendiary  Magistrate,  or  Justice  appointed  under  the  Lunacy  Act,  1890. 


3,  the  undersigned  {Name) 

being  the  Judge  of  the  County  Court  of  ^ 
^  the  Stipendiary  Magistrate  for 


2^  a  Justice  for specially  appointed  under  the  Lunacy 

Act,  1890,  upon  the  Petition  of  (Name  of  Petitioner) 

ot  (Addrete  and  2>eeeriptum) „    _. 

in  the  matter  of  (Name  of  Patient) _ 

a  person  of  unsound  mind,  accompanied  by  the  Medical  Certiftcatcs  of 

of%rtf.5  (A) »nd  (A) 

Praetiti<merrhereto  annexed,  and  upon  the  undertaking  of  the  said  {Ntnne  of 

^g^^^'Petiiioner) to  visit  the  said  (Name  of 

Patient) personally  or  by  some  one  specially 

appointed  by  the  said  (Name  of  Petitioner)^ 

once  at  least  in  every  Six  Months  while  under  care  and  treatment 
under  this  Order,  hereby  authorise  you  to  receive  the  said  (Naw^e  ef 

Patient) as  a  Patient  into  your  Hospita]. 

And  I  declare  that  I  have  [f^  have  not]  personally  seen  the  said  (Name 
of  Patient) before  making  this  Order. 

Salfb 

j$i9ncb_  Judge  of  the  County  Court  of 

OT  Stipendiary  Magistrate, 

2^0  the  or  a  Justice  for appointed 

Resident  Physician,  under  the  said  Act, 


N.B.— Uiuier  aU  circumstances,  if  possible,  the  ** PETITION"'  and  ''STATE- 
MENT" below  to  be  filled  up  by  the  PaiienVs  Belatives,  If  no  BeUOkei 
by  the  nearest  Friend, 

PETITION  FOR  AN  ORDER  FOR  RECEPTION  OF  A  PRIVATE 

PATIENT. 


In  the  matter  of  (A) (>)>»•' 

a  person  alleged  to  be  of  unsound  mind.  foiu 

To  His  Honoar  the  Judge  of  the  County  Court  of 

or  To  .  .Stipendiary  Magistrate  for 

or  To a  Justice  of  the  Peace  for 

(DFull  The  Petition  of  (B) (B)lli«i 


uid  Bank,     in  the  County  of 

oSSlSJLT     l.--Iam(2) ^ years  of  age. 

(8)  At  luttt       ^* — ^  desire  to  obtain  an  Order  for  the  reception  of  (Nt 

tvciitjH>De.  Patient  in  full) as  a  peraon  of 

mind  in     


(B)]lMII 

PuifiMit 
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3. — I  la«t  saw-the  taid  (Name  of  PtUiemi  in  full)  

at on  the  (3) _day  of ^ .19       .   (8)Somcd«y 

Here  *•— 1  am  the  (4) ot  the  laid  (Name  of  Patient  i»d.te'of  the 

c  the  coa-  /wzn  preMntation 

itioBfthip  If  the  Petitioner  is  not  connected  with  or  related  to  the  patieutyPetitioo. 

i^elt!  *tate  as  follows  :— 

I  am  not  related  to  or  connected  with  the  said  (Name  of  Patient 

infill)      ._ 

The  reasons  why  this  Petition  is  not  presented  by  a  relation  or 
connection  are  as  follows : — 


The  circumstances  under  which  this  Petitioh  is  presented  by  me 
are  as  follows : 


5. — I  am  not  related  to  or  connected  with  either  of  the  persons 
signing  the  Certificates  which  accompany  this  Petition  as — 

(where  the  petitioner  is  a  man)  hnsband,  father,  father-in-law, 
son,  son-in-law,  brother,  brother-in-law,  partner  or  assistant; 
(or  where  the  petitioner  is  a  woman)  wife,  mother,  mother-in-law, 
daughter,  daughter-in-law,   sister,  sister-in-law,  partner,  or 
assistant. 

6. — I  undertake  to  visit  the  said  (Name  of  Patient  in  full) 

personally,  or  by  some  one  specially  appointed  by  me,  at  least  once  in 
every  Six  Months  while  under  care  and  treatment  under  the  Order  to 
be  made  on  this  Petition. 

7. — A   Statement  of  Particulars  relating  to  the  said  (Name  of 

Patient  in  full) _ 

accompanies  this  Petition. 
If  it  is  the  fact,  add— 
8.~The  said  (Name  of  Patient  in  full) 


rt  date  of 
rtency 
rder, 
aay. 


has  been  received  in  the ,    , under  an  Urgency 

)  Here  in-  Order,  dated  the  (6) _    _ 

The  Petitioner  therefore  prays  that  an  Order  may  be  made  in 
accordance  with  the  foregoing  Statement. 

Full  Christian  and  Surname  of  Petitioner 

JJattD 

N.B. — If  neither  of  the  Practitioners  signing  the  Medical  Certificates 
be  the  usual  Medical  Attendant  of  the  Patient,  the  reason  of  this 
must  be  stated  in  writing  to  the  Judge,  Magistrate,  or  Justice  by 
the  Petitioner. 


^.B. — Medical  Certificates  of  Patient's  Examination,  and  the  Signatures^ 
are  required  by  the  above  Statute  to  be  dated  not  more  than  Seven 
clear  Days  previously  to  the  date  of  the  presentation  of  the  Petition. 

ifedical  Practitioners  signing  the  Certificates  must  not  be  in  Partnership^ 
nor  one  the  Assistant  of  the  other ;  nor  must  they  be  related  to  one 
another,  as  father,  father-in-law,  mother,  mother-in-law,  son,  son-in-law, 
daughter,  daughter-in-law,  brother,  brother-in-law,  sister,  sister-in-law, 
partner,  or  assistant ;  nor  must  they  themselves  sign  the  Petition  or 
Urgency  Order,  nor  must  they  be  related  to  the  Petitioner  in  any  of 
the  ways  specified  in  the  Petition. 
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One  of  the  Certificates  shall,  whenever  practicMe,  be  under  the  hand  <»f  the 
usual  Medical  Attendant,  if  any  (being  a  medical  practitioner),  of  the 
alleged  lunatic.  They  must  use  the  terms  specified  in  the  Statute. 
(See  marginal  notes.) 

By  Order  of  the  Commissioners  in  Lunacy. 

1. — It  is  absolutely  necessary  that  the  Medical  Men  should  write  their  Certificates  legibli, 
so  as  to  afford  the  opportuuity  of  an  exact  copy  being  mude. 

2. — "  All  alterations  in  the  original  Certificates,  unless  by  the  certifying  Medical  Mn, 
invalidate  them;  and  the  initialt  of  the  latter  must  be  placed  to  every  cbtn^or 
addition  made." 

CERTIFICATE  OF  MEDICAL  PEACTITIONER-Schedule  2.  FormS. 

In  the  matter  of  (Name  of  Patient) o/pitlT^  MSlDDCt 

<1)  of iuthe (2)  of (2)     Cowlij.    CUj,    m 

(3) _  an  alleged  lunatic.  BoroHgi.u  tkt  ummj 

K,  the  undersigned  {Name  of  Practitioner) (S)    /«fr<    PKOFES. 

do  hereby  certify  a.  follow. :-  f,^^,^  OCCCFinoi 

1.  I  am  a  person  registered  under  the  Medical  Act,  1858,  and  I  am 
in  the  actual  practice  of  the  medical  profession. 

2.  On  the day  of ,19       ,  at  (4)  _    (4)  Insert   PUCE  ,f 

in  the  (6)     ._     .     of   _      _      _.  separately  from  JfJSSfeSSf^ 

any  other  practitioner,  1  personally  examined  the  said  {Xante  of  KUMBICE  «r  XAMZ  if 

Patient) and  came  to  the  conclusion  that  he  is  a  ^*mommmlkr'thiCtS!S- 

person  of  unsound  mind,  and  a  proper  person  to  be  taken  charge  of  1}^^*^  ^^^^^*f 
and  detained  under  care  and  treatment.  (6)    Ccumtf,  Ci%  v 

3.  I  formed  this  conclusion  on  the  following  grounds,  viz. :  Borough,  m  i\ett»tu»j 
(a)  Facts  indicating  Insanity  observed  by  myself  at  the  time  of 

uxamination  (6),  viz. :—  J^^\!f  '**  '«'*'  ^  "*" 

— twna  to  the  timt  sf  eu' 

.  . mimatum,  tht  etrttftr  ^ 

«/  liberty  to  tuijM*  Aim 

tM  «  arpormU  fOTftt^k. 

{b)  Facts  communicated  by  othero,  viz. :     (7)  (State  the  NAME  IN    (7)   Tke  NAVES  tu 
nTTiT      r  *u  •   •        *u     •    *  *•  VLi    XI  CHRISTIAN  >AME3  ^f 

KULL  of  the  person  giving  the  information,  with  the  aildretf-i  una  kmown)  of  imforwuau  ^ 

.      SCRIPTIONS. 

4.  The  said  {Name  of  Patient) 


appeared  to  me  to  be  {or  not  to  be)  in  a  lit  condition  of  bodily  health 

to  be  removed  to . 

5.  I  give  this  Certificate,  having  first  read  the  Section  of  the  Act 
of  Parliament  printed  below. 

g-atct) 10       .         jSignt^  . 

Full  Poiitul  Address 

Extract  from  Section  317  of  the  Lunacy  Act,  1890. 

**  Any  person  who  makes  a  wilful  misstatement  of  any  material  fact  in  any  Medicil  or 
other  Certificate,  or  in  any  Statement  or  Report  of  bodily  or  mental  condition  under  thn 
Act,  shall  be  guilty  of  a  misdemeanour." 

N.B. — By  Section  28,  **  Every  Medical  Certificate  made  under  and  for  the 
purposes  of  this  Act,  shall  be  evidence  of  the  facts  therein  appearing, 
and  of  the  judgment  therein  stated  to  have  been  formed  bj  tne  Certi- 
fying Medical  Practitioners  on  such  facts,  as  if  the  matters  therein 
appearing  had  been  verified  on  oath  J' 
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In  signing  certiiicates  it  is  well  to  remember  that  the  most  important 
points  are  the  facts  observed  by  one's  self,  and  these  facts  bear  much 
greater  weight  if  they  can  be  shown  in  brief  to  be  associated  with  a  deve- 
lopment of  nervous  disturbance.  Thus  "  sleeplessness,  restlessness,  refusal 
to  take  food,  threats  of  suicide,  and  a  tendency  to  wander  from  home," 
would  sufl&ce,  but  would  be  strengthened  by  the  fact  communicated  by  A — 
B — ,  the  nurse,  that  the  patient  tried  to  throw  herself  from  the  window, 
and  said  she  was  possessed  by  the  devil.  Whenever  the  certificate  is 
strengthened  by  the  addition  of  facts  communicated  by  others,  the  name 
in  full  of  such  person  must  not.  be  omitted.  Certificates  in  England  only 
hold  while  the  patient  is  in  England,  and  are  broken  by  escape  to  the  Con- 
tinent-, to  Scotland,  or  to  Ireland ;  but  if  a  patient  escape  from  an  asylum, 
and  remain  in  England,  the  same  certificates  hold  good  for  fourteen  days, 
during  which  period  he  may  be  recaptured. 

No  fresh  licences  for  the  reception  of  lunatics  into  private  houses  are 
granted  by  the  Commissioners.  Thus  no  fresh  private  asylums  can  be 
started.  Patients  under  certificates  are  in  direct  relationship  to  the 
Commissioners,  who  require  a  complete  copy  of  the  certificates  upon  which 
they  have  been  received,  as  well  as  a  statement  within  a  week  of  the  recep- 
tion of  the  patient  as  to  his  bodily  and  mental  condition.  They  also  re- 
quire that  a  medical  visitation  book  of  a  prescribed  form  should  be  kept 
and  entries  made  from  time  to  time  of  the  visits  paid  to  the  patient  by 
some  independent  medical  man.  The  frequency  of  these  visits  will  be 
decided  upon  by  the  Commissioners  themselves.  All  letters  written  by  the 
patients  to  the  Commissioners  in  Lunacy  and  to  certain  other  specified 
persons,  must  be  forwarded  unopened;  all  other  letters  of  patients  must 
either  be  forwarded  to  their  address,  or,  being  initialled,  must  be  kept  for 
the  inspection  of  the  Commissioners  on  their  visit,  or  of  some  other  consti- 
tuted authority. 

Patients  can  be  transferred  from  a  private  asylum  into  a  private  house, 
or  from  a  hospital  to  a  private  house,  or  the  reverse,  permission  havin<r 
been  sought  and  granted  by  the  Commissioners  in  Lunacy.  When  a 
patient  is  sent  from  one  establishment  to  another,  the  order  of  the  Commis- 
sioners, with  a  copy  of  the  original  order,  statement,  and  certificates,  nmst 
be  forwarded  with  him.  Patients  cannot  be  transferred  from  a  private 
asylum  or  private  care  to  a  county  or  borough  asylum,  or  the  reverse. 

Though  a  patient  is  of  unsound  mind  and  under  certificates,  his  friends 
and  relatives  have  no  right  to  transact  business  in  his  name  even  though 
they  have  recently  obtained  a  power  of  attorney  from  him,  for  the  signing 
the  certificate  of  lunacy  practically  cancels  the  power  of  attorney.  In 
some  cases  where  the  power  has  been  given  for  a  fixed  time  before  the 
patient  has  become  irresponsible,  it  has  been  allowed  to  have  force. 

If  it  be  necessary  to  transact  important  business  connected  with  a 
person  of  unsound  mind,  the  only  legal  metJiod  is  to  place  the  affairs  in 
Chancery,  there  being  a  special  department  of  the  Court  for  the  purpose. 
Of  Chancery  cases  there  are  two  groups.  The  first  includes  only  small 
properties,  that  is,  under  £2000  capital  or  £100  a  year  income,  and  for 
these  the  procedure  is  simple  and  rapid.  It  is  as  follows :  — ^Two  affidavits 
have  to  be  drawn  up  in  a  form  to  be  presently  referred  to,  stating  in  detail 
the  facts  of  the  patient's  insanity  and  his  inability  to  transact  business. 
These  affidavits  having  been  laid  before  the  Judge  or  Master  in  Lunacy, 
with  certain  other  facts  as  to  his  affairs  and  his  relations,  by  the  family 
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loLicitor,  an  order  may  be  given  by  thu  Court  of  Cliancory  ft>r  llie 
tmtiou  of  this  small  estate ;   und  two  people,  respect  ire  ly  called  the 
inittee  of  the  person  and  the  committee  of  the  estate^  wiU  be  appointed. 

The  following  is  an  epitome  of  the  second  and  longer  process,  which  ii 
costly  and  difficult  to  set  aside,  and  therefore  not  to  be  tindertaken  wilhoat 
grave  consideration  :  for  the  Court  of  Chancery  will  almost  certaii^r 
the  property  of  the  lunatic,  and  a  man's  property  may  be  realised  at  a  ' 
great  loss  while  he  is  of  unsound  mind.     It  is  therefore  best  to  avoid 
ing  any  acute  and  presumably  curable  case  under  the  Court  of  Chaoc 
\Mien,  however,  it  is  necessary  to  put  the  affairs  of  a  patient  under 
care  of  the  Court,  the  family  solicitor  generally  asks  the  medical 
charge  of  the  case,  or  the  asylum  superintendent,  to  make  a  drmfl  affidavit 
and  he  also  probably  gets  some  independent  medical  expert^  in  lunacy  t» 
draw  up  a  second  affidavit.     These  affidavits  differ  entirely  frooi  the  < 
nary  medical  certificate,  there  being  no  restriction  aa  to  consultation  j 
separate  and'  indep>endent  examination  of  the  patient,  and  tt  is  best  to  1 
the   affidavit  up    in    the   following   way: — First,   state    your   name,   f^** 
medical  qualifications,  your  qualiti  cat  ions  to  judge  of   the   sanity  of  1^ 
patient,  more  especially  your  ojiportunities  of  having  seen  hina  :  then  p^ 
your  judgment  as  to  the  form  of  disease  from  which  he  is  suffering  ; 
in  the  next  two  or  three  paragraphs  ii  statement  as  to  his  general 
vioui%  his  intellectual  capacity,  the  delusions  from  which  he  suffers, 
tendencies  to  suicide  or  destruttlveness  which  he  may   have,  and 
give  your  judi^nent  as  to  the  iiuprohability  of  his  speedy  reeoverr;  m\ 
you  believe  him  to  be  fatally  or  incurably  insane*  give  your  judgmefit  M 
he  is  so,  and  is  unfit  to  take  care,  first  of  himself,  second  of  his 
These  two  affidavits  having  been  presented,  in  due  course  notice 
given  to  the  patient  that  an  inquiry  or  so-called  inquisition  or 
in  lunacy  will  be  held.     The  patient  may  then  instruct  counsel  himsrif,  < 
he  may  demand  at  the  inquiry  to  be  defended  by  counsel  and  to  be  ; 
himself.     Or  he  may  demand  that   he  may  be  tried  before  a  Haattf  it 
Lunacy  with  a  special  jury.     In  one  case  at  least  a  judge  of  the  Couft  4f 
Chancery  took  the  position  of  the  Master  in  an  inquiry.     In  some  «<» 
wiiere  the  patient  is  extremely  suspicious,  there  may  be  ooosadefmbln  dx§* 
oulty  in  persuading  a  jury  that  he  i»  of  unsound  mind  ;  and  in  nmtif  til 
cases  w^here  there  is  likely  to  be  opposition  of  this  kind,  where  in  fiMt  tht 
patient  is  still  so  reasonable  as  to  be  able  to  defend  htmsei  ^^Itrf 

to  take  any  other  means  that  are  possible.     If  the  ]>atieDt  U  iziMMf 

by  inquisition  the  Court  of  Chancery  in  due  time  appoints  iiiic  pefMW  ti» 
look  after  the  affairs  of  the  patient,  who  is  called  the  oommittee  of  Ar 
estate,  and  another  to  look  after  the  person  of  the  lunatic,  wiio  b  ciW 
the  committee  of  the  person.  The  Master  may  deoido  that  the  atkgiii 
lunatic  is  only  unfit  to  manage  his  affairs,  and  he  is  left  at  liberty, 

A  Chancery  lunatic  remains  so  though  he  travel  or  though  he  escape  I" 
the  Continent ;  he  can  be  transferred  from  one  asylum  to  another  or  fttift  _ 
itn  asylum  to  a  private  house  without  any  order  of  transfer  from  the  frtiiij 
inissioners,  all  that  is  required  being  a  signed  order  ft^Jto  the  C<»Q 
Chancery  and  the  committee  of  the  person. 

If  a  patient  recover  after  he  has  been  made  a  Chancery  patient,  i 
necessary,  before  he  can  have  his  freedom  and  control  df  his.  pcnpcrty, 
the  whole  of  the  proceedings  should  be  set  aside  by  a  similar  procr«< 
medical  men  (prefernbly  those  two  who  have  sicTictl  the  fir^t  afSiutzll 
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the  reception  of  the  pfitient)  should  draw  up  two  affidavits,  stating  the 
grounds  for  their  belief  that  the  patient  is  now  fit  to  manage  his  affairs. 

The  county  and  borough  asylums  are  intended  only  for  pauper  lunatics^ 
but  a  large  number  of  patients  have  to  pass  from  private  care  to  these 
county  asylums  because  their  friends  are  unable  to  pay  the  charges, 
which  range  from  one  guinea  per  week  up  to  almost  any  sum.  Therefore 
chronic  patient«  have  to  be  provided  for  by  the  parish,  the  friends  being 
called  upon  to  pay  for  their  maintenance  in  proportion  to  their  ability  and 
to  the  cost  in  the  asylum.  A  certain  number  Qf  county  asylums  at  present 
receive  paying  private  patients  for  about  one  pound  a  week,  and  recent 
lunacy  legislation  now  enables  all  county  and  borough  asylums  to  receive 
such  paying  patients.  Patients  may,  under  certain  conditions,  place  them- 
selves in  registered  hospitals  or  private  asylums  us  voluntary  boarders. 

Idiocy  and  iMBBauTX. — ^These  two  are  but  grades  of  the  same  want  of 
intellectual  development,  '*  idiocy  '*  ranging  from  almost  complete  absence 
of  intelligence,  whereas  "  imbecility  "  may  approach  very  nearly  to  mere 
eccentricity  and  oddness. 

Idiocy  depends  in  the  majority  of  cases  upon  structural  defect  in  the 
brain.  A  certain  number  of  idiots  are  the  offspring  of  insane  parents; 
certain  others  owe  their  condition  to  injuries  received  in  early  childhood ; 
while  certain  forms  of  physical  and  mental  disorder  occurring  in  weakly  or 
nervous  children  may  arrest  mental  development  at  a  higher  or  lower 
pmnt,  leaving  as  the  result  an  idiot  or  an  imbecile.  The  brain  is  so  deli- 
cately constructed  that  a  slight  damage  done  to  it  during  its  period  of 
growth  interferes  with  its  permanent  and  normal  development. 

In  looking  at  the  pathology  of  idiocy,  we  have  to  recognise  the  fact  that 
some  children  are  bom  with  defective  brains,  so  that  in  some  there  is  very 
little  more  than  the  ganglia  at  the  base :  a  brain  which  suffices  for  the 
nutrition  of  the  body,  but  is  unequal  to  the  development  of  the  mental 
functions.  In  other  cases  important  parts  of  the  brain  are  absent,  its 
commissural  fibres  or  the  radiating  fibres  being  deficient ;  and  in  the  same 
category  are  to  be  considered  the  changes  produced  in  the  brain  by  defect 
of  one  or  more  of  the  senses.  The  child  who  comes  into  the  world  without 
sight  and  without  hearing  stands  a  very  great  chance  of  being  an  idiot  '. 
through  the  sensory  starvation  of  the  brain.  In  idiots  we  meet  with  every  I 
grade  of  defective  brains,  from  the  anencephalous  idiot,  whose  brain  weighs 
but  a  few  ounces,  to  the  hydrocephalic  idiot,  whose  brain  is  deficient 
though  his  head  is  enormous.  In  certain  idiots  there  is  a  general  deficiency 
more  than  deficiency  of  any  one  part  of  the  brain.  All  parts  are 
there,  but  they  are  not  sufficient.  The  convolutions  are  found  to  be  broad 
and  few,  the  grey  matter  is  either  not  fully  developed  or  is  defective  in 
quantity,  or  there  is  an  enormous  overgrowth  of  the  connective  tissue,  so 
that  in  some  idiots  there  are  not  only  enormous  heads  but  weighty  brains. 
Beside  all  these,  there  are  some  children  who  in  aspect  are  healthy,  but 
who  are  idiotic  or  imbecile  in  consequence  of  some  ill-understood  defect  in 
the  power  of  the  brain  to  work.  If  one  may  use  the  term,  there  are  some 
"  functional "  or  "  neurotic  idiots  "  who  have  fairly  sized  brains  with  fairly 
developed  convolutions,  and  yet  with  inability  to  make  use  of  the  brain 
they  have.  Some  of  these  belong  to  the  nervous  stock  generally,  and 
others  seem  to  have  had  their  capacity  for  intellectual  development  arrested* 
by  some  acute  disorder  of  infancy. 
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MoBt  idiots  are  Bhort-lived ;  many  are  defective  not  only  in  mind  trnt  w 
body.  Many  of  them  hnve  malforrnationB  of  limbs  or  a  peculiar  iftimifld 
aspect,  with  awkward,  ungainlj  walk.  Most  of  them  are  restlevi  mnd  tni- 
table*  Althoun:h  generally  slow  of  comprehensiou  awd  dull  as  far  i 
lion  is  concerned,  yet  there  are  a  certain  number  of  so-called  tdici^H 
in  whom  somt?  special  faculty  of  the  mind  seems  to  grow  at  the  expeiiiie| 
all  the  rest.  Just  as  one  may  meet  with  a  njorally  imbecile  persoo 
certain  intellectual  activitieH  fully  developed,  so  the  learned  idiul  may 
musical^  mathematical^  or  mnemonic  ability  of  a  high  order. 

Idiots  have  lieen  divided  according  to  their  cajmcity  far  «|it«nl,  tfe 
very  lowest  bein*ij  unable  to  speak*  the  next  group  being  able  to  articulit* 
or  make  use  of  simple  words,  a  higher  gn^^ade  being  ablo  to  comprete^ 
short  sentences ;  while  the  lowest  imbecile,  somewhat  in  adrance  oi  tkt 
highest  idiot,  would  have  still  greater  power,  and  a  higher  imbecile  vqoU 
be  able  to  learn  and  repeat  many  things,  slowly  perhaps^  but  J^  Mm^ 
Other  varieties,  have  been  based  on  the  facial  ptculi<iritM  ;  some  ididii 
having  extraordinarily  receding  foreheads  have  been  compared  t4>  fiak,  mi 
others  have  the  aspect  of  a  Chinaman,  while  some  seem  to  resemble  olkif 
races  or  even  i^ome  of  the  lower  animals ;  and  when  one  takea  up  a  bool^  it 
which  the  physiognomy  of  man  is  compared  with  the  phjaiognofliiy  d 
brutes,  one  is  struck  with  the  examples  which  have  eridently  been  tiltt 
in  many  case«  from  idiots  and  imbeciles. 

For  our  convenience  here  it  will  be  well  to  take  the  grocipa  of  idiote  li 
arranged  by  l>r  Ireland. 

(1)  Congenital  idiocy. — The  first  class  contiiins  thoee  caaeii  vUeh  itift 
in  foetal  life ;  there  is  general  weakDe«s  as  a  rule,  mental  and  haSxlj^  lil 
the  prospect  is  altogether  unfavourable.  The  same  holds  good  eqvaSf 
with  the  microcephalic  idiot  (2),  whose  head,  according  to  Dr  ItthaA. 
generally  measures  less  than  seventeen  inches ;  there  being  a  dintiixi  «6^ 
absolute  want  of  brain  the  prospect  is  bad,  (3)  In  the  third  tUm  •( 
eclampsic  idiots  are  placed  those  children  who  have  ceaaed  to  derelfl^  a 
consequence  of  convuhions  which  have  occurred  during  early  dtildbo^ 
Probably,  however,  a  very  large  ]>roportioi|  of  these  come  of  a 
stock,  and  are  thus  already  unstable  when  some  such  excitiii{;^ 
teething  suffices  to  start  convulsions  which  so  modify  the  brain  io  it*  ^ 
velopment  that  it  never  assumes  ftill  vigour. 

(4)  The  next  is  a  nearly  related  group  containing  the  epitepiiet,  fuiSir 
one  third  of  the  idiots  in  the  Metrop(^itan  Idiot  Asylum  at  Damath  §n 
children  whose  idiocy  is  at  all  events  accompanied  by  epilepcr.  A«  a  nak 
the  epilepsy  weakens  both  mind  and  body*  and  in  many  caaea  seems  1«  1* 
associated  with  great  moral  perversity,  the  epileptic  idiot  being  hixd  •• 
manage,  and  in  very  few  cases  suitable  for  home  treatment.  A  crrtat 
number  of  epileptic  idiots  outgrow  their  epile|i«T,  and  though  meBiaQf 
defective  may  be  developed  to  a  moderate  intellectual  standiml.  Sock 
patients  should  be  tried  with  bromide,  but  cautiously ;  food,  frwdi 
cipline,  and  association  with  healthier  children  are  the  bc!St  trea 

(5)  With  hydrocephalus,  idiocy  if  not  uncommon.  '  ^be 
eephalus  be  great  it  is  almost  certain  that  there  will  be  .  lal  Mc«lt 
but  the  majority  of  cases  with  considerable  hydrocephalic  aad  iiitfiiJ 
weakness  die,  so  that  the  number  seen  in  a  large  idiot  aarlnxn  is  oot  p^f^ 
A  good  many  of  these  cases  by  careful  treatment  improve,  and  frfmi  i^«f 
may  be  trained  into  the  class  of  useful  imbeciles,  to  a  certaia  etieol  ini''' 
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worthy,  but  having  organic  deficiency  of  brain  which  prevents  them  becom- 
ing more  than  useful  drudges.  Beside  the  hydrocephalic  idiot,  we  have  to 
recognise  a  group  of  paralytic  idiots  (6),  in  whom  some  local  defect  of 
brain  occurring  in  early  life  has  given  rise  to  paralysis  of  one  or  more  of 
the  extremities,  and  has  left  a  mental  as  well  as  a  physical  scar  upon  the 
brain.  In  these  cases  again  we  can  expect  but  little  improvement  from 
treatanent;  the  weakened  limbs  may  be  galvanised,  friction  and  passive 
movements  with  baths  may  be  used,  and  some  power  may  be  gained  in 
them,  just  as  some  slight  power  may  be  gained  in  the  faculties.  (7)  Cre- 
tinism will  be  considered  in  the  next  chapter. 

(8)  The  next  group  contains  the  traumatic  idiot.  A  number  of  idiots 
are  found  to  be  males  that  are  firstborn,  and  a  certain  number  of  others 
are  found  to  have  had  injuries  to  their  head  during  parturition,  and  it  is 
therefore  well  to  remember  that  the  delicate  brain,  too  severely  pressed 
upon  by  a  narrow  pelvis,  or  interfered  with  unnecessarily  or  severely  by 
instruments,  may  be  so  permanently  injured  that  idiocy  results.  Injuries 
before  birth,  at  birth,  or  soon  after  birth  occurring  to  children,  wiU  fre- 
quently prevent  development ;  and  there  is  no  doubt  that  falls  and  similar 
injuries  in  early  infant  life  give  rise  to  a  considerable  proportion  of  idiots. 
Many  of  these  are  rather  imbecile  than  idiotic ;  for  the  brain  has  been  so 
interfered  with  that  it  only  develops  partially,  and  with  it  the  mental  facul- 
ties also  are  impaired  but  not  wanting. 

(9)  Inflammatory  idiocy  is  closely  allied  to  the  last  group,  but  under 
this  head  have  been  placed  the  idiots  with  h}T)ertrophy  of  the  brain  (p.  850). 
Here  there  is  excess  of  connective  tissue  which  interferes  with  the  proper 
development,  or  at  all  events  the  proper  function  of  the  grey  matter. 
Beside  these,  there  are  also  the  cases  in  which  some  disease  of  the  nose 
or  ears  has  set  up  inflammatory  changes  about  the  base  or  sides  of  the 
brain  and  interfered  with  its  general  development  in  a  more  or  lees 
mechanical  way.     The  grades  of  idiocy  from  this  cause  vary  greatly. 

(10)  The  only  other  important  group  is  that  associated  with  deprivation 
of  the  senses.  It  is  quite  certain  that  among  the  lower  orders  a  consider- 
able amount  of  weak-mindedness  was  formerly,  and  to  a  certain  extent  is 
still,  due  to  the  want  of  special  education  for  the  deaf  and  dumb.  Deaf 
and  dimib  children  if  not  educated  will  from  the  deprivation  of  external  im- 
pressions be  but  partially  developed ;  and  some,  who  would  be  weak-minded 
at  the  best,  are  by  want  of  communication  with  the  outer  world  left  imbecile 
or  idiotic.  The  same  thing  is  still  more  true  of  those  who  happen  to  have 
loss  or  impairment  of  more  than  one  sense:  to  them  the  portals  of  know- 
ledge are  closed.  Nevertheless  if  these  patients  are  taken  early  and  trained 
specially,  a  large  amount  of  instruction  may  be  given  them,  and  great 
amelioration  of  their  condition  will  occur. 

Idiots,  if  in  the  lower  grades,  should  almost  always  be  sent  away  from 
home.  If  there  are  other  children,  the  influence  of  the  weak-minded  child 
upon  them  is  distinctly  injurious. 
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"  La  valine  mids  soleil  donue  le  eritm.**^Uki^MC, 

Crdinism  as  an  endtmiic  form  of  idiottj — Its  anahmy — Endemk 

Sporadic  cretinism  in  England — Hdation  of  goib*e  h  ereHnism — Tki  tntk 
noid  condition  in  adults  (w  ) — The  cmiditum  whkk  fatt&m  nmmi 

of  a  bronchocde  in  man — <7^  cts  of  rmiaral  of  th^  ihyrotd  im  i 

{cachma  elrumiprim) — Trmhncnt  of  taytxedema. 


CasTiNi^iM  i»  uu  exotic  diseiise,  uud  we  tliereforc  have  no  Ri 
word  for  it.  The  word  ib  adopted  from  Swit2<*rliind  by  the  Fn 
(us*  cre(ifi)  und  by  the  Germans  (as  Krttdliny).  l\%  origin  is  uticcttiai; 
8ome  would  derive  it  from  chrHUn  (iu  the  sense  of  "  limocent '")  ;  olIiD 
from  n  llouiansch  word,  crettru  ;  and  others  from  rrrta,  in  iillmion  ehbcrj 
the  chalky  complexions  of  thoee  who  suffer  from  the  disensie  (Littrp) 
the  etilcareous  formxition  of  the  districts  where  it  prevniLs.  The  Ge 
name  points  decidedly  to  some  connection  with  Krtidt  (crvtii,  chalk).  _ 
Tht?  mentul  symptoms  of  Cretins  do  not  appear  to  differ  frofu  tluvt  rf 
ordinary  idiocy,  as  described  in  the  last  chapter,  but  there  is  m  lulditMi 
characteristic  malformation  of  the  skull  and  body  genertiUy,  and  mi  abatflC* 
of  the  thyroid  gland.  They  show  all  dejirees  of  defect  of  intellifrFiKt^  *" 
that  a  Royal  Commission  on  Cretinism  which  rep*>rted  to  the  ^^ariifiiis 
Govern meut  in  1848,  divided  them  into  three  claa»e«.  for  ^hich  tliey  f^ 
posed  the  names  of  "  cretins,"  '*  semi-eretins/'  and  "  critineux/* 

Endtmic  crrtinixm. — The  most  marked  form  of  this  curiouA  ^mtm 
occurB  endemically  in  the  Alps,  and  here  cretins  are  well  known  to  < 
from  ordinary  idiots.  They  are  seldom  more  than  four  feet  mii4  a  hallj 
height,  and  often  below  three  feet.  They  have  large  brae hy cephalic 
The  features  are  broad  and  ugly ;  the  eyes  wide  apart  :  the  ciaae  1 
the  root,  i\'itli  widespread  alee  :  the  lips  thick  ;  the  mouth  larg«  aad  ' 
open,  so  as  to  allow  the  saliva  to  escape.  The  forehead  and  chf<riE9  9f^ 
wrinkled  and  the  skin  is  coarse  and  rough.  The  hair  {nx>ws  law  pq  ikc 
forehead,  and  is  coarse  and  bristly.  The  cheat  is  narrow,  tlti*  beWr  br^ 
and  the  limbs  crooked.  The  hand^  are  etumsy  and  hranil,  with  iWt 
fingers.     All  cretins  look  old  alike,  and  one  of  twenty  is  like  oue  of  fortj* 

The  admirable  investigations  of  Virchow  have  shown  fhaf  nil  %hm  pact- 
liarities  in  the  configuration  of  the  cretin's  skull  and  fiiv  dt  d 

prematuro  ossification  of  the  base  of  the  skull.     In  n  ^  -<  ^ 

found  complete   synostosis   of  the   basi-occlpital   and   basi-sphmoid  bowi^ 
with  a  continuous  layer  of  diploe  from  one  to  the  o»i»m^    -.^  jj^ 
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of  the  original  separation  could  be  diBCOvered.  The  basi-  and  pre-sphenoid 
bones  were  also  fused  together;  but  this  is  less  important,  because  their 
union  usually  takes  place  soon  after  birth,  whereas  the  basilar  process  and 
the  sphenoid  bone  should  remain  separate  until  at  least  the  fifteenth  year. 
The  premature  completion  of  this  "  tribasilar  synostosis  "  (as  Virchow  calls 
it)  puts  a  stop  to  further  growth  of  the  basis  cranii  in  an  antero-posterior 
direction,  and  gives  rise  to  a  marked  deformity  in  the  shape  of  the  base 
internally.  The  sella  turcica  is  very  narrow,  and  the  parts  in  front  of  the 
posterior  clinoid  processes  form  a  greater  angle  than  normal  with  the 
elivus  or  basilar  process.* 

Laterally,  the  cretinous  skull  doubtless  expands  abnormally,  so  as  to 
compensate  for  the  deficiency  in  its  antero-posterior  diameter,  and  this  gives 
to  the  features  of  the  cretin  their  peculiar  breadth.  The  sunken  root  of 
the  nose  is  probably  due  to  deficient  forward  growth  of  the  vomer. 

The  configuration  of  the  head  and  face  in  cretinism  is,  then,  directly  I 
attributable  to  premature  synostosis  of  the  basal  sutures ;  and  probably,  as  , 
Griesinger  suggested,  the  shortening  of  the  fingers  and  other  parts  of  the 
limbs  may  depend  on  too  early  union  of  the  epiphyses. 

Clinical  relation  to  bronchocele, — The  most  important  fact  in  the  aetio- 
logy of  cretinism  is  the  close  relation  which  it  holds  to  endemic  goitre.  In 
this  country  as  well  as  in  others,  goitre  prevails  in  districts  where  cretinism 
is  not  met  with.  Indeed,  the  only  place  in  England  where  endemic  cretinism 
has  been  observed  is  the  village  of  Chiselborough  in  Somersetshire;  and 
Dr  Petherton,  who  in  1847  discovered  it  there,  lived  to  see  it  almost  die 
out.  On  the  other  hand,  there  is  probably  no  district  in  the  world  where 
endemic  cretinism  occurs  without  goitre  being  still  more  common.  More- 
over, it  has  been  noticed  that  when  a  family  migrates  into  a  place  where 
both  diseases  are  met  with,  goitre  is  the  first  to  appear;  it  is  only  in  the 
second  or  third  generation  that  cretins  present  themselves.  These  facts 
^eem  to  point  to  the  conclusion  that  both  diseases  are  allied  in  origin. 

Many  cretins  are  also  goitrous ;  but  others,  instead  of  an  enormous 
bronchocele,  have  no  thyroid  at  all,  and  these  are  usually  the  worst  cases. 
According  to  the  Report  of  the  Sardinian  Commission,  goitre  is  absent  in 
one  third  of  the  cases  of  cretinism. 

Sporadic  cretinism, — It  is  remarkable  that  scattered  cases  of  cretinism 
sometimes  occur  in  England,  and  in  these  the  thyroid  is  deficient.  In 
papers  in  the  '  Medico-Chirurgical  Transactions '  (1871)  and  the  *  Patho- 
logical Transactions  *  (1874)  Dr  Fagge  originally  described  these  cases  as 
'Sporadic  Cretinism.  In  this  form  of  the  disease  there  seems  never  to  be  a 
bronchocele ;  but  in  the  case  of  a  boy  who  came  to  Guy's  Hospital  from 
Halden,  in  Kent,  a  sister  had  goitre.  In  most  cases  the  thyroid  is  entirely 
absent,  and  no  trace  of  it  can  be  discovered  on  dissection,  a  fact  first 
pointed  out  by  Mr  Curling  in  1850.  In  most  respects  sporadic  cretinism  is 
identical  with  the  endemic  form  of  the  disease.  Some  of  the  figures  which 
illustrate  the  above  communications  on  the  subject  (figs.  1  and  3,  pi.  iii, 
'  Med.-Chir.  Trans./  vol.  liv,  and  fig.  2,  pi.  xii,  *  Path.  Trans.,'  vol.  xxv)  show 
how  close  is  the  resemblance  between  the  two. 

*  Yirchow  found  that  the  Hlope  of  the  elivus  was  unduly  steep  in  one  foetus.  But  at  an 
«arly  age  a  steep  elivus  is  normal ;  and  Niepce  found  that  in  tlie  cretins  whose  bodies 
he  examined  this  part  was  horizontal;  an  observation  which  receives  confirmation  from  a 
dissection  of  my  own.  It  would  therefore  seem  that  the  premature  closure  of  the  spheno- 
occipital suture,  although  it  arrests  growth,  does  not  prevent  some  of  the  changes  in  the 
base  of  the  cranium  which  should  take  place  during  childhood. — C.  H.  F. 
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One  patient  affected  with  sporadic  cretinism,  at  the  age  of  sixteen 
years  and  a  half  was  only  two  feet  eight  inches  high;  another,  when 
twenty  years  old,  was  only  two  feet  four  inches  high.  They  have  the  lame 
broad,  square  hands  and  short  fingers,  the  same  dry  hair,  the  same  rough 
scurfy  skin  as  we  described  in  Swiss  cretins.  Their  heads  are  large  and 
broad ;  their  noses  are  flat  at  the  root,  so  that  the  distance  between  the  ejen 
is  increased ;  and  their  mouths  are  large  and  gaping,  with  thick  hpe. 

In  the  only  case  in  which  an  autopsy  was  made  (a  patient  of  Dr  Gralh 
ham,  of  Earlswood)  the  base  of  the  skull  was  much  altered  in  shape;  xhv 
posterior  clinoid  processes  were  at  a  higher  level  than  the  anterior,  and 
the  sella  turcica  was  very  narrow.  The  clivus  was  horizontal,  and  it* 
position  seemed  to  be  part  of  a  general  elevation  of  the  occipital  in  relation 
with  the  other  bones,  for  the  cerebellar  fossae  were  exceedingly  shallow. 
The  patient  was  twenty-one  years  old  at  the  time  of  death. 

The  intelligence  of  all  those  affected  with  sporadic  cretinism  is  more  or 
less  imperfect,  and  many  of  them  present  an  extreme  degree  of  idiocy,  ho 
as  to  be  deprived  of  the  power  of  speech.  Their  disposition  is  generallv 
mild  and  tranquil,  and  in  this  respect  they  seem  to  differ  from  the  subjecU 
of  the  endemic  disease  :  for  Griesinger  says  that  the  latter  are  unAOciahle 
and  repugnant  to  each  other.  Probably,  however,  much  depends  on  tht* 
conditions  in  which  such  patients  are  placed,  and  the  amount  of  care  and 
interest  bestowed  upon  them. 

Isolated  cases  of  cretinism  have  been  reported  in  England  at  Oldham, 
at  Crompton,  Duffield  and  Matlock  in  Derbyshire,  and  in  more  than  one 
place  in  Scotland.  Langdon  Down  recorded  twelve  and  Beach  five  English 
cretins.  A  typical  one  is  described  by  Dr  F.  N.  Manning,  of  Sydney,  in  the 
'  Trans.  Med.  Congr.  of  Australia,'  1889  (p.  834) ;  and  Dr  Stirling  {ibid,, 
p.  840)  records  six  cases  from  South  Australia,  with  characteristic  photo- 
graphs. 

Dr  Anderson,  of  Cape  Town,  informed  the  writer  in  1894  that  he  ha» 
only  seen  one  case  of  cretinism  and  none  of  myxoedema  in  South  Africa. 

A  curious  feature  of  sporadic  cretinism  is  the  presence  on  each  side  of 
the  neck  in  the  ''  posterior  triangle,''  outside  the  stemo-mastoid  muscle,  of 
a  soft,  lobulated,  and  moveable  lipoma.  A  characteristic  case  of  sporadic 
cretinism  is  figured  by  Dr  Fletcher  Beach  in  the  '  Trans.  Intern.  Med. 
Congr.,'  1881,  vol.  iii,  p.  627,  in  which  there  waa  no  thyroid  and  two  lai^se 
supra-clavicular  masses  of  fat.  In  one  of  Dr  Fagge*s  patients  these  supra- 
clavicular  swellings  were  much  larger  than  hens'  eggs.  Their  size  seemi 
to  be  influenced  to  some  extent  by  the  state  of  the  general  health :  thus  in 
another  case  of  Dr  Beach's  (*  Path.  Trans.,*  xxv)  they  were  well  marked 
when  the  patient  first  came  under  observation,  but  disi^peared  entirelj 
before  death,  which  was  caused  by  protracted  diarrhoea. 

These  fatty  tumours  are  sometimes  found  in  adults  who  otherwise 
appear  to  be  in  good  health.  They  were  very  large  and  well  marked  in  a 
man  weighing  fifteen  stone,  who  consulted  the  writer  in  August,  1887,  for 
obesity  and  symptoms  of  alcoholic  excess. 

Sporadic  cretinism  does  not  depend  on  any  external  cause.  It  has  more 
than  once  been  seen  in  several  children  of  the  same  parenta.  Thus,  in  a 
family  of  twelve,  three  children  were  cretins  of  an  extreme  type,  while  the 
rest  were  healthy,  and  one  was  an  accomplished  oarsman ;  they  were  ill 
born  in  London,  and  their  parents  were  living  in  comfort. 
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One  of  Dr  Fagge's  cases  was  that  of  a  girl,  who  was  stated  by  her  relations  to  have 
been  perfectly  healthy  until  she  was  eight  year^  old,  when  she  fell  ill  with  what  was  sap- 
posed  to  be  a  second  attack  of  measles,  and  kept  her  bed  for  a  fortnight.  After  her 
recovery  her  physical  dcYelopment  underwent  a  remarkable  change.  Her  features  were 
previously  well  formed ;  they  now  acquired  the  cretinous  configuration.  Her  hair,  once 
black  and  abundant,  b^me  light  coloured,  dry,  crisp,  and  scanty.  She  ceased  to  gn^w ; 
at  the  ufi^  of  sixteen  years  and  three  quarters  she  was  only  four  feet  one  inch  in  height. 
Her  hands  and  feet  were  not  larger  than  those  of  a  child  six  or  seven  years  old.  She  had 
m  fatty  tumour,  the  size  of  a  hen's  egg,  above  each  clavicle ;  and  no  trace  of  the  thyroid 
could  be  discovered  in  front  of  the  trachea. 

Sporadic  cretinism  very  seldom  develops  itself  so  late  as  this,  and  the 
endemic  disease  is  congenital.     But  taken  with  the  fact  that  the  thyroid  is 
congenitally  absent  in  most  cretins,  it  certainly  suggests  that  the  febrile  | 
illness  at  the  age  of  eight  years  led  in  some  way  to  atrophy  of  that  organ»  ' 
and  this  to  supervention  of  the  cretinous  state. 

The  following  case  shows  that  congenital  cretinism  may  be  cured  by 
the  same  means  which  we  shall  presently  describe  in  the  case  of  acquired 
cretinism. 

In  the  American  *  Archives  of  Paediatrics '  for  April,  1895,  Dr  West,  of  I 
Ohio,  reports  and  figures  a  case  of  sporadic  cretinism  in  a  female  child,  the 
only  case  in  a  healthy  family  in  a  district  where  goitre  was  imknown.  She 
todL  half  a  grain  of  dried  powdered  sheep's  thyroid  daily,  and  afterwards 
glycerine  extract  from  the  time  she  was  a  year  and  six  months  old.  After 
six  months  she  had  the  appearance  of  a  healthy  and  intelligent  child,  wiUi 
her  hair  grown,  her  coloiu*  natural,  and  able  to  sit  upright. 

Dr  Anderson,  of  Cape  Town,  found  that  the  administration  of  thyroid 
tablets  produced  marked  improvement  in  a  case  of  sporadic  cretinism  in 
Cap6  Town,  and  the  same  method  has  been  successful  in  Europe. 

Etiology  of  goitre, — ^Bronchocele  is  not  always  a  real  increase  of  thyroid 
tissue,  and  may  be  compared  to  pseudo-hypertrophy  of  muscles,  the  bulky 
lungs  of  emphysema,  and  the  large  white  kidney.  At  all  events,  we  have 
seen  that  it  is  connected  with  cretinism  geographically  and  by  descent. 

Goitre  usually  occurs  in  the  valleys  of  a  limestone  formation ;  but 
drinking-water  impregnated  with  lime  salts,  magnesia,  or  ferrous  sulphide 
cannot  be  its  true  cause.  Bronchocele  is  common  in  many  mountainous 
countries,  not  only  in  the  Alps  ("  Quis  tiunidum  guttur  miratur  in  Alpibus?'^ 
asked  .Juvenal),  but  also  in  the  P3rrenees,  in  Southern  Germany,  in  the  Peak 
district,  where  it  is  known  as  **  Derbyshire  neck,"  and  in  elevated  regions 
in  China,  in  the  valleys  of  the  Himalayas  and  of  the  Andes  ("  Mountaineers 
dewlapped  like  bulls '').  It  does  not  occur  endemically  in  hot,  flat,  or  low- 
lying  districts,  or  near  the  sea-coast. 

Cretinism  is  far  more  restricted  in  range ;  but  beside  the  sporadic  cases 
above  described,  it  occurs  endemically  in  the  goitrous  regions  of  Switzerland, 
the  Engadine,  and  the  Tyrol;  also  in  the  Pyrenees,  in  Cashmere,  and  in 
Peru.  It  is  found  among  the  inhabitants  of  valleys,  only  because  the 
Talleys  are  the  parts  inhabited;  among  those  who  drink  snow-water,  only 
because  snow-water  is  drunk  among  the  mountains — for  there  are  no  cretins 
among  the  Russians,  Norwegians,  Icelanders,  or  Greenlanders, — and  it  is 
found  among  a  goitrous  population,  because  some  imknown  cause  produces 
both  diseases,  the  one  directly,  the  other  by  successive  generations  gradually 
enhancing  its  effect. 

Two  views  have  been  taken  of  the  relation  of  cretinism  and  goitre.  One 
was  put  forward  by  Dr  Fagge  in  1871,  namely,  that  they  are  both  anta- 
gonistic effects  of  the  same  cause,  and  that  goitre  is  protective  against 
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cretinism  ;  that  when  the  cause  begins  to  aurt,  or  acts  with  but  Ultl«     

8ity,  the  sole  etfect  is  i,'oitre ;   but  that  if  it  acts  with  great  iDtenfittj,  if 
upon  fiucceseive   t^enertttions,   it   at   length   producei   cretinism    ua  well 
goitre.     When  goitre  has  existed  in  a  family  for  two  or  three  ueoenlion. 
the  structure  of  the  thyroid  may  undergo  increasing  deteriormtion  in 
of  the  succeeding  generation  ;    until  families   in  which    cretini^ui  ha« 
vailed  undergo  complete  extinction  withLn  a  very  few  years.      Acooniiiig 
the  Sardinian  Coiiuuission  it  is  rare  for  any  family  residing  In  the  Valtdffioi 
to  reach  a  fifth  generation  :   so  that  but  for  iuimi|>T**tion  into  this  Tilkf 
it    would    become    altogether   depopulated.     Large    goitres    urf    irequott^ 
present  in  the  non^cretinous  brothers  and  sisters  of  cretins. 

The  other  and  now  generally  accepted  eiplanation  of  the  reimiiom  I*-, 
tween  goitre  and  cretinism  is  that  they  are  not  antagonistic^  but  tMmfrcvtti' 
efl'ects  of  the  sauie  unknown  cause  ;  that  endemic  goitre  is  not  a  tnue  h 
trophy,  but  a  degeneration  of  the  thjToid,  and  thai  althoui^h  a  lo<^  dlifiW, 
3'et  when  inherited,  or  when  su]>ervenLng  early,  or  when,  mcMt  of  all  tie 
thyroid  is  congenitally  absent,  it  producei*  widely  spread  iind  aerio^is  St/tm^ 
ance,  so  as  to  affect  the  nutrition  of  the  whole  body.  We  shall  presenUt 
see  that  this  view  is  supported  by  the  renults  of  experiiueiital  and  suf^i 
removal  of  the  thyroid*  But  before  mentioning  artiticial  and  traumatic 
tinism  it  will  be  well  to  describe  an  allied  condition,  not 
sporadic,  not  congenital  but  acquired,  and  sometimes  not  »i 
long  after  adult  life  is  reached. 

CRSTmoiD  Co^'DI'^o^^  ix  Adults.*— Sir  William  GuU  first  de«cribc<l  ii 
1873  (•  Clin.  8oc.  Trans./  vol.  vii)  a  remarkable  condition  which  h*  ttnofll 
rrtfinaid,  and  which  occurs  in  adults — mofet  frequently  in  aidult  woocn 
It  is  characterised  by  a  change  in  the  features,  which  become  hrtKad  aaJ 
flattened  :  the  eyes  appear  too  wide  apart,  the  lU^  nasi  become  thick,  tb* 
lips  large,  the  connective  tissue  below  the  eye&  loose  and  bug^,  aitd  tiist 
under  the  jaws  and  in  the  neck  thickened.  The  tom«ue  ts  so  lar^  ai  t^ 
embarrass  articulation,  and  interfere  with  wearing  false  teeth.  The  lti&ii» 
are  broad  and  "  spade-like.'*     The  texture  of  the  skin  liec^  '    utti 

the  hair  thiu*  scanty,  and  coarser  than  before.     The  ge::  }^, 

sometimes  of  u  dirty  white,  recalling  that  of  the  cachexia  c.t  i^  i  v  sypliiltik 
or  by  lead,  sometimes  of  a  clear  lemon-yellow  like  that  of  iVtl^M'-oi  r  a&mnia; 
but  the  cheeks  are  most  commonly  rosy,  not  only  from  diljil«>d  teiniv  hot 
with  a  diffused  red  as  if  from  rouge.  At  the  sivme  time  the  ditpimlioB  «/ 
the  patient  undergoes  an  alteration,  activity  of  mind  jrivinj*  phi«  to  a 
gentle  placid  indifference.  The  tem]»erature  is  almost  alirayt  «uboarmal. 
and  there  is  frequent  complaint  of  feeling  cold. 

A  striking  case  of  this  malady  was  under  the  writer's  care  in  IH85.  ^ 
had  the  coarse  scanty  hair,  the  saJJow  complexion,  with  ^potn  of  tiritrlit  rwl 
on  the  cheeks,  looking  us  if  she  painted,  the  subconjunctivnl  ciadima,  tht 
broad,  clumsy  hands,  thick  blubber  lips,  slowness  in  answering^  and  trmaqf^I 
temper.  The  contrast  with  a  pbotograpli  taken  years  before  wns  mcrt 
remarkable.     Though  the  ''  bladders  "  under  the  eyes  looked  i>  '  '^^ 

acupuncture  failed  to  bring  out  a  drop  of  serum.     Another  v.  rt 

another  division  nf  the  game  ward  under  Dr  Taylor,  and  the  reaeui 


*  *'A  cretinoid  state  supervening  in  ■dnlt  life  in  women  (n 
CEtlcma  (Ord),  Cachexia  pachyderm iqiie  (Clmrcot),  C*cheim  »t 
tad^me  primitive  et  npergtoiri?  ( Re verdin}^ Acquired  or  stlult  cr*-tnM.iD. 
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the  two  was  remarkable.  In  fact,  the  physiognomy  when  fully  developed 
is  unmistakable. 

The  year  before  (1884)  there  was  a  man  in  Philip  Ward  in  an  early 
stage  of  the  same  condition.  His  deliberate  answers,  heavy  aspect,  and 
placid,  ox-like  demeanour  were  already  characteristic.  Afterwards  oedema, 
spade-like  hands,  and  the  other  features  above  described  developed  into  a 
typical  picture ;  so  that  when  he  was  subsequently  in  St  Thomas's  Hos- 
pital, and  was  shown  by  Dr  Stone  at  an  examination  (1887),  every  candidate 
recognised  the  disease  at  once,  even  though  he  had  never  seen  a  case. 

The  uniformity  of  aspect  of  this  affection,  whether  occurring  in  women 
or  more  rarely  in  men,  is  not  the  least  remarkable  of  its  characters. 

In  1892  we  had  in  Philip  Ward  a  well-marked  case  of  myxoedema  sent  up  from 
Twyford  by  Dr  Fredk.  Young.  The  patient  was  a  man  of  thirtj-six,  and  the  contrast 
between  a  photograph  he  brought  with  him,  taken  ten  years  ago,  and  one  taken  since  his 
admission  was  most  striking.  His  hair  was  coarte  and  tliin,  the  forehead  bald;  the  whole 
face,  neck, and  body  swollen  and  thick,  but  not  pitting  (adema  durum);  the  eyes  looked 
•mall  and  the  lips  blubbered ;  the  cheeks  were  of  a  bright  red  colour ;  the  tongue  and 
mucous  membrane  of  the  mouth  little  altered.  The  hands  were  characteristically  broad, 
coarse,  and  short.  Speech  was  deliberate,  but  not  sq  slow  as  in  many  other  cases.  The 
temper  was  placid,  easy,  and  satisfied.  The  thyroid  curtilHge,  cricoid,  and  trachea  were 
readily  felt,  and  moved  naturally  in  deglutition,  but  there  was  no  thyroid  to  be  felt. 

An  elaborate  report  on  109  cases  collected  from  various  soiu-ces  was 
published  by  the  Clinical  Society  as  an  appendix  to  the  21st  volume,  and 
forms  the  most  complete  account  of  the  disease  that  exists.''^ 

This  disease  differs  from  the  sporadic  cretinism  above  described  in  the 
absence  of  deformity  of  the  bones,  and  in  the  slight  degree  in  which  the 
luind  is  affected ;  both  these  differences  no  doubt  depend  upon  its  late 
development.  But  it  clearly  depends  on  the  same  essential  pathology,  and 
<;hiefly  differs  from  congenital  cretinism  in  the  fact  that  the  thyroid  is 
affected  when  the  stature,  the  ossification  of  the  bones,  and  the  mental 
•development  are  already  completed.  Accordingly  we  may  speak  of  endemic 
and  sporadic  cretinism  in  the  child,  and  of  acquired  sporadic  cretinism  or 
'  **  cretinoid  condition  "  in  the  adult ;  or  we  may  (as  was  once  proposed  with 
the  air  of  a  great  discovery),  instead  of  calling  the  condition  described  by 
Gull  acquired  cretinism,  call  cretinism  congenital  myxoedema. 

The  early  cases  of  this  disease  were  sometimes  mistaken  for  examples 
of  chronic  Bright's  disease ;  in  many  patients  there  is  albuminuria,  and  in 

Ieome  the  other  signs  of  granular  degeneration  of  the  kidneys,  but  in  others 
equally  marked  the  urine  is  perfectly  normal.  The  apparent  oedema  is  not 
ordinary  anasarca,  for  serum  does  not  exude  on  puncturing  the  skin.  In  a 
I  patient  who  died  at  St  Thomas's  Hospital,  excess  of  mucin  was  found  in  the 
cedematous  tissues  after  death;  accordingly  the  name  "myxcedema"  was 
proposed  by  Dr  Ord  for  this  remarkable  cretinoid  condition  in  adults  (1880). 
■  The  condition  which  suggested  it  is  not  constant,  for  no  excess  of  mucin  has 
;  been  found  when  sought  for  in  other  cases  ('  Clin.  Soc.  Report,'  1888,  pp. 
i  47 — 54),  but  it  appears  to  be  present  in  the  cases  to  be  next  considered  of 
:  traumatic  myxoedema. 

j  *  Among  the  early  cases  observed  in  England  since  Sir  William  Gull  first  drew  attention 
,  to  the  subject  the  following  may  be  mentioned: — Dr  Ord  (*  Med.-Chir.  Trans.,*  1878; 
;  •Clin.  Trans.,'  xiii,  1880),  Duckworth  ('Clin.  Trans./  xiii.  1880).  Caviify  {ibid,,  xv,  1882), 
;  John  Harley  (*Med.-Chir.  Trans..'  1884).  Drewitt  ('Clin.  Trans.,'  xvii,  1884),  Nixon 
I  (*Dablin  Quart.  Joarn.,'  Jan.,  1874).  Cases  have  also  been  recognised  in  France;  and  in 
I  Germany  by  Riess,  Erb,  Senator,  and  Landau  (*  Berliner  klin.  Wochcnschrift,'  1886, 1887). 
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Some  caaes  of  myxoedema  have  been  confoimded  witli  acttunegtlf  (cL 

p.  548)  ;  but  the  two  conditions  are  perfectly  distinct. 

Artificial  crtiini^sm. — Before  myxtedema  was  recognised  on  Ukt  C4Wi- 
tinent,  a  remarkable  condition  which  has  been  called  ^'  cacbexim  ftmm* 
priva  *■*■  was  observed  as  the  result  of  extirpation  of  bronchocele  br  Swwt 
surgeons,  Dr  Reverdin,  of  Genera  (in  1882),  and  Dr  Kocber,  of  Berae. 
After  some  months  the  patients  who  have  survived  the  operataoo  begin  m 
show  mental  hebetude,  pallor,  oedema,  and  some  other  of  the  eliAaielefi  fit 
an  adult  cretin  (*  Arch.  f.  kl  CMr.;  188:^.  p.  254). 

In  the  following:  year  Schitf  and  Wagner  successfully  remored  the  tbjTqid 
in  dogs,  and  found  that  the  operation  was  followed  by  cerebrnl  disturbaace. 
tremors,  and  cnnvulsions,  at  first  clonic  but  t^en  tetanic,  ending  in 
by  coma. 

The  same  operation  was  innocuous  in  rabbits  owing  to  the  pttratlij 
in   these   auitiials   being   separated   from   the   principal    thyroid.     Iiiier 
parathyroids  are  also  present  in  di>j^a. 

The  inoBt  important  results  for  human  pathology  an*  tbo^e  obtatoed  «i 
monkeys  by  Mr  Victor  Horsley  ('*  The  Brown  Lecturea,"   reported  in  ibf 
'  Brit.  Med.  Journ./  Jan.,  1885).     He  found  that,  usually  wrichin  &  week  i 
the  operation,  fibrillary  tremors  appear  in  the  limbs,  which*   like 
paralysis  agit^ins.   cease   on   voluntary  movement.     The    monker 
anaemic,  with  increase  of  leucocytes  as  well  as*  diminution  of  red  Xm 
sits  moping  and  imbecile.     The  eyelids  and  abdomen  swelL     The 
tare  falls  below  normalf  all  tremors  disappear^  and  the  animal  diea 
in  from  five  to  seven  weeks. 

Two  remai'kable  conditions  appear  to  justify  the  applic&tion  of  tilt ' 
my3[oedema  to  this  condition.  One  is  great  swelling  of  tbe  stibinatillMy 
and  parotid  glands,  with  changes  in  the  latter,  which  brinir  it  nearer  i 
muciparous  gland;  and  the  other  is  the  great  increase  of  niudn  in  tlw 
connective  tissues,  especially  the  tendons  and  superficial  fjiacia,  and  itt 
appearance  in  traces  in  the  blood.  These  facts  rest  upon  oiu&lTsiei  m^ 
by  Dr  Halliburton,  and  on  similar  results  obtained  by  Proles#or  Weidw  of 
Baltimore  (^  New  York  Medical  Record/  1888,  p.  368). 

The  agreement  of  these  results  with  those  observed  in  hii2&«xi  bttip 
after  thyroidectomy,  and  of  both  with  the  cretinoid  cundition  d«ecfibrd  If 
Gull,  and  with  sporadic  and  endemic  cretinism  itself,  go  far  to  prnw  tib» 
view  above  taken  of  the  relations  between  cretinism  and  goitre. 

But  if  this  is  admitted  and  we  deduce  all  the  symptoms  of  oongcBilti 
(endemic  or  sporadic)  myxcedema  (cretinism),  of  the  cretinoid  coDclctte 
in  adults  (acquired  m>^oedema),  and  of  cachexia  strtuuipnTm  (inniiPtfdr 
myxoedema),  alike  from  the  absence  of  the  thyroid  secretion — thefv  ttiD 
remains  the  question  how  this  deprivation  can  so  profoundly  alter  tht  mitn- 
tion  of  the  skin,  the  hair,  the  connective  and  adipose  tissues,  the  britn,  woA 
even  the  skull. 

We  can  only  compare  it  to  the  wonderful  and  wideapreftd  elfecla  pt^^ 
duoed  by  castration  in  animals,  particularly  on  the  skin  and  its  apptft^nfiit 
on  the  production  of  adipose  tissue,  and  on  tbe  habits  and  diipositioD.  A 
further  parallel  is  furnished  by  the  remarkable  fact,  now  estmbttibML  ^B0 
disease  or  removal  of  the  pancreas  may  cause  diabetes  mellitos,  «ad  hf  iki 

•  Sfntma,  aA  the  eqjiivnleDt  of  ncrofuia,  tne»nt  ariifiimlly  a  swo{t«Q  neck*  i — '  -***■•• 
apptiod  indiffcrtf'Utly  to  goitre  and  to  two1]«n  cprvical  lympb-glandi.     la  f^ 
been  reftricted  to  the  former  meaniiif »  *o  tliat  "  ttruma  "  m^»ii»  a  H«M>»fc«ft 
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effects  of  destruction  of  the  adrenals  in  Addison's  disease.     Yet  another  ' 
analogy  is  presented  by  Dr  Bradford's  remarkable  observations  of  the  far- 
reaching  changes  in  metabolism  produced  by  removal  of  a  certain  propor- 
tion of  renal  tissue  in  dogs.     All  of  these  are  examples  of  Paget's  doctrine, 
that  every  organ  is  in  some  sense  excretory  to  other  organs. 

The  most  probable  hypothesis  is  that  an  ^*  internal  secretion  "  is  fur- 
nished to  the  blood  by  some  of  the  "  ductless  glands,"  and  also  by  the 
testes,  the  pancreas,  and  possibly  by  the  kidneys,  and  that  the  absence 
of  this  disturbs  the  economy  so  as  to  produce  the  effects  described. 

A  point  in  favour  of  this  supposition  is  that  if  a  small  portion  of  thyroid 
is  left  behind,  myxoedema  does  not  eiv^ue ;  and  the  same  applies  mutatis 
mutandis  to  the  pancreas  and  the  kidney.  Another  is  what  we  shall  pre- 
sently relate  as  to  the  cure  of  myxoedema. 

The  exact  constitution  of  the  secretion  is  at  present-  unknown,  but  it 
appears  to  be  contained  not  in  the  blood  or  in  the  nucleo-albumin  derived 
from  the  epithelium  lining  of  the  th3rroid  vesicles,  but  in  the  colloid  material 
which  fills  the  vesicles,  and  is  probably  secreted  by  the  epithelium.  A  com- 
pound containing  phosphorus  and  iodine  has  been  isolated,  and  has  been 
found  therapeutically  and  prophylactically  active  in  the  same  way  as  thyroid 
extract. 

The  relation  of  the  symptoms  of  exophthalmic  goitre,  with  an  enlarged 
and  highly  vascular  thyroid,  to  those  of  myxoedema,  will  be  discussed  in  a 
future  chapter. 

Treatment. — No  drugs  have  any  influence  on  the  cretinoid  condition  in 
adults,  though  pilocarpine  and  other  medicines  used  to  be  given  in  hopes  of 
benefit.  The  cure  of  the  disease  depends  on  supplying  the  place  of  the 
missing  thyroid.  This  was  first  proposed  by  Dr  Murray,  of  Newcastle ;  and 
extract  of  healthy  thyroid  was  injected  under  the  skin,  or  fragments  of 
sheep's  thyroid  were  grafted  into  the  peritoneum  (1892).  But  the  astonish- 
ing discovery  was  soon  after  made  that  when  eaten  and  digested,  thyroid 
glands  still  retain  their  efficacy,  and  the  consequent  treatment,  first  pro* 
posed  by  Dr  Hector  Mackenzie,  of  St  Thomas's  Hospital,  has  been  found  to 
be  perfectly  successful.  Like  others,  the  present  writer  has  seen  the  most 
remarkable  results  from  the  treatment  by  dried  thyroid  extract,  and  has  not 
yet  met  with  a  failure.  The  only  drawback  is  that  if  the  remedy  is  left  off, 
the  disease  before  long  returns. 
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PHYSICAL  SIGNS  AND  GENE 


**  Who  knowi  bat  that,  as  in  a  watch  we  maj  bear  tl 
iiioviug  of  the  wheels,  and  the  striking  of  the  hammers 
in  altitudes  of  other  noises — who  knows,  I  say,  but  that 
motions  of  the  internal  parts  of  bodies  (whether  anio 
sound  they  make ;  that  one  may  ducover  the  works  p 
•hops  of  a  man's  body,  and  thereby  disoorer  what  instn 


Percussion — Historic — Methods — Physical  qualiii 
Hcsonanct  and  dulness  —  Tympanitic  reso 
Amphoric  and  cracketJ-pot  sounds — Diagnosh 

Auscultation — History — Methods — The  rewrote 
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The  modem  era  in  medicine  was  begun  in 
its  theoretical  side  by  Harvey,  on  its  clinical 
anatomy  and  physiology  languished  from  the 
the  third  decade  of  the  nineteenth  century, 
uncertain  progress  until  the  close  of  the  wax 
Revolution.  Indeed,  certain  fact«  known  to 
unknown  at  the  beginning  of  the  present  cen 

In  the  tifty  years  between  1815  and  186c 
made  in  the  clinical  investigation  of  disease 
auscultation  by  Laennec,  the  recognition  of  Br 
tion  of  the  ophthalmoscope  and  laryngoscope, 
added  the  discovery  of  the  reaction  of  degener 
electricity  to  the  diagnosis  of  nervous  disorders 
that  was  much  earlier  and  far  less  important, — 
the  Rontgen  rays  to  physical  diagnosis. 

Of  these  advances  the  earliest  and  the  mo0 
duction  of  the  physical  examination  of  the  che 


PERCUSSION  1021 

This  was  not  entirely  unknown  to  the  ancients,  and  Auenbrugger  had 
made  important  steps  in  this  direction ;  but  the  chief  merit  of  introducing 
auscultation  as  a  means  of  diagnosis  is  undoubtedly  due  to  Laennec. 

The  mere  invention  of  a  mode  of  listening  to  sounds  within  the  chest 
might  have  remained  a  curiosity,  and  has  more  than  once  led  to  learned 
trifling;  what  made  it  fruitful  was  its  association  with  morbid  anatomy. 
The  great  merit  of  Laennec  (as  of  Bright  afterwards)  was  that  he  con- 
stantly followed  up  his  researches  in  the  wards  by  dissection  in  the  dead^ 
house.  Hence,  notwithstanding  his  premature  death  (by  one  of  the 
diseases  which  he  elucidated),  he  left  the  main  outlines  of  the  detection  of 
pulmonary  diseases  with  few  omissions  to  supply  and  fewer  errors  to  correct.. 

Percussion. — This  method  was  discovered  in  the  middle  of  the  last 
century  by  a  Viennese  ph3rsician,  Auenbrugger,  who  published  in  1761  hia 
*  Inventum  novum,  ex  percussione  thoracis  humani,  ut  signo,  abstrusos  in- 
temi  pectoris  morhos  detegendiS  The  new  method,  however,  seems  to  have 
been  adopted  by  Stoll  alone  among  contemporary  physicians,  and  it  had 
passed  into  complete  oblivion  when  Corvisart,  in  1808,  brought  out  in  Paris 
a  translation  of  Auenbrugger's  work,  with  commentaries  of  his  own,  based 
upon  extensive  practice  at  the  Hdpital  de  la  Charite.  Percussion  was 
,  adopted  by  Laennec,  and  introduced  into  this  country  in  1825  by  Sir  John 
Forbes. 

The  way  in  which  Auenbrugger  performed  percussion  was  by  striking 
the  chest  directly  ^'  with  the  tips  of  the  fingers,  brought  close  together  and 
stretched  out  straight.^'  He  also  directed  that  either  a  glove  should  be 
worn,  or  that  the  patient's  shirt  should  be  kept  on,  so  as  to  avoid  a  slap- 
ping noise.  Even  now  the  bent  fingers  of  one  hand,  with  their  tips  brought 
to  a  level,  are  sometimes  used  to  ascertain  roughly  the  state  of  the  back  of' 
the  lungs ;  but  for  more  delicate  percussion  such  a  method  is  inadequate. 

In  1828  Piorry,  who  was  afterwards  physician  in  the  Charite  at  Paris, 
published  a  work  upon  what  he  termed  mediate  percussion.  This  con- 
sisted in  the  use  of  a  thin  plate  of  ivory  called  a  plessimHre,  to  be  held  by 
the  left  hand  in  contact  with  the  surface  of  the  chest,  while  a  tap  was 
jriven  to  it  with  the  tip  of  the  right  forefinger,  or  with  the  tips  of  the  fore 
and  middle  fingers.  A  hammer,  which  is  known  as  a  plessor,  was  after- 
wards added.  On  the  Continent  these  instruments  are  still  more  or  lesfl 
employed,  and  they  are  sometimes  useful  for  teaching  a  class  without  hurt- 
ing the  patient.  But  in  this  country  the  usual  practice  is  to  simplify 
Piorry's  method  by  using  the  left  fore  or  middle  finger  in  the  place  of  a 
■  plessimeter.  It  is  curious  that  in  his  original  work  Piorry  himself  speakn 
of  that  plan  as  having  been  already  adopted  by  certain  English  and  Ameri- 
can physicians  who  had  attended  his  lectures. 

It  must  not  be  supposed  that  percussion  is  easy.  On  the  contrary. 
^much  pains  and  long  practice  are  necessary  to  obtain  correct  results  :  and 
'  most  clinical  clerks  continue  to  make  blunders  in  percussion  long  after  they 
jTiave  mastered  the  difficulties  of  auscultation.  The  stroke  should  come  from 
r  the  wrist ;  it  should  be  short  and  sudden,  so  as  not  to  damp  the  sound  which 
is  produced,  and  the  fingers  at  the  moment  of  striking  should  be  as  nearly 
>'  vertical  as  possible.  After  the  stroke,  a  sufficient  pause  should  follow  before 
■the  next  is  given,  to  enable  the  ear  to  appreciate  the  qualities  of  the  sound 
'produced. 

The  amount  of  force  that  should  be  employed,  and  the  extent  to  which. 
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the  linger  should  be  raised  before  striking,  vary  with  the  thicknch^  of  the 
soft  tissues  over  the  part  of  the  chest  which  is  to  be  struck ;  and  every  pbrii- 
cian  unconsciously  modiiies  his  manner  of  percussing  in  different  patienti 
and  upon  different  regions  of  the  chest  as  experience  ha«  taught  hiui,  ia 
order  to  elicit  the  best  possible  soimd  under  various  conditions.  As  a  nik, 
percussion  can  be  practised  with  skilled  hands  without  causing  any  painful 
sensation ;  but  in  delicate  women,  and  even  in  some  very  thin  men,  tk 
sternum  and  the  ribs  may  be  so  tender  that  a  satisfactory  sound  can  only  be 
elicited  with  difficulty.  Sometimes  cough  is  excited  by  every  attempt  at 
percussion,  and  a  forcible  tap  may  even  lead  to  blood-spitting,  so  that  it  ii 
well  to  abstain  from  this  method  of  examination  when  there  has  been  recent 
hsemoptysis.  In  such  cases,  and  generally  with  children,  it  is  better  to 
begin  with  inspection  and  auscultation. 

Physical  characters  of  percussion^outids. — It  is  important  to  know 
what  characters  or  qualities  of  sound  can  be  appreciated  by  the  ear;  for 
with  hearing,  as  much  as  or  even  more  than  with  sight,  our  supposed 
immediate  perceptions  are  really  judgmenta,  the  result  of  experience,  aod 
not  direct  apprehensions  of  the  physical  properties  which  we  gradually 
learn  to  infer. 

We  can  immediately  tell  little  of  the  direction  and  nothing  of  the  dis- 
tance of  a  sound.  ''  Distant  bronchial  breathing  "  expresses  a  mental  con- 
clusion ;  the  physical  sign  is  *'  faint  bronchial  breathing."  Phrases  like 
large  and  snuzU,  moist  and  dry  sounds,  are  mere  figures  of  speech,  and  mm 
not  be  used  without  this  proviso.  Other  terms  are  comparisons  more  or  leu 
apposite,  which  must  also  be  adopted  with  caution. 

The  qualities  or  categories  of  soimd  are,  so  far  as  we  are  here  concerned, 
the  following : 

1.  Loudness  or  faintness, — This  quality  depends  on  the  amplitude  of  the 
sonorous  vibrations,  on  the  excursion  of  the  waves  of  sound,  or,  as  it  is 
sometimes  put,  on  their  height.  But  the  comparison  to  the  waves  of  vater 
or  the  circles  or  ripples  which  attend  the  casting  of  a  stone  into  a  pond  \i 
misleading,  for  here  we  have  a  bounded  plane  surface  from  which  the  waTtm 
rise  ;  whereas  in  the  case  of  sound  the  vibration  has  no  reference  to  a  plane. 
The  vibration  of  a  tense  string,  as  the  cord  of  a  violin,  is  therefore  a  better 
comparison. 

Loudness  in  a  sound  then  answers  physically  to  the  quality  of  bright- 
ness, strength  or  intensity  in  light,  a  quality  which  depends  on  the  ampli- 
tude of  vibrations  of  ether. 

We  may,  if  we  please,  distinguish  between  mere  loudness  of  a  sincle 
Hound  and  the  effect  produced  by  a  great  number  of  noises,  none  of  which 
by  themselves  are  loud.  It  is  the  same  distinction  as  is  familiar  in  thr 
case  of  visual  vibrations  between  a  single  brilliant  flash  of  sunlight  and  « 
widely  diffused  illumination  of  low  degree,  as  broad  daylight  on  a  cloudy 
day.  This  latter  condition  may  be  represented  by  such  terms  as  voluminoui 
or  massive,  and  is  char^teristic,  for  example,  of  the  healthy  respiratory 
murmur,  which  is  the  result  of  very  slight  sounds  heard  from  innumerable 
points.  But  here  pitch  and  duration  are  combined  with  faintness  to  make 
a  composite  impression. 

2.  Duration, — This  character  applies  in  two  ways.  A  sound  may  be 
prolonged  because  the  movement  which  produces  it  is  long,  as  the  whistle 
•of  a  steam-engine ;  but  it  may  also  last  beyond  the  time  of  the  diiturbance 

which  caused  it,  as  the  sound  of  a  bell  which  is  heard  after  the  stroke  of 
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the  clapper  has  ended.     The  latter  kind  of  prolongation  is  generally  called 
resonant  in  the  popular  sense,  and  when  reinforced,  echoing, 

3.  Continuity  or  interruption. — It  is  seldom  that  a  prolonged  sound  is 
uniform  either  in  loudness  or  pitch :  it  almost  always  wanes  or  fades  upon 
the  ear,  instead  of  stopping  abruptly  as  a  very  short  soimd  does;  and, 
except  it  be  a  musical  note,  it  does  not  preserve  the  same  pitch.  If  instead 
of  growing  louder  up  to  its  maximum  (crescendo) y  or  gradually  fading  into 
silence  (diminuendo — "  the  dying  fall  ),  it  rises  and  falls  in  loudness,  the 
effect  is  a  broken  or  '*  rumbling  "  or  "  clattering  "  sound ;  and  when  we  can 
distinguish  intervals  so  that  the  sound  is  made  up  of  a  series  of  separate 
sounds  it  is  called  interrupted  in  contrast  to  continuous,  like  the  sound  of 
horses'  hoofs  compared  with  that  of  the  wind. 

4.  Pitch. — The  pitch  of  a  sound  depends  on  the  number  of  vibrations 
in.  a  limited  time  of  which  the  ear  is  aw€ure.  The  waves  of  sound  are -said 
to  be  short  and  frequent  or  long  and  slow.  Pitch  therefore  answers  physi- 
cally to  colour,  just  as  loudness  does  to  light. 

5.  Quality  or  "timbre"  is  the  character  by  which  we  distinguish  be- 
tween two  voices  when  singing  in  \mison.  The  sound  may  be  equally  loud, 
equally  long,  continuous  and  uniform,  and  equally  "  true,"  i.  e.  of  the  same 
pitch,  and  yet  we  distinguish  between  two  voices  or  between  two  instruments 
played  "  in  tune.''  The  difference  is  believed  to  depend  on  a  difference  in 
the  overtones  or  harmonics,  but  this  doctrin6  of  Helmholz  is  not  now  univer- 
sally accepted.  Timbre  is  of  little  practical  importance  in  auscultation ;  but 
it  should  be  remembered  that  it  exists  not  only  in  the  spoken  voice,  but  in 
the  vocal  sounds  we  shall  presently  describe  as  bronchophony,  pectoriloquy, 
and  even  segophony.  Moreover,  by  the  timbre  we  can  plainly  recognise  a 
familiar  voice  in  the  cough  though  not  in  a  whispered  speech,  a  proof  that 
the  quality  like  the  pitch  of  the  voice  is  of  laryngeal  origin. 

6.  Tones  and  noises. — Lastly  comes  a  distinction  which  is  clinically  the 
most  important  of  all  the  elementary  qualities  of  sound.  Some  sounds  are 
musical,  i,  e.  their  overtones  (or  secondary  vibrations)  have  an  exact  nimieri- 
cal  relation,  as  multiples  of  the  fundamental  tone,  and  are  called  harmonics. 
Other  sounds,  however,  and  these  are  the  majority,  have  overtones  which 
have  no  regular  numerical  relation  to  the  fimdamental  note;  they  are  not 
always  harsh  or  unpleasing,  and  are  therefore  better  called  non-musical  than 
unmusical  They  are  mere  noises.  The  distinction  admits  of  degrees,  but 
it  is  a  clearly  marked  one,  and  on  recognition  of  the  presence  of  "  tone  "  in 
a  sound  depends  much  of  the  skill  of  the  percussor  and  auscultator. 

Resonance  and  dulness. — In  different  persons  one  cannot  always  elicit 
the  same  sound  by  percussion  of  the  chest ;  nor  ought  the  sound  to  be  the 
same  over  different  parts  of  the  chest  in  the  same  person.  But  in  health  the 
range  of  percussion-sounds  is  limited,  and  most  of  them  can  be  arranged  in 
a  series  of  which  the  limits  are  called  "  dulness  "*  and  "  resonance."!  They 
may  be  thus  defined : 

*  Dnlness  or  flatneu  on  percuMion :  Sonus  obscurusi  Fr.  Matit^ ;  Oertn.  D&mpfang. 

t  BesoDBUce  or  clenrneM  on  percassion :  Sonns  clurus ;  Fr.  Son  Clair ;  Oerm.  Sonorer 
Oder  heller  Scball.  Skoda  used  the  term  leerer  Sehall  for  dull  sound  in  distinction  from 
volier  Sehall  for  u  resonant  one.  It  is  important  to  bear  in  mind  tbat  "  resonance  on 
percussion  "  does  not  mean  tbe  same  tbing  as  wbat  is  called  resonance  in  acoustics.  This 
conventional  way  of  using  a  scientific  term  is  apt  to  lead  to  confusion,  and  would  no  doubt 
liave  been  better  avoided ;  but  it  is  so  universal  that  it  can  scarcely  now  be  altered.  We 
shall  tee  that  the  tame  objection  applies  j»  "  consonance,"  as  uWd  in  auscultation,  and  al^ 
to- tone." 
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(1)  Resonance  is  louder  than  dulness,  i.  e,  the  same  force  of  a  stroke 
will  produce  a  louder  and  further-reaching  sound  on  an  empty  barrel  tbin 
a  full  one,  on  a  chest  full  of  air  than  on  a  chest  full  of  wat«r. 

(2)  A  resonant  sound  lasts  longer  than  a  dull  one,  and  it  maj  be  lo 
prolonged  as  to  be  called  amphoric  or  echoing  resonance. 

A  percussion-sound  may  be  sometimes  broken  or  interrupted  (see  belov 
under  bruit  de  j^ot  fele)^  but  as  a  rule  it  is  continuous  and  uniform,  tad 
in  this  particular  there  is  no  distinction  between  resonance  and  dulnesa. 

(3)  A  dull  sound  is  higher  pitched  than  a  resonant  one. 

(4)  A  resonant  percussion-note  has  always  more  or  less  of  tone,  80Io^ 
times  (as  in  amphoric  resonance  and  the  bruit  d'airain)  a  pure  musical 
note,  more  often  an  imperfect  one ;  whereas  a  completely  dull  percuasioih 
sound  is  a  noise  without  any  tone  whatever. 

The  most  absolutely  dull  note  is  heard  on  percussing  the  fleshy  mim 
of  the  forearm  or  thigh.  Next  comes  that  obtained  by  percussion  orer 
liquid  effusion  in  the  pleura.  Next  the  percussion-note  of  a  solid  lung,  of 
the  healthy  heart  just  below  the  fourth  left  costal  cartilage,  or  of  the  liter 
between  the  right  seventh  and  eighth  ribs. 

The  most  resonant  sound  obtained  by  thoracic  percussion  in  health  in 
heard  where  the  ribs  cover  a  thick  substance  of  lung,  as  in  front  below  the 
clavicles,  in  the  axillae,  or  behind  below  the  scapulae. 

Between  the  extremes  of  dulness  and  resonance  there  are  all  gradA- 
tions,  for  which  the  expressions  "  partial  dulness,"  "  incomplete  resonance." 
*'  muffled  resonance,"  or  "  impaired  resonance "  are  employed.  These 
varieties  of  percussion-sounds  are  heard  in  health,  at  the  borders  of  a  reso- 
nant or  dull  area,  especially  where  a  thin  edge  of  lung  overlaps  a  solid  or^. 
At  such  points  many  different  sounds  are  obtained,  according  to  the  amount 
of  force  used  in  striking.  A  gentle  blow  elicits  a  sound  only  from  the  pam 
immediately  below  the  spot  which  is  struck ;  a  more  forcible  blow  affect^ 
deeper  parts  as  well.  Thus  it  is  usual  to  speak  of  "  superiicial "  and  of 
"  deep  percussion."  But  it  is  well  for  the  auscultator  to  remember  that 
deep  percussion  is  only  "  hard  hitting,"  and  therefore  to  be  sparingly  used. 
We  have  no  power  of  reaching  the  deeper  organs  except  by  adding  to  the 
force  of  the  stroke.  A  resonant  area  interferes  with  the  sound  yielded  bv  a 
dull  area,  although  a  dull  area  does  not  interfere  with  the  sound  yielded  by 
a  resonant  one.     Resonance  spreads,  but  dulness  does  not. 

When  a  solid  organ  is  overlapped  by  lung,  it  is  often  necessary  to  em- 
ploy deep  percussion  in  order  to  detect  the  limit  of  the  solid  organ.  But 
as  a  rule  superficial  percussion  should  be  used  when  the  object  is  to  mA]> 
out  the  relative  positions  of  the  viscera.  When  there  is  disease  of  the  pul- 
monary tissue,  one  has  to  ascertain  by  repeated  trials  what  amount  of  force ' 
is  necessary  to  bring  out  an  altered  percussion-sound  most  distinctly. 

As  a  rule,  it  is  by  comparing  the  two  sides  of  the  chest  together  iu 
the  person  under  examination,  rather  than  by  an  absolute  standard,  that 
one  judges  of  the  results  obtained  by  percussion.  But  if  both  sides  are 
diseased  this  method  may  fail ;  and  even  when  only  one  side  is  diseased 
it  is  necessary  to  have  some  kind  of  standard,  or  one  might  suppose  that 
the  healthy  side  was  too  resonant  instead  of  the  diseased  being  too  dull  a 
mistake  often  made  by  beginners. 

Since  the  infra-clavicular  regions  are  frequently  the  seat  of  phthisis 
and  the  basal  regions  of  pneumonia  or  pleural  effusion,  the  MjdUm  an  the 
safest  regions  for  oblQiliim^  tlkA  ivonnal  resonance  of  the  lungs  in  anj 


PERCUSSION  1025 

individual  case;    and  the  right  side  is  preferable,  because   a  distended   I 
stomach  sometimes  gives  a  tympanitic  quality  to  the  axillary  note  on  the 
left. 

The  differences  in  percussion-sound  at  different  parts  of  the  chest  in 
health  require  careful  study.  In  front  the  sound  is  modified  by  the  position 
of  the  liver  and  of  the  heart ;  and  immediately  below  the  clavicles  it  is  more  ' 
resonant  near  the  sternum  than  it  is  further  outwards  away  from  the  adja-s 
cent  trachea.  Behind,  in  the  supra-scapular  regions,  one  sometimes  has  to^ 
use  moderate  force  in  order  to  elicit  anything  but  a  dull  sound.  Below  the 
Bcapulffi  the  sound  is  generally  almost  as  clear  as  under  the  clavicles;  and 
the  resonant  area  on  the  left  side  extends  about  a  finger's  breadth  lower 
than  on  the  right  side  where  the  liver  encroaches  on  the  thorax. 

While  the  back  is  being  percussed  the  patient  should  have  his  shoulders 
drawn  forwards  as  much  as  possible,  crossing  his  arms  well  over  the  chest. 
In  this  way  the  "  interscapular  region  "  is  increased  and  the  "  scapular " 
regions  are  diminished. 

The  thinner  a  man  is,  the  more  resonant  his  chest  is  likely  to  be;  in 
veiy  muscular  or  very  fat  persons  it  is  sometimes  difficult  to  elicit  a  clear 
sound  an3rwhere,  particularly  over  the  back  of  the  lungs. 

Tympcmitic  resonance. — ^We  spoke  above  of  the  percussion  note  under  the 
clavides  as  the  most  resonant  soimd  obtained  from  the  thorax  in  health. 
If,  however,  we  percuss  the  trachea  or  larynx  we  find  the  sound  is  louder, 
longer,  and  more  '^  musical "  still,  and  we  find  the  same  *'  over-resonance  '* 
on  percussing  the  abdomen  or  the  inflated  cheek  in  health,  and  on  percuss- 
ing the  chest  in  emphysema.  This  degree  of  intestinal  resonance  is  called 
trciehedl  or  tubular  (C.  J.  B.  Williams).  A  step  further  in  the  same  direc- 
tion brings  us  to  tympanitic  resonance  (like  that  of  a  drum  when  beaten), 
which  is  often  heard  over  the  abdomen,  particularly  over  the  transverse 
colon,  and  almost  always  over  the  stomach,  as  well  as  over  the  pleura  filled 
with  air.     In  the  last  case  the  clear  resonant  note  is  usually  called  amphoric. 

Originally  a  percussion-sound  waa  called  tympanitic  (or  tympanic,  i.e. 
like  the  note  of  a  drum)  when  it  was  such  as  would  be  yielded  by  an  abdomen 
in  which  the  intestines  are  distended  with  gas,  a  condition  known  as  tym- 
panites since  the  days  of  Hippocrates.     The  sound  elicited  by  percussion 
.  over  an  emphysematous  lung  often  approaches  this  tympanitic  quality. 

Other  varieties  of  percussion  sound. — ^When  the  sternum,  the  clavicle, 
'  or  one  of  the  ribs  is  struck,  a  high-pitched  sound  is  heard  of  what  is  termed 
an  osteal  character.  This  has  some  degree  of  tone,  and  hence  prevents  our 
getting  an  easy  and  complete  dulness  where  the  heart  is  covered  by  the 
sternum,  or  the  consolidated  apex  of  the  lungs  by  the  clavicle,  or  the  brain 
by  the  skull.  Piorry,  who  drew  attention  to  this  osteal  percussion-sound, 
believed  that  not  only  the  lungs,  heart,  and  bones  had  each  its  characteristic 
sound,  but  also  the  Hver,  spleen,  and  other  organs.  There  is  no  reason  for 
accepting  this  doctrine.  All  the  solid  viscera  of  the  body  give  a  dull  note 
when  struck,  and  the  peculiarity  of  osteal  resonance  depends  on  the  remark- 
able elasticity  of  bone. 

Another  peculiar  percussion  note  is  that  heard  over  a  tense  stomach  or 
coil  of  intestine,  and  called  by  the  contradictory  name  of  tympanitic  dul- 
nesSy  or  by  the  arbitrary  and  confusing  term  *'  boxy  resonance."  This  is  a 
shorty  rather  faint,  and  rather  high-pitched  note,  which  has  thus  lost  all  the 
characters  of  resonance  except  tone.  If  a  drmn  is  braced  tight,  the  note 
when  it  is  struck  is  short,  faint,  and  high-pitched,  but  is  still  musical.     This 
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variety  of  resonance  is  frequently  heard  on  percussing  ii  dietended 
or  colon.  A  very  similai*  percussion  note  is  occasionally  met  with  under  0if 
clavicle  when  there  is  effusion  of  fluid  in  the  lower  piirt  of  the  dieftt  od 
even  occasionally  when  the  lower  part  of  the  lung  is  solid  from  hepatiMtkft. 
ItB  presence  was  first  recognised  by  Skoda,  of  Vienna,  and  it  ia  oft«&  ctXki 
Skodaie  resonance. 

The  eravked-jjot  sound*  is  exactly  like  the  chinking  of  cou».  oc  ik 
sound  produced  by  clasping  the  hands  loosely  together  nxid  astrikiiafl^  tVca 
upon  the  knee.  Probably  it  always  depends  upon  the  prupulstoo  of  aimt 
of  a  space  through  a  more  or  less  narrow  opening.  It  wiui  cingtli% 
noticed  by  Laennec,  who  gave  it  the  name. 

Lastly,  it  must  be  stated  that,  besides  the  sound  yielded  by  pefcottki 
which  is  audible  to  bystanders,  the  phjrsician  is  himself  consctoa«  ol  ^itf- 
ences  in  the  tactile  sense  of  resistance  offered  to  hie  txngers  as  he  taps,  ioi 
that  this  feeling  is  often  of  conBiderable  assistance  in  ennbliii^  him  to  i 
correct  inferences  from  his  observations. 

Theory  of  these  sounds. — With  regard  to  the  theoretical  int 
of  percussion-sounds  there  have  been  great  ditferenceg  of  optnioD. 
now  scarcely  any  two  writers  express  the  same  views  ;  and  the  TuriatkiM  i 
nomenclature  are  most  confusing.     It  is  most  desirable  that  in  permiafli 
{and  also  auscultation)  merely  metaphorical,  arbitrary   and  descripttre  vetm 
should  be  avoided,  and  the  recognised  terms  strictly  adhered  to. 

The  seat  of  the  vibrations  which  are  elicited  by  percussion  of  the  rta* 
is  believed  by  Dr  Gee  t^  be  the  middle-sized  and  largest  bronchia ;  foI^'•• 
ing  Wintrieh,  he  thinks  that  the  pulmonary  vesicles  and  the  bmikciurtie^ 
are  too  small  to  yield  it.     But  a  great  obstacle  to  acceptor  hat  vicva 

that  in  bronchitis  resonance  is  unimpaired,  however  col^  the 

tubes  become  lilled  up  with  pus  or  mucus.     The  percussion-sotmd  mm^  I 
partly  due  to  vibrations  of  the  thoracic  walls,  seeing  that  it  hi  chunpcd  1 
their  thickness  m  nmsele  and  by  their  being  loaded  with  fat  or  with  ( 
serum.     Dr  Bristowe  maintained  that  a  percussion-sound  is  **  mainly  (loe  i^ 
the  vibration  of  the  thoracic  walls  alone."     He  assumed  thut  **  eo  wiidi  4i^  i 
each  half  of  the  thorax  as  bounds  lung-tissue  vibrates  beU*like  ■■ 
part  of  that  hnlf  is  struck ;   and  that  the  impure  musical   sound 
elicited  comprises  a  fundamental  tone  due  to  the  vibratiun  of  alii]iKit 
of  it/'     It  is  a  strong  argument  in  favour  of  this  doctrine,  that  deiofwixri 
the  chest,  without  any  apparent  thickening  of  the  ftnrietea*  mmr  give  r 
dulnees   on    percussion,    notwith  stun  ding   that   the    lung    beneath   is 
healthy;   when  there  is  lateral  curvnture  of  the  spine,    for  eiMxa^lk^ 
rounded  projection  fonned  by  the  ribs  on  one  side  uf  the  back  ^tmrJ^ 
yields  a  dull  sound.     That  the  percussion-note,  however,  is  oot 
to  vibration  of  the  thoracic  walls  is  shown  by  the  fttct  that  the  It) 
out  of  the  chest  are  resonant  on  percussion,  and  iiLso  by  the 
the  stomach  and  intestines,  where  uncovered  by  the  ribs,  and  the  dillic*< 
thoracic  tumours  and  hydrot borax,  under  the  ribs. 

The  Skodnic  percussion-sound  above  mentioned  was  explained  1»T  Br> 
towe  aa   due   to   the   vibrating   area   being   diminished,    mnd   cam^ftes^ 
yielding  a  fundamental  tone  which  is  raised  in  pitch-      Or^  at  T*-  W^i  ' 
Mackenzie  puts  it,  if  the  upper  part  of  Uie  pleural  cavitT  conlfci 
the  lower  serum  (as  in  hydropneumothorai>.  the  percussion*noie  ovrr  inf  *^ 

•  JV.  Bruit  dapotf^l^;   Q^rm,  Zisdiciider  odrr  klirretider  Se-lL*!!  alivrmftvli  < 
fiprQtig^nen  Topfet). 
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is  of  kigher  pitch  than  if  there  were  no  water,  and  is  more  decidedly  musical. 
But  the  slack  part  of  the  lung  above  the  fluid  effusion  in  cases  of  ordinary 
tiydrothorax  allows  vibrations  almost  as  freely  as  if  the  air  were  free  instead 
yf  contained  in  the  spongy  lung;  hence  the  note  is  again  high-pitched, 
though  less  pure  and  musical. 

Clinical  import  of  percussion-sounds, — The  precise  practical  significance 
E)f  the  various  modifications  of  sound  elicited  by  percussion  of  the  thorax 
must  be  consiaered  in  discussing  each  of  the  diseases  of  the  lung  and  of  the 
pleura.     But,  in  general,  it  may  be  laid  down  that  dulness  on  percussion  I 
oieans  consolidation  of  the  pulmonary  tissue,  either  from  infiltration  of  its 
[cavities,  or  from  its  compression  by  fluid  or  otherwise.     As  a  rule,  the  dia- ' 
gnosis  between  the  various  causes  of  a  dull  note  is  based  upon  considerations 
independent  of  percussion.     But  the  dulness  resulting  from  the  presence  of 
liquid  in  the  pleura  is  more  complete  or  absolute  than  that  which  arises  in 
almost  any  other  way ;  and  the  sense  of  resistance  is  also  greater,  especially 
when  the  quantity  of  liquid  is  large.     We  must  remember,  however,  that  ' 
dulness  may  be  due,  not  to  any  change  in  the  condition  of  the  limg,  but  to 
obstruction  to  the  conduction  of  vibrations  to  the  ear,  due  to  thick,  and 
particularly  to  oedematous,  pleuritic  adhesions,  or  to  obesity  or  anasarca  of 
the  chest  wall. 

A  tympanitic  soimd  is  either  due  to  extreme  emphysema  of  the  lung, 
or,  if  extreme,  depends  on  the  presence  of  air  in  the  pleural  cavity.  There 
is,  however,  a  very  rare  affection,  diaphragmatic  hernia,  which  may  simu- 
late left  pneumothorax  by  escape  of  the  stomach  through  the  diaphragm 
into  the  chest.  Moreover,  a  distended  stomach  may  push  up  a  shrunken 
limg  until  what  appears  to  be  thorax  yields  a  tympanitic  note. 

The  diagnostic  significance  of  the  amphoric  echo  and  of  the  cracked-pot 
^sound  will  be  fully  considered  elsewhere. 

The  student  should  fix  in  his  mind  that  physical  signs  can  only  give 
•evidence  of  physical  conditions.  Resonance  complete,  excessive,  or  dimin-  / 
ished,  means,  more  or  Iqss  fully  inflated  lung  tissue.  Dulness  points  to 
solidification  of  the  lung  with  or  without  fluid  in  the  pleura.  But  neither 
percussion  nor  auscultation  can  tell  us  the  chemical  or  physical  constitution 
of  the  solids  and  liquids  in  question,  still  less  their  pathological  condition. 
Atmospheric  air  or  oxygen  in  the  pleura  gives  the  signs  of  pneumothorax. 
Senmi  or  pus  or  blood  or  beef-tea  in  the  bronchi  causes  rattles.  Hence  all 
the  terms  we  use  should  be  of  physical  not  pathological  import. 

Before  leaving  the  subject  of  percussion  it  is  well  to  repeat  that 
'*  dull,"  "  resonant,"  and  '*  tympanitic "  are  conventional  terms,  best  de- 
fined, practically,  as  those  elicited  by  percussion  over  the  forearm,  the  right  ■ 
axilla,  and  the  stomach  respectiyely ;  but  that  each  of  these  sounds,  and 
the  many  others  to  be  heard  by  percussion  of  the  healthy  as  well  as  of  the 
diseased  body,  consist  of  a  fimdamcntal  tone  with  endlessly  varied  har- 
monic or  discordant  overtones,  and  that  each  note  may  vary  in  loudness 
or  amplitude  of  vibrations ;  in  pitch  or  number  of  vibrations  per  second ; 
in  duration;  in  quality  or  timbre, 

Myxctdema, — An  effect  of  immediate  percussion,  not  infrequently  seen 
in  emaciated  persons,  is  the  production  of  local  contractions  in  the  muscles 
which  receive  the  tap.  A  rounded  knot  rises  up  at  the  spot  where  the 
pectoralis  major  is  struck,  and  from  this  a  smaller  ridge  spreads  away, 
wave-like,  along  the  fibres  in  both  directions.  This  "  idiomuscular  contrac- 
tion "  has  been  supposed  to  be  characteristic  oi  p\it\i\m ',  \wl  W.  ^^^n«^  Vev 
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moBt  wastiag  dideaises,  whea  the  muscles  are  iu  a  ^onditiua  of  pli| 

**  exhaustion." 


% 


AusccLTATiox.^We  have  seen  that  the  discuveiy  of  Perci 
on  atoDV  ground,  but  after  fiftj  yeaitj  the  seed  sowu  by  Auenbnigger 
fruitful.  His  treatise  was  translated  into  French  by  Corvisart  Ln  1808,* 
tlub  physician  devoted  himself  to  investigatiug  the  ext^^ut  of  dulacw 
the  cardiac  impidBe  as  signs  of  disease.  Among  thofie  who  folkrred 
visart's  practice  at  the  Charite  were  two  friends^  Bajle  and  La^eooe*:. 
endeavouring  to  distinguish  between  '*  active  "  and  '*  pajs^ive  '*  enliirgeiiKit 
of  the  heart  (i.  f ,  between  hypertrophy  and  dilatation*  when  pefcmafli 
showed  its  size  to  be  increased,  they  carefully  ob«enri^  the  character  of  it& 
impulse,  and  were  in  the  habit  of  applying  the  ear  rather  thaa  th«  hasd  U 
the  cardiac  region  for  this  purijose.  One  day  (about  1815)  Lueiwirc  »•* 
consulted  by  a  young  woman  who  had  the  general  symptoms  of  diica^r  d 
the  heart,  but  in  whom,  as  she  was  fat,  he  was  unable  to  feel  the  ixopuiK 
with  his  tingeiB.  He  was  hesitating  to  put  his  head  to  her  chest,  when  ^ 
remembered  the  fact  that  by  ajiplylng  the  ear  to  one  end  of  t&  plaiik  one  ca 
hear  the  scratch  of  a  pin  at  the  other  end.  So  he  took  a  quire  ol  papcr^ 
and  rolled  it  up  tight.  Thea^  placing  one  end  on  the  piiecc^rdial  region,  md 
applying  his  ear  to  the  other,  he  found,  to  his  pleasure  and  surprise,  tM 
he  could  actually  hear  the  beating  of  the  heart  more  plainly  than  whes  tl# 
ear  was  in  immediate  contact  with  the  thoracic  walL  He  consinictcd  • 
wooden  cylinder  for  the  conductor,  and  soon  began  to  employ  ibe  &0r 
method  of  investigation,  wliich  he  termed  Vauficult^tian  fn^^Hate^  ta  ^ 
study  of  phthisis  and  other  pulmonary  diseases.  He  read  the  Hrst  miemaa 
on  the  subject  in  1818,  and  published  his  j*reat  work  in  the  f olloiri]]^  jMr, 
In  1826  he  died  of  phthisis,  at  the  age  of  forty-tive.  having  «lnM^ 
out  the  subject  so  far  as  concerns  affections  of  the  lung. 

Laennec  was  well  acquainted  with  the  morbid  anatomy  of  the 
to  b©  recognised,  and  this  was  the  reason  why  his  discovery  was  m* 
ful.  He  showed  how  to  distinguish  by  physical  signs  Pneumoiua,  Etttpl^' 
sema.  Pleuritic  efitusion,  and  Pneumothorax  ;  and  he  deBned  the  tnott  iapir- 
tant  variations  of  the  respiratory  murmur  as  well  as  the  chief  adfestittoi^ 
sounds,  to  which  he  gave  the  general  term  rdieit.  He,  like  oth^  {tttlialf^ 
gists  at  that  time,  was  not  aware  of  the  importance  of  Broncbtti*  (eaiarry 
jrulmanairc)  as  a  separate  disease,  and  the  very  term  was  still  tumsed :  btf 
he  described  the  signs  of  oedema  of  the  lungs  and  of  Phthisis  alfiioit  is  w* 
should  descnbe  them  now;  and  ascertained  the  existence  <  t6oiftee  if 

the  curious  sounds  called  ''  metallic  tinkling ''  and  era*  toood.  tt 

well  as  of  the  tactile  vocal  fremitus. 

It  is  remarkable  that  of  the  very  few  reference*  to  8o<unds  heard  If 
listening  over  the  chest  which  have  been  traced  iu  medical  WTitiai^  ol  i* 
earlier  date,  two  are  in  the  works  of  Hippocrates  :  he  mentioDt  tho  le■tlw^ 
like  creaking  of  pleural  friction  and  the  8plash  obtained  bv  saodllBO^ 
According  to  Dr  Gee,  pneumonic  crepitation  is  mentioned  in  van  Sw»t«iV 
*  Commentaries/  published  in  1774,  Why  Harvey  or  Lower  or  M*tijc  ir 
Auenbnigger  himself  never  thoujrht  of  putting  hb  ear  to  the  ehwt  W 
listening  to  the  sounds  of  the  beating  heart  and  the  expandin$2r  lung*,  u 
to  understand.  We  see  now  that  no  special  instrument  was  ai 
Laennec's  cylinder  was  merely  a  convenience,  not  a  Dece«dty  like 
It  Itiiil  been  triiii»Utc4  into  Dutcli  and  [labliihed  at  Uordreelil  In  tTBQ. 
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ophthalmoscope  and  laryngoscope,  and  anyone  might  have  discovered  imme- 
diate auscultation  at  any  period  in  the  history  of  medicine. 

Th^  stethoscope, — In  examining  the  back  of  the  lungs  we  sometimes 
apply  the  ear  directly  to  the  surface  of  the  chest,  with  only  a  towel  or  the 
patient*s  nightrdress  to  separate  one's  ear  from  his  skin.  In  this  way  one 
can  rapidly  judge  of  the  state  of  a  large  part  of  each  lung;  and  it  is  often 
more  convenient  than  using  an  instrument.  It  is,  as  a  rule,  preferable  with 
young  children,  who  are  apt  to  be  alarmed  by  the  sight  of  the  stethoscope 
and  hurt  by  its  pressure. 

In  most  cases,  however,  we  employ  mediate  auscultation.  The  stetho- 
so(^e,  as  originally  designed  by  Laennec  (le  cyUndre),  has  long  ago  been 
discarded ;  it  was  long  and  heavy,  in  shape  like  a  general's  leading  staff  or 
a  thick  and  short  ruler,  and  it  was  needlessly  elaborate  in  construction.* 
This  was  gradually  transformed  into  a  light  hollow  stem  of  wood  having  a 
flat  ear-piece  at  one  end  and  spread  out  into  a  concavity  at  the  other  end, 
which  is  placed  upon  the  chest.  In  applying  it  one  must  be  careful  not  to 
hurt  the  patient  by  pressing  too  hard  or  by  bearing  unevenly  on  one  side  of 
the  rim.  The  ear  must  be  moved  to  the  stethoscope,  and  not  the  stetho- 
scope to  the  ear.  There  is  no  object  in  the  perforation  except  for  lightness ; 
the  sound  is  conducted  by  the  solid  substance,  not  by  the  column  of  air.  A 
very  light  stethoscope  and  one  made  in  two  parts,  wood  and  ivory  or  metal 
or  cellulose,  are  each  so  far  faulty;  a  somewhat  massive  form  made  in  a 
single  piece  of  cedar  is  acoustically  better. 

Many  years  ago  a  stethoscope  was  introduced  in  which  the  chest-piece 
and  an  ear-nozzle  were  connected  by  a  flexible  tube,  and  it  is  still  used  by 
some  good  auscultators.  It  is  extremely  portable,  and  as  convenient  as 
the  binaural  form  for  auscultation  of  the  sides  and  back  of  the  chest 
without  raising  the  patient.  It  goes  by  the  name  of  Dr  Alison,  of  Edin- 
burgh, or  of  Sir  Andrew  Clark. 

For  several  years,  however,  it  has  been  the  custom  to  employ  a  stetho- 
scope with  a  flexible  stem  and  with  two  long  metal  and  ivory  ear-pieces,  one 
of  which  is  introduced  into  the  meatus  of  each  ear,  and  is  held  in  position 
by  an  elastic  band.  To  the  use  of  this  double  or  binaural  stethoscope,  as  it 
is  called,  everyone  should  accustom  himself,  because  of  the  facility  with 
which  the  back  and  sides  of  the  chest  can  be  explored  by  it  in  persons  who 
are  too  ill  to  sit  up.  Students  like  the  instrument  on  accoimt  of  the  loud- 
ness with  which  sounds  are  transmitted  through  it;  but  it  is  not  certain 
that  what  reaches  the  ear  is  always  as  clear  and  distinct  as  when  a  single 
stethoscope  is  employed,  and  the  slightest  movement  of  the  flexible  part 
of  the  binaural  stethoscope  produces  noises  which  are  apt  to  be  perplex- 
ing. Other  disadvantages  of  the  instnlment  are  that  it  is  cumbersome 
to  carry  about,  that  the  least  contact  with  the  patient's  dress  causes  a  loud 
Qoise,  that  it  is  almost  useless  unless  applied  directly  to  the  skin,  and  that 
the  natural  sounds,  as  estimated  by  immediate  auscultation,  are  exag- 
gerated. Its  advantages  are  its  convenience  of  application  to  many  parts 
Df  the  cliest,  the  absence  of  pressure  on  the  patient's  skin,  the  exclusion  of 
t>ther  sounds  by  both  ears  being  occupied,  its  allowing  the  auscultator  to  see 
while  he  is  listening  (not  always  an  advantage),  and  its  making  respiratory 
uid  particularly  caiM^fu;  murmurs  easier  to  hear. 

*  The  specimen  ia  the  Royal  College  of  Physicians  in  London  is  ahont  ten  inches  lonpf 
jid  rather  more  than  an  inch  thick.  It  is  perforated  and  divided  into  three  parts,  so  as  to 
imke  it  butt  the  length  if  desired,  and  to  allow  an  **  obtnTniOT**  \a  \a  VsXvg^  ^'q\»  ot  VSLVvBk* 
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.  A  kind  of  double  stethoscope  with  flexible  leaden  arms  was  devised  br 
the  late  Dr  C.  J.  B.  Williams,  but  abandoned  as  cumbrous  and  inconreniem. 
It  consisted  of  two  sections  joined  together  so  as  to  make  it  longer  or  shorter 
at  pleasure,  and  the  ear-piece  was  flat.  He  adds,  **  It  has  occurred  to  mv 
that  both  ears  might  be  advantageously  employed  in  stethoscopic  eiaiuina- 
tions,"  and  describes  an  instrument  like  the  modem  double  stethoecqit. 
The  modem  form  was,  the  writer  believes,  devised  in  Philadelphia,  appa- 
rently by  more  than  one  physician.* 

The  double  stethoscope  is  best  used  to  determine  the  existence  and 
character  of  slight  or  doubtful  cardiac  murmurs ;  it  is  useful  for  liRtenms: 
to  the  trachea  and  vessels  of  the  neck,  to  the  lungs  above  the  scapulae,  and 
to  the  abdomen,  and  it  or  the  single  flexible  stethoscope  is  almost  indis- 
pensable for  listening  to  the  lungs  of  a  recumbent  patient. 

For  examining  the  heart  and  the  front  of  the  chest  without  removini: 
H  patient's  underclothing,  the  ordinary  wooden  stethoscope  is  the  mctet 
suitable  instrument,  and  should  always  be  used  to  confirm  or  modify  the 
results  obtained  by  the  flexible  stethoscope  (whether  single  or  double),  pani- 
cularly  in  cardiac  cases  and  in  auscultation  of  the  voice. 

For  listening  to  the  back  of  the  lungs  while  the  patient  is  standing  or 
sitting  up  in  bed,  no  form  of  mediate  ausctiltation  is  so  convenient  as  the 
application  of  the  ear  to  the  patient's  chest  covered  by  a  thin  toweL 

Whatever  variety  of  stethoscope  may  be  employed,  one  must  take  care 
that  the  patient's  clothes  do  not  rest  against  it  nor  against  the  surface  of 
the  chest  near  the  spot  to  which  it  is  applied ;  and  that  he  is  not  moving  hiii 
hands  on  his  chest.  Another  point  to  be  kept  in  mind  is,  that  if  the  instru- 
ment is  placed  on  the  hairy  part  of  a  man's  chest  a  crackling  sound  is  often 
produced,  like  what  will  be  presently  described  as  crepitation  :  this  difficulty 
may  be  avoided  by  smearing  a  little  oil  over  the  surface. 

Auscultation  of  the  Brbathino. — On  listening  over  the  lungs  of  a 
healthy  person,  one  hears  with  each  breath  a  soft,  rustling,  breezy  sound, 
followed  by  a  second  one  of  similar  quality  but  of  shorter  duration  and 
fainter.  It  is  a  noise  without  tone,  not  loud  as  a  rule,  and  sometimes  faint, 
but  in  health,  imiform  and  of  low  pitch.  The  only  way  of  really  learning  lo 
know  it  is  to  hear  it  again  and  again  and  in  many  different  individuaU.  It 
is  commonly  called  the  vesicular  mtirmur,  having  been  so  named  when  it* 
seat  was  supposed  to  be  in  the  air-vesicles  of  the  lung :  but  this  association 
with  an  unsound  theory  makes  the  term  objectionable.  Walshe  pn^)08ed 
"  pulmonary  respiration  sound "  instead.  "  The  normal  rfspiratorv 
murmur  "  is  perhaps  a  still  better  term.f  The  former  part  of  this  sound 
accompanies  the  act  of  inspiration ;  expiration  is  usually  attended  bv  the 
shorter  and  fainter  murmur,  almost  continuous  with  the  inspiratory,  but  is 
often  noiseless  in  perfectly  healthy  persons.  The  expiration  sound  is  much 
shorter  than  that  of  inspiration. 

In  some  cases  the  healthy  respiratory  murmur  is  much  louder  than  in 
others.  In  children  it  is  particularly  loud,  so  that  when  under  morbid  con- 
ditions an  equally  loud  murmur  is  heard  in  an  adult,  this  is  sometimes  called 
*'  puerile  breathing."  In  thin  healthy  adults  it  is  often  scarcely  less  loud. 
On  the  other  hand,  there  are  some  people  in  whom  the  act  of  breathing  i» 

«  In  a  letter  published  in  the  'Lancet,'  Aug.  29th,  1829.  Dr  X.  P.  Coiiiinf,of  Edia- 
borji^h,  described  a  tfezible  stethoscope  which  he  used  in  the  Rojral  Infirmary  of  thtt  dtj 
t  Fr,  Souffle  resplratoire,  souffle  v4atca1aire ;  Oerm,  Normaler  Lnngengeriosch. 
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attended  with  scarcely  any  sound,  even  when  one  tries  to  make  them  breathe 
deeply,  and  these  are  often  athletic  men  with  what  are  called  powerful 
lungs.     One  must  therefore  listen  over  different  parts  of  a  patient's  chest ' 
before  one  draws  conclusions  from  the  degree  of  loudness  of  the  murmur  at 
a  single  spot.     It  is  naturally  louder  where  the  thoracic  walls  are  thin  than 
where  they  are  covered  with  thick  muscular  masses,  and  over  the  edges  of 
the  lung  it  is  fainter  than  elsewhere ;   in  fact,  its  intensity  in  health  is  \ 
generally  proportionate  to  the  degree  of  resonance  on  percussion  at  various  ' 
parts  of  the  chest.     In  the  same  way  it  is  feeble  when'  the  walls  of  the  chest 
are  thickly  covered  with  fat. 

At  the  bases  of  the  lungs,  especially  in  persons  who  are  confined  to  bed 
by  whatever  cause,  the  respiratory  murmur  is  sometimes  heard  mixed  with  a 
crad^ling  sound,  which  may  be  mistaken  for  crepitation,  but  which  dis- 
appears when  the  breath  is  drawn  deeply  two  or  three  times  in  succession  ; 
it  is  probably  due  to  slight  collapse  from  disuse,  and  has  no  clinical 
significance. 

There  are  certain  spots  at  which  in  many  healthy  persons  the  breathing 
is  not  accompanied  by  the  normal  respiratory  murmur.  They  are  (1)  the 
space  between  the  scapulee  over  an  area  of  variable  extent,  but  somewhat 
lower  in  situation  on  the  left  side  than  on  the  right ;  (2)  the  region  below 
each  sterno-clavicular  joint,  especially  on  the  right  side  and  in  females,  and 
the  part  corresponding  to  the  spines  of  the  seventh  cervical  and  first  dorsal 
vertebrae.  The  sound  heard  over  these  parts  is  in  many  healthy  persons 
bronchial  in  character,  because  it  is  transmitted  direct  from  the  main 
bronchi  without  being  damped  by  conduction  through  spongy  lung.  It 
differs  from  the  vesicular  murmur  in  having  a  blowing  character,  in  the 
expiratory  part  being  as  loud  as  the  inspiratory,  and  in  there  being  an 
interval  between  them.  A  similar  sound  is  heard  more  loudly  and  con- 
stantly on  auscultation  over  the  trachea,  and  still  more  loudly  over  the 
larynx ;  here  it  is  of  a  more  "  whiffing  "  quality  and  harsher,  and  is  distin- 
guished as  "  tracheal,"  *'  tubular"  a  term,  however,  which  some  ^xiters  use 
as  synonymous  with  bronchial. 

To  be  able,  in  practice,  to  distinguish  a  loud  or  harsh  vesicular  murmur 
from  true  bronchial  or  tubular  breathing  is  the  most  important  step  in 
auscultation.  For  the  latter  sound  is  heard  in  several  diseases  at  parts  of 
the  chest  far  removed  from  the  main  bronchi,  and  is  one  of  their  chief 
signs.  In  bronchitis' bronchial  breathing  does  not  occur,  but  it  may  accom-  \ 
pany  any  disease  in  which  the  lung  is  either  compressed,  or  consolidated,  1 
or  hollowed  into  cavities.  In  other  words,  its  range  is  generally  conter- 
minous with  that  of  percussion-dulness.  Bronchial  breathing  is  not  by 
any  means  always  louder  than  the  "  vesicular ''  murmur,  but  it  has  a  blow- 
ing quality,  it  is  higher  pitched,  and  has  more  of  tone ;  while  it  is  less  high- 
pitched  and  less  musical  than  sibilant  rhonchus. 

The  modifications  of  bronchial  breathing  concern  its  quality.  A  blow- 
ing character  belongs  to  them  all ;  and  they  all  consist  of  an  inspiratory 
part  and  of  an  expiratory  part,  separated  by  an  interval.  One  distinguishing  ! 
point  is  that  the  blowing  sound  is  more  or  less  hollow.  In  its  most  extreme  I 
form  it  has  an  echoing  character,  and  resembles  the  sound  produced  by 
breathing  into  a  large  empty  glass  bottle;  it  is  then  named  amphoric,  or 
echoing  tubular  breathing. 

A  less  marked  degree  of  the  same  quality  of  sound  is  often  called 
ravernous,  because  it  is  commonly  heard  over  vomicae  which  are  sometinie's 
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spoken  of  as  caverns  in  the  lung ;  but  the  term  is  supertiuous  and  mislead- 
ing. A  vomica  may  often  yield  consonating  r&lcs,  and  not  amphoric 
breathing  at  alL  Moreover,  the  names  of  physical  signs  should  refer  to 
their  physical  characters,  and  not  to  the  anatomical  conditions  they  denote, 
especially  when  their  significance  is  not  constant. 

When  bronchial  breathing  is  "whiffing'*  but  without  a  "hollow*' 
quality,  it  is  by  most  writers  named  tubular,  although  others,  as  above  men- 
tioned, employ  **  tubular  breathing  "  and  **  bronchial  breathing "  indiscn- 
minately.* 

It  must  be  understood  that  between  these  several  modifications  uf 
bronchial  breathing  all  gradations  exist,  so  that  it  is  often  difficult  to  de- 
cide whether  to  call  a  sound  bronchial  or  tubular,  tubular  or  amphoric.  More- 
over there  are  undoubtedly  gradations  to  be  heard  between  the  respiratorr 
murmur  of  health  and  bronchial  breathing,  which  have  been  called  *'  vesiculo- 
bronchial "  or  "  transitional "  or  "  indeterminate."!  But  such  doubtful 
sounds  are  rare,  and  soon  develop  into  bronchial  or  subside  into  vesiculir. 
Indeterminate  terms  and  non-committing  statements  are  dangerous  r^ 
sources ;  and  it  is  therefore  well  to  maintain  as  far  as  possible  the  diitinc- 
tion  between  tubular  breathing  and  vesicular  on  the  one  hand,  amphoric 
on  the  other. 

It  is  a  good  rule  to  usie  the  more  striking  epithets  sparingly.  He 
common  errors  of  beginners  are  to  mistake  a  loud  or  harsh  respiratory 
murmur  for  bronchial  breathing,  to  call  bronchial  breathing  tubular,  and 
tubular  breathing  amphoric. 

Theory  of  breath-sounds, — ^As  to  the  physical  causes  of  the  respiratory 
murmur,  of  bronchial  breathing,  and  of  its  virions  modifications  up  to 
amphoric,  there  has  been  controversy.  The  most  probable  theory  is  that  of 
the  veine  fiuide.X  According  to  this  a  blowing  sound  is  generated  wheneTer 
a  fluid  (whether  liquid  or  gas)  passes  suddenly  and  with  sufficient  momen- 
tum {i.  e.  for  the  same  fluid,  velocity)  from  a  narrow  space  into  a  much 
wider  one. 

Dr  Fagge  with  many  others  believed  (chiefly  from  Chauveau*s  experi- 
ments) that  while  the  sounds  heard  on  listening  over  the  trachea  are  pro- 
duced at  the  glottis,  those  heard  over  the  greater  part  of  the  lungs  are 
produced  where  the  bronchioles  open  into  the  lobules.  This  theory,  how- 
ever, has  not  been  confirmed  by  other  experiments,  and  there  is  always  a 
doubt  as  to  application  of  results  from  one  animal  to  another. 

Another  theory,  which  appears  to  the  present  writer  better  supported 
by  the  facts  of  healthy  and  abnormal  respiration  in  man,  is  that  all  the 
respiratory  murmurs,  whether  "vesicular"  or  "bronchial,"  are  produced 
chiefly,  if  not  entirely,  by  a  fluid  vein  formed  at  the  larynx.  The  vibra- 
tions are  transmitted  by  the  walls  of  the  trachea  and  bronchi  to  the  lungs, 
and  thence,  if  the  lungs  are  solid,  to  the  ear  of  the  auscultator,  imchanged  in 
rhythm  and  but  little  in  loudness,  so  as  to  produce  the  tubular  ("bron- 
chial," tracheal,  or  *'  laryngeal ")  breath-sounds,  expiratory  as  well  ai  in- 

*  Fr.  Soafflea  bronchiqne,-bronchi«Uite,  tahidrt,  glottiqa^,  toafflante,  caT«rBeaai,SBi- 
phoriqne;  Oerm,  Bronchialgeriiuscb,  amphoriacbet  Atbemgerinach. 

t  UnieHimmte*  Athemgerduteh  anawera  to  the  "  Teaicalo-tabQlar  or  aabtalmlir'* 
breatbing  of  some  Engliah  and  tbe  retpiratiom  rude  bro»eko-v4neuUUre  of  soma  Rrearh 
autbora. 

{  Tbia  ia  a  pbyaical,  not  a  pbyaiological  term,  and  rwfera  to  ilia  alaodcr  lino  oTaoloaxfd 
wat«r  wlucb  ia  teen  wYieu  loXxilVoti  <A  \\\.xk^%  \%  \\i\«c^\«l^T««%HaLiimnov  oriieafbi  a 
•fringe  into  a  large  gVaaa  taV.    't^^%cwl^vwv»^^*^^^^^vci^\\B«^a^^, 
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spiratory,  which  are  characteristic  of  pneumonia.  If,  however,  there  is  a  fluid 
in  the  pleural  cavity,  the  transmission  of  these  sounds  is  as  a  rule  stopped, 
hence  the  absence  of  any  respiratory  sound  in  most  cases  of  hydrothorax 
or  empyema.  In  health,  precisely  the  same  sounds  are  transmitted,  though 
imperfectly,  through  the  spongy  lung,  and  reach  the  auscultator's  ear 
greatly  modified,  as  follows:  the  expiratory  laryngeal  murmur  formed 
above  the  glottis  is  more  or  less  completely  lost;  the  inspiratory  murmiur 
is  no  longer  blowing,  it  has  lost  its  hollow,  quasi-musical  quality  of  tone, 
and  it  is  fainter;  it  thus  assumes  the  distinctive  features  of  normal  pul- 
monary or  '*  vesicular  "  breathing. 

An  older  theory  than  either  of  these  is  quite  untenable — ^the  theory, 
namely,  that  the  respiratory  murmur  in  health  is  produced  by  the  entry 
of  the  inspired  air  into  the  air  vesicles  during  inspiration  (whence  the 
inaccurate  term  vesicular  murmur)  and  its  exit  during  expiration.  It  is 
certain  that  no  current  takes  place  here ;  the  residual  air  of  the  lungs  is 
tranquil,  and  is  renovated  only  by  diffusion.  According  to  the  same  theory, 
tubular  or  bronchial  respiration  is  produced  in  the  larger  bronchi  when  the 
air  vesicles  are  occluded;  but  siurely  we  cannot  suppose  that  there  is  any 
current  in  a  tube  which  opens  into  solid  lung,  for  there  is  no  aspiration  and 
nowhere  for  the  inspired  air  to  go. 

Much  the  same  arguments  apply  to  fixing  the  seat  of  the  inspiratory 
part  of  the  pulmonary  murmur  at  the  opening  of  the  bronchioles  into  the 
lobules,  for  there  also  it  is  difficult  to  believe  that  the  velocity  of  aspiration 
is  sufficient  to  cause  audible  vibrations — even  if  the  other  conditions  of  an 
audible  veine  fluide  were  present. 

Stokes  long  ago  observed  that  when  the  larynx  is  diseased  it  is  often  I 
difficult  or  impossible  to  determine  the  condition  of  the  lungs ;  and  exten-  I 
sive  ulceration  of  the  vocal  cords  would  prevent  the  formation  of  a  veine 
fiuide  in  the  air  which  passes  the  glottis,  and  so  render  impossible  the  dfr- 
Telopment  of  '^  bronchial "  breathing  in  a  solid  lung  below. 

Of  the  modifications  of  bronchial  breathing,  from  tubular  to  amphoric, 
all  that  need  be  said  in  this  place  is  that  the  more  marked  the  hollow 
echoing  quality,  the  more  one  is  justified  in  asserting  that  a  large  space 
filled  with  air  is  present  either  in  the  lung  itself  or  in  the  pleural  cavity. 

There  remain  two  terms  employed  as  descriptive  adjectives  of  the 
respiratory  murmur  which  must  be  noticed.  One  is  "  vesiculo-tubular,"  or 
transitional,  applied  to  a  sound  intermediate  between  normal  breathing  and 
bronchial  (p.  1032).  Such  gradations  exist,  but  they  are  not  common ;  they 
are,  as  has  been  said,  evanescent,  and  their  use  is  apt  to  lead  to  inaccurate 
observation.  The  other  is  "  harsh,"  applied  to  the  respiratory  murmur 
heard  in  cases  of  early  phthisis,  and  of  broncho-pneumonia  in  children. 
Probably  it  is  either  supplementary  breathing  in  the  unaffected  lung,  or  it 
is  a  ride  or  bronchial  breathing  in  the  affected  one.  The  same  term  harsh, 
as  often  applied,  is  identical  with  puerile,  i.  e,  the  loud  breath-sound  heard 
in  a  healthy  child's  chest.  The  pulmonary  murmur  is  a  noi%e,  and  all  noises 
when  loud  are  harsh  or  unpleasant  to  the  ear. 

Adventitious  respiratory  sounds. — ^The  sounds  derived  from  auscultation 
hitherto  described  have  been  identical  with,  or  modified  from,  those  that 
can  be  heard  on  listening  over  the  healthy  lungs  or  air-passages. 

There  are  other  sounds  which  are  adventitious,  and  have  no  physio- 
logical representatives.  Thus  in  pleurisy  a  friction-sound  is  heard,  which 
win  he  discussed  in  a  subsequent  chapter. 
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In  affections  of  the  lun^^s  and  bronchi  adventitiotus  soiitid^  arc  hi 
which  the  nomenclature   is  unfortunately  mtjch   cunfused,      S<»ai^  wrili 
following  Laeanec,   describe  them   all  indifferently     as   ''  RAles,"*  ft  V 
which  waa  translated  "  rattles  '*  by  those  who  introduced  lii»  dia^overy 
this  country ;  or  as  "'  Rhonchi,"t  a  term  used  as  synonymous  iritli  rtlei 
many  writers  in  Germany  to  denote  any  adventitious  pulmouarT  sounda. 

Continuous  sounda, — In  England  the  term  rhonrhuf  has  been  lang 
in  a  restricted  sense,  which  seems  to  have  been  first  given  it  by  the  h^ 
Dr  Latham,  of  St  Bartholomew's  Hospttah  In  that  sense  it  u  Umltfd  U^ 
continuous,  "  dry  *'  sounds,  or  to  a  single  variety  of  dry  60uihL  Tim 
is  what  h  called  sonorous  rhonchus  (Laennec  a  rdU  ^onarr)^  the  other 
sound  being  aptly  termed  sihilus  or  sibilant  rhonchus  i^roU  n^ti 
Stridor  is  a  rhonchus  so  loud  as  to  be  audible  at  a  distauee. 

The  difference  between  the  two  is  mainly  one  of  pitch.  Sibilaat 
whistling  rhonchus  (or  sibilusi)  la  htgh -pitched,  and  more  or  let^  man* 
sonorous  rhonchus  (or  rhonchus  without  qualification)  is  loir-pitchf<d, 
not  much  more  than  a  noise.  The  word  mean^  a  snore,  a&d  rhoochl 
often  described  as  snoring,  cooing^  creaking,  or  stridulous*  As  a  rule 
higher-pitched,  whistling  sounds,  are  found  in  the  smaller  tubes*  the 
toned  rhonchi  in  the  larger  one**— in  the  primary  bronchi,  the  trachea, 
larynx,  the  fauces,  or  the  naso-phnrjTix, 

The  mechanism  of  all  these  sibilant  and  other  *'  rhonchi  "  Ih  the 
A  fluid  vein  is  formed  by  swelling  of  the  mucous  membni&e.  or  by 
mulation  of  glutinous  mucus  so  as  to  narrow  the  lumen  of  the  air-paijy, 
and  so  inspiratory  and  expiratoiy  vibrations  are  produced. 

The  common  and  perfectly  distinctive  character  of  all  these  adfoli- 
tious  sounds  is  that  they  are  continuous,  like  the  pulmnamy  and  tnctal 
mmrmurs,  and  like  the  murmurs  of  the  heart.,  which  also  are  the  rrfoll 
of  the  formation  of  a  trine  fluids  (p.  10'i2).  They  are  often  Cttlled  "diy* 
sounds  ;  but  this  only  means  that  the  mucus  in  the  tubch  ia  not  Mb\ 
enough  to  occlude  them  and  form  bubbles  as  the  air  paaacR  through  it ; 
the  term  gives  a  false  notion  of  their  causation,  for  they  ura  oft^a 
when  a  patient  is  expectorating  abundance  of  moist  secret iou.  Tlwy 
also  be  heard  when  narrowing  of  an  air-passage  is  caused  Iiy  a  foreij 
in  a  lironchus — hy  a  trncheotoriiy  tube,  by  a  partially  occluded  ^ 
pressure  of  a  lymph-gland  or  a  tumour,  or  by  cicatrices  in  any  part  rf 
upper  respiratory  tract. 

Rhonchi  are  audible  with  inspiration  or  with  expimtion  only,  or  «tl 
both.     Those  of  expiration  are  often  the  louder. 

Interrupted  Bounds, — From  these  continuous  souuda  muat  l» 
separated  those  which  in  England  are  called  rales  or  **  niotst  fiouiidfl  "  «r 
*'  rattles/'  They  are  interrupted,'  not  continuous,  and  are  caused  by  * 
totally  different  mechanism  from  the  vriut  fluid f  of  rhonchi,  nametjr.  hr  air 
passing  through  mucus  (or  pus,  or  blood,  or  water),  juid  n^nViri.Tr  \,^\ 
which  burst,  and  thus  cause  a  series  of  audible  explosions.  ^ 
is  used,  it  is  clear  that  the  two  kinds  of  adventitious  sounds  sn*iu^2 
fully  distinguished.  Bubbling  or  crackling  or  "  moist  "  MMinds  w^mM 
correct  enough,  but  each  term  haa  unluckity  been  confined  to  a  particHltf 
kind  of  r&le. 


hrair 


*  The  French  word  rdh  ot  ratte  ccnTet|)o&da  to  tU«  OerniMi  SatMlm*  aad  onr  t&Ut** 
t  Rhonchus  (poyxoQ  or  ^j«oci  enoriiig)  it  l^aenoee's  rdU  erijtiUMi 
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Hales  are  heard  with  inspiration  or  expiration  or  with  both,  but  expira- 
tory riles  are  the  exception. 

When  a  patient  is  lying  insensible  with  stertorous  breathing,  we  often 
hear  a  grunting,  sonorous  rhonchus  change  into  a  large,  bubbling  rale  as 
the  mucus  accumulates  and  completely,  instead  of  partially,  obstructs  the 
passage  of  the  breath. 

Rales  are  somewhat  arbitrarily  distinguished  according  to  the  supposed 
size  of  the  bubbles  which  produce  them,  which  infers  that  of  the  spaces  in 
which  they  are  formed.  We  judge  of  this  mainly  by  the  number  of  crackles 
or  explosions  in  a  unit  of  time.  Five  or  six  during  inspiration  denote  the 
trachea  or  a  large  bronchus  as  their  seat ;  twenty  or  thirty  poipt  to  a  small 
bronchus.  Moreover  the  "  larger "  rftles  are  lower  in  pitch  than  the 
''  smaller." 

The  gradation  is  sometimes  made  thus:  fine  (or  small) — submucous — 
mucous  r&Iee,  and  then  gurgling  ;  but  "  mucous  "  is  a  bad  epithet,  for  the 
fluid  causing  the  r&le  may  be  pus  or  blood.  "  Small,"  "  medium,"  and 
'*  large  '^  rales  are  sufficiently  descriptive  terms. 

In  some  cases  r&les,  like  rhonchi,  are  audible  without  the  aid  of  the 
stethoscope.     In  fact,  the  "  rattle  in  the  throat "  is  only  a  large  r&le.* 

Consonance, — There  is  another  distinction  between  different  kinds  of 
rales  which  is  of  far  greater  importance  than  that  of  their  apparent  size, 
for  it  indicates  whether  the  tubes  in  which  they  are  found  are  surrounded 
by  spongy  or  by  solid  lung.  In  the  latter  case  they  have  a  peculiar  quality 
which  in  the  former  is  wanting,  and  which  the  ear  can  be  taught  to  recog- 
nise. We  may  call  the  rales  heard  when  the  lung  is  solid  "  bright/* 
"  clear,"  *'  musical,"  "  ringing,"  or  "  metallic."  Skoda  called  them  "  con- 
Bonating"  rS,les,  but  we  must  not  assume  that  their  peculiarities  depend 
upon  consonance  in  the  strict  acoustic  sense  of  the  term.f  The  character 
;  which  we  recognise  by  this  word  and  the  adjectives  quoted  above  is  that  of 
\  possessing  more  or  less  tone  or  musical  quality — like  resonant  percussioii- 
I   sounds  (p.  1024),  or  sibilant  rhonchi  (p.  10^4). 

The  sounds  which  are  termed  crackling  or  crepitant  rales  (or  crepita- 
■  tion)  and  subcrepitant  rales  are  "  smaller  "  (t.  e,  the  interruptions  are  more 
'  (requent  and  shorter)  than  those  of  gurgling ;  and  they  differ  from  toneless 
x)r  non-consonating  riLles  of  the  same  "  size  "  or  degree  by  their  "  metallic  " 
or  *'  musical "  quality.  One  particular  kind  of  rale,  almost  (if  not  quite) 
peculiar  to  an  early  stage  of  acute  pneimionia,  is  termed  fine  crepitation. 
This  sound  is  consonating  and  typically  "  bright "  or  musical,  and  it  is* 
never  perfectly  heard  except  when  the  lung  is  hepatised.  It  sounds  less 
"  moist  "  than  any  other  rale.  It  will  be  more  fully  described  and  its  origin 
discussed  in  the  chapter  on  pneumonia. 

Consonating  rjlles  are  clinically  found  associated  with  dulness  on  per- 

*  Some  of  the  riles  beard  in  disease  have  been  attributed  to  the  sudden  separation  of 
gDrfaces  that  had  been  in  contact.  In  1871  Traube  applied  this  view  to  explain  the 
fAles  heard  in  the  larger  tubes  by  the  momentary  detachment  of  portions  of  viscid 
BHQCUB  from  their  sides,  by  the  current  of  air  in  respiration.  A  point  to  which  he  drew 
attention  is  that  a  rftle  can  be  produced  by  pressing  gently  with  the  stethoscope  upon 
the  surface  of  a  healthy  lung  of  a  recently  killed  animal ;  and  Wintrieh  showed  that  n 
like  result  may  be  obtained  by  inflating  the  collapsed  lungs  after  death  ('  Virchow's 
Bdbb.,'  Bd.,v,  Abth.  1). 

f  We  have  seen  that  the  same  objection  applies  to  our  use  of  the  terms  *'  resonance  " 
ind  **  tone."  But  after  all  Laennec  wrote  before  Helmholtz  ;  and  it  seems  impossible  to 
Invent  suitable  substitutes  for  these  inaccurate  terms,  or  if  invented  to  get  them  adopted. 


1036 


DISEASES    OF  THE   LUNGS 


cussioii,  with  bronchial  (tubular)  brefithin^,  and  witk  the  TOcal  dgn  cillid 
bronchophony. 

Non-consonating  rales,  chiefly  heard  in  bronchitis^  need  no  fmtkr 
designation  than  large,  small,  or  medium,  f\  e.  few  or  maaj^  «•  >bofis  cir 
plained.  They  are  clinically  associated  with  resonance  on 
more  or  less  harsh  or  coarse  pulnir+nai'y  murmur,  and  Bometis 
rhonchi. 

Auscultation  of  ths  Voice. — If  one  applies  the  stethoacape  to  the  iri«4 
pipe  of  a  healthy  subject,  whether  man,  woman,  or  child,  and  bid*  tibflD 
speak,  one  hears  the  words  difitinctly,  with  the  pitch  and  timbre  of  tW 
voice,  but  much  more  loudly  and  with  a  clang  or  resonance.  If  one  UslLtm 
to  the  chest  while  a  healthy  man  speaks,  we  generally  hear  im  in<<ir^iiit# 
humming  or  buzzing  noise.  In  a  woman  the  sounds  coma  to  the  ear  saori 
clearly  though  less  loudly.  In  neither  case  can  the  words  that  are  utteif^ 
lie  dietinguiBbed.  Only  over  the  upper  part  of  the  interscapular  refioa  ml 
in  the  first  intercostal  space  o^  the  right  side  is  there  in   ^  ^oo*  i 

space  where  one  can  hear  the  voice  clearly,  though  less  loui;  ;i  vhei 

one  places  the  stethoscope  over  the  trachea. 

When  the  lung  is  solidified  it  will  convey  the  voice  to  any  part  ol  t^ 
chest  distinctly,  and  more  loudly  than  is  ever  the  ca«©  in  health.  Thii  n 
called  ''  increased  vocal  resonance  "  or  Bronchophony, 

To  appreciate  vocal  resonance,  it  is  convenient  for  the  patient  to  cocal, 
loudh%  with  a  bass  tone,  and  'svith  a  pause  betwet?n  each  «Tllab1e — M^ttrmh. 
The  pitch  of  the  voice,  the  timbre,  and  the  vowel  sounds  can  all  be  , 
nised, — L  e,  all  the  vibrations  produced  in  the  vocal  cords  are  trais 
to  the  ear  of  the  listener  distinctly,  and  much  louder  tiuin  when^ 
without  a  stethoscope.  The  same  loudness  is  heard  (and  felt)  wb«^n 
is  placed  inunediately  on  the  speaker's  chest,  and  is  also  recognin^  in 
inarticulate  but  vocal  expiration  of  a  crying  child.  The  consonantal  socoifk 
which  are  produced  in  the  fauces  and  buccal  cavity,  are  unheard  or  loe  in** 
perfectly  heard  to  inform  the  auscultator  of  the  words  pronounced. 

Just  as  the  nonnal  vocal  resonance  may  be  increased  until  it  becoofl 
bronchophony,  so  it  may  be  diminished  until  it  can  no  long«?r  he  bvard  M 
all — or  felt.  This  is  due  to  impaired  power  of  conducting  the  vocal  fihi^ 
tions,  as  bronchophony  is  due  to  a  heightened  power  of  conduction, 

Laennec  did  not  distinguiBh  between  bronchophony  (a  later  Ammd 
term)  and  what  he  trilled  ptct<triloquy.  This  latter  word  he  defined  •• 
hearing  the  patient's  voice  through  the  stethoscope  as  if  he 
directly  out  of  the  chest  into  the  ear  of  the  auscultator, — i.  €.  the  i 
a«  well  as  the  vowels  c^in  be  distinguished. 

"  En   me   livrant  ^  dei  recherches  comparativift  i^lativemeat  jk  U  rvMoaMN*  #  ^ 
voix  cbcK  pluilears  tQJets  tains  et  malades,  je  fat  fnipp^  par  uo  pb^uoa^M  tout  lii'* 

iingulier.  .  .  .  ,  Lorsqne,tenant  lec^iintlreappliqa^nudeiiout  4«^  In  pftrtir  io«jCBOt^li 
diiTicute  droite,jo  faiiaifl  purler  1« umladc,  la  voix  seinblait  «ort.!  v  jaj 

et  pasier  tout  eiiti^re  par  te  canal  central  du  cjlindre.   Ce  pben  rta  qv 

line  i^tendue  d'eitviron  un  pouce  carr^.     Dajia  ancun  anlre  point  at!  in  ]»jiutuf  on  M 
vait  rien  de  letnblable  **  (•  De  VantcnUatton  roidiatc/  torn.  i.  §  2S). 


be  mg^ 

lenvlH 
n  tbe<4| 
ediatiP 


This  curious  sign  will  be  better  appreciated  if  wo  make  the 
speak  in  a  whisper,  because  theu  there  are  no  loud  vocal  Kounds  to  tt/UBf" 
fere  with  our  hearing  those  produced  in  the  mouth.  Hence  pectoriloqtij  * 
usually  sought  for  as  "  whispering  pectoriloquy  ;"  but  that  is  not  the  ori^o*l 
ineaning  of  the  term. 


AUSCULTATION  1037 

Laennec  laid  more  stress  upon  auscultation  of  the  voice  than  of  the 
breathing ;  the  first  section  of  his  great  work  is  headed  "  Exploration  de  la 
Voix."  Pectoriloquy  was  the  first  fruits  of  his  great  discovery,  hence,  as 
I)r  Gee  remarks,  it  is  not  surprising  that  he  always  clung  to  this  sign  with 
j^eculiar  affection.  It  became  his  object  to  define  it  in  such  a  way  that  it 
should  become  an  unerring  indication  of  a  vomica.  For  this  purpose  he 
added  to  the  characters  of  what  he  termed  perfect  pectoriloquy  that  of  being 
limited  to  a  very  small  part  of  the  chest.  But  subsequent  experience  has  / 
shown  that,  like  other  "  hollow  "  sounds,  the  most  typical  pectoriloquy  may  ) 
in  exceptional  instances  be  heard  when  there  is  no  large  cavity  within  the 
thorax.  Thus  pectoriloquy  no  longer  carries  the  exaggerated  importance 
which  Laennec  attached  to  it ;  indeed,  some  writers  omit  it  altogether,  and  in- 
clude all  degrees  of  increased  vocal  resonance  under  the  term  bronchophony. 

Bronchophony,  as  a  rule,  is  associated  with  bronchial  or  tubular  breath- ; 
ing   or  with  consonating  rales ;    pectoriloquy  with   tubular   or   amphoric  j 
breath-sounds,  or  with  metallic  gurgling.     In  other  words,  bronchophony' 
attends  those  conditions  in  which  the  pulmonary  tissue  is  solid;  pectori-/ 
loquy  is  heard  when,  in  addition  to  solid  limg,  there  is  a  neighbouring  I 
empty  cavity.     Occasionally  tubular  breathing  and  bronchophony  may  be 
heard  over  a  part  of  the  lung  consolidated  by  the  pressure  of  fluid  in  the 
pleura.     Diminished  vocal  resonance  is  due  to  a  layer  of  liquid  over  the 
lung,  or  to  very  fat  or  oedematous  parietes,  which  damp  the  vibrations  of 
the  voice. 

Bronchophony  and  pectoriloquy  depend  en  the  vibrations  in  the  glottis 
of  mouth  being  partially  damped  by  spongy  lung-tissue,  and  transmitted 
almost  unchanged  by  solid  lung.  The  same  explanation  applies  to  bronchial 
breathing,  consonating  riiles,  and  the  loud  transmission  of  the  cardiac 
sounds  to  distant  parts  of  the  chest.  The  complete  physical  explanation 
has  perhaps  not  yet  been  given,*  but  the  differences  in  the  sounds  under 
discussion  are  readily  appreciable  by  every  one  who  takes  the  trouble  need- 
ful to  educate  his  ear ;  they  mutually  check  and  confinu  one  another ;  and 
long  experience  has  given  us  confidence  in  assigning  to  them  a  diagnostic 
significance  on  which  we  can  depend. 

A  curious  modification  of  vocal  resonance  was  named  ayophony  by 
Laennec,  from  its  resemblance  to  the  bleating  of  a  goat.f  It  will  be  met 
with 'again  as  a  sign  of  pleural  effusion. 

*  Laennec  wai  content  to  assume  that  ipongy  lung  was  a  bad  condnctcrr  of  sound. 
Skoda,  as  the  resnlt  of  experiments  on  the  dead  tissues,  declared  the  conductivity  of 
hepatised  lung  to  be  Umm  thain  that  of  the  healthy  organ ;  but  he  could  not  reproduce  the 
conditions  under  which  auscultation  is  practised  during  life,  and  it  is  difficult  to  believe 
that  a  homogeneous  material  does  not  convey  sound  better  than  a  series  of  t^pace*  con- 
taining air.  He  maintained  tliat  consonance  is  the  cause  of  bronchial  breathing  and 
bronchophony,  and  adduced  the  effect  of  the  sounding-board  of  a  violin,  and  the  increased 
sound  produced  by  a  tuning-fork  when  it  is  placed  upon  a  table ;  but  these  are  exnmples  of 
**  resonance,"  not  "  consonance." 

f  **  De  VSgophonie  ou  de  la  pectoriloquie  eheorotante. — La  voix  plus  aiguS,  plus  aigre 
que  celle  du  malade,  et  en  quelque  sorte  argentine,  produit  seulement  une  illusion  telle  qu'il 
semble  que  quelqu'uu  parle  dans  la  poitrine  du  malade.  Elle  a,  d'ailleurs,  uii  caract^re 
constant  d'oii  j'ai  cm  devoir  tirer  le  nom  du  ph^nomene;  elle  e»t  en  quelque  sorte,  trem- 
blotante  et  saccad^  comme  celle  d'une  ch^vre,  et  son  timbre  se  rapproche  ^galement  de 
celni  de  la  voix  du  mftme  animal.  Ce  earact&re  ne  pr^nte  que  des  vari^tes  l^g^res  dont 
on  pent  se  faire  une  id^  exacte  en  se  rappelant  Teffet  que  produit  un  jeton  plac^  entre  les 
dents  et  les  levres  d'un  homme  qui  parle,  celui  de  la  voix  transroise  k  travcrs  un  rosea  ii 
fAle,  ou  le  bredouillement  nasal  des  bateleurs  qui  font  parler  le  fameiix  personnage  do 
tr6teaux  connu  sous  le  nom  de  polickinelle**  (' Ausc.  m6d./  torn,  i,  §  151). 
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Itfi  pthysical  explanation  is  uow  generally  referred  to  ^^upfironio 
fundamental  note  and  lower  hiirnionics  of  the  voice.*^     The  cmm^  vm*  thm 
stated  by  the  late  Dr  Stone,  in  his  *  Croonian  Lectures/  1879. 

If  the  patient  was  jiuide  to  sing  or  to  intone  a  good  musical  aoUf* 
cecjophony  was  to  he  heard,     Amon«  spoken  words  a  difference  in 
according  to  the  vowel  sounds  they  contain  :   the  French   a  yielded  1m 
liny  cegophony  ;   it  was  more  marked  with  the  b,  still  more  so  with  the  i 
and  most  of  all  with  u.     Now  Helniholtz  showed  that  the  differen:  ron 
Rounds  are  formed  by  the  addition  of  cert«,in  harmonic  overtones  in  r« 
degrees  of  intensity  to  a  f\mdamental  tone  which  may  be  the  sxtne  for 
of  them*     Accordin*?,  then,  to  Stone    the  cause  of  tegophony  is  that 
fundamental  tone  is  intercepted  in  its  passage  through  a   layer  of  pkroiJ 
exudation,   while  the  overtones  are  allowed  to  ptti^h   and,    being  heard  W 
themselven,  give  the  peculiar  character  to  the  sound. 

I  When  the  effusion  in  the  pleura  is  lar^,  vocal  resonjince  is  Ah^tsiit, 
also  cegophony ;  the  harmonic  overtones,  as  well  as  the  fundantental  i 
of  the  voice  are  both  cut  off, 

Dr  Frederick  Taylor  has  Bince  published  a  valuable  pftper  on  ihifl 
cult  subject  which   will  be  found   in  the  *  Medico-Chir.   Trans.*  for  1 
vol.  Ix^viii,  p.  127.     Together  with  Fagge,  Bristowe,  and  DougUi  Po 
he  accepts  Dr  Stone*s  hypothesis,  but  maintains  further  that  the  pecolilf 
"  twang"  of  cegophony  dejiends  on  the  presence  of  discords  or  difi^onaiicr ; 
and  that  this  is  due  to  beats  occin'ring  between  the  higher  hannonicfi,  aanS 
becoming  audible  from  the  reinforcement  of  the  higher,  and  the  suppre«£i<so 
of  the  lower    along  with  the  fundamental  note.     These  beata  are  fttnlm 
strengthened  by  resonance  in  the  bronchial  tube^,  and  the  result  i»  ihi? 
peculiar,  high-pitched,  nasal,  tremulous,  di«*cordant  sound  which  it  hmrd  is 
legophony— aii  in  the  bleat  of  a  sheep  or  a  goat,  4Uid  in  the  feigned  Toirt"  uf 
'  Punch,"  to  both  of  which  Laennec  compared  it,     l>r  Taylor,  howcrcr,  dart 
not  accept  any  constant  rehition  of  this  physical  sign  to  pleurnl  vffustMo; 
and  here  he  is  supported  by  observations  of  hi»  own  and  of  other  ]  1 
of    aegophony   being   present   in   pneumonic    consobdation    with 
pleurisy.     He  records  a  case  of  this  kind  in  wliich  no  p! 
found   after   death;    and    ascribes   the   legophony   to   cui    , 
bronchia  by  a  profuse  pneumonic  exudation^  which,  like  pleoral  eictidattai, 
makes  theui  resonate  (in  the  strict  sense  of  the  term).  ^^^ 

^gophony  is  one  of  the  most  curious  and  striking  of  phyaical  aigOi*    I^H 

(is  recognised  at  once,  and  is  altuost  always  evidence  of  effuf^jou  in  tlie  fitcnv^^ 
— almost,  we  must  say,  as  of  every   '  pathognomonic  "  sign. 


n  » 
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Palpation. — 'Bj  applying  the  Inmd  to  the  che«t  we  aro  able  te 
the  extent  of  movements  in  respiration  of  tlie  two  sides  and  of  the  iif|«f 
and  lower  parts  of  the  siime  side.     This  use  of  the  sense  of  touich  tsontcti 
or  confirms  the  observations  of  the  eye. 

Moreover,  when  the  hand  is  placed  upon  the  bare  chr*t  «f  a  h 
man  a  tremulous  senstition  is  felt  when  he  8j>cak*,  e«ipecittllr  if  the 
is  powerful  and  low  in  pitch.     The  sensation  cloi^ely  re^emblrit  that  %tt  tb 
vibration  felt  by  the  hand  when  placed  on  the  side  of  a  purring  i-^ti,  and  vai 
named  fremmement  eataire  by  Laennec.     In  fact  the  two  acmodi  aw 

•  After  Lneiiiiec*8  and  Skod^'i  Attempts  to  ciplairi  the  »gophotiy.  M.  L«l«a  o#  1 
brought  forwftrd  a  tlicory  of  tliit  klad  in  Jxiccoud'a  *  Kouv^u  Dicitoaiiutiv/ ] 
18«6,  qnoted  bv  Dr  Tnylor  in  the  nbove-inentioned  |mi»er. 
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duced  in  precisely  the  same  way.  In  a  woman  or  a  child  this  tactile  fremi- 
tus is  often  not  to  be  perceived,  and  on  the  right  side  it  is  often  more 
distinct  than  on  the  left. 

This  normal  sensation  is  known  as  tactile  vibration  of  the  voice,  or 
vocal  fremitus.  It  is  increased  when  the  lung  is  solidified,  and  is  dimin- 
ished or  abolished  when  the  lung  is  separated  by  liquid  from  the  thoracic 
walls.  In  other  words,  it  is  increased  under  the  same  conditions  as  vocal 
resonance  on  auscultation,  and  diminished  or  absent  when  the  vocal  reson- 
ance and  respiratory  sounds  are  enfeebled  or  lost.  In  estimating  tactile 
vocal  fremitus  the  whole  hand  should  be  laid  fiat  on  the  patient's  chest, 
and  he  should  be  directed  to  speak  loudly,  slowly,  and  in  as  deep  a  tone 
as  the  compass  of  his  voice  will  allow.  As  with  other  physical  signs  of  the 
chest,  comparison  of  the  two  sides  is  invaluable  for  bringing  out  the  dimi- 
nution or  exaggeration  of  tactile  vibration. 

The  practical  importance  of  loss  of  vocal  fremitus  seems  to  have  been 
first  pointed  out  in  the  *  Journal  Hebdomadaire '  for  1829  by  the  French 
physician,  Raynaud,  who  also  discovered  tactile  friction  in  pleurisy. 

Inspection. — It  is  well,  when  a  complete  examination  is  to  be  made,  to 
]>egin  by  carefully  inspecting  the  thorax  as  the  patient  stands  or  sits  upright 
in  as  easy  a  posture  as  may  be.  The  light  should  be  made  to  fall  first  full, 
and  then  obliquely  on  the  chest.  The  shoulders  should  be  covered  by  a 
shawl  while  the  front  is  examined.  The  number  of  respirations  in  a 
minute  should  be  counted ;  their  rhythm,  particularly  the  length  of  expira- 
tion and  the  degree  of  pause  between  expansion  and  contraction  should  be 
noted ;  and  the  comparative  movement  of  the  chest  and  abdomen  (denoting 
the  predominance  of  thoracic  or  phrenic  respiration)  should  be  observed. 
Next  the  chest  should  be  looked  at  in  front,  behind,  laterally,  and  by  look- 
ing down  upon  it  from  above  the  patient's  head  as  he  sits,  for  the  eye  to 
measure  its  relative  dimensions,  and  to  compare  the  movements  of  the  two 
sides. 

Bulging  or  flattening  of  one  of  the  infrarclavicular  regions  is  also  easily 
detected  by  standing  behind  the  patient  while  he  is  sitting,  so  as  to  look 
downwards  over  his  shoulders.  A  general  enlargement  of  one  side  is  often 
easily  appreciable  by  the  eye;  but  one  must  make  quite  sure  that  the 
patient  is  sitting  or  standing  perfectly  upright,  especially  if  the  case  is  that 
of  a  child  or  of  a  young  woman  with  a  flexible  spine.  In  infants  one  may 
grasp  the  chest  with  the  two  hands  from  behind,  placing  the  thumbs  tip  to 
tip  upon  one  of  the  vertebrae.  In  adults  a  measuring  tape  is  often  used. 
In  measuring  the  chest  the  tape  should  be  placed  just  below  the  angles  o^ 
the  shoulder-blades,  and  brought  forward  just  below  the  nipples  to  meet 
over  the  sternum.  The  mean  circumference  obtained  by  measuring  during 
tranquil,  i.  e.  phrenic  respiration,  is  the  most  useful ;  but  full  inspiration 
and  expiration  give  another,  the  degree  of  expansion,  and  this  is  important 
in  judging  not  so  much  of  disease  as  of  vigour  and  endurance. 

As  Dr  Gee  remarks,  circumferential  measurements  are  apt  to  be  falla- 
cious, because  considerable  increase  in  the  sectional  area  of  one  side  of 
the  chest  may  leave  the  length  of  the  periphery  unaltered,  by  "  the  passage 
of  the  elliptical  form  into  the  circular."  It  is  this  which  renders  his  ci/rto- 
meter  so  useful  an  instrmnent.*  It  is  made  of  two  long  pieces  of  very 
narrow  metal  ga«-tubing,  of  an  eighth  of  an  inch  in  diameter,  which  are 

*  Somewhat  similar  cyrtometers  were  invented  by  Woillez  and  by  B]drnstyOn)«  and  are 
uwch  uBed  in  France  and  Oermany. 
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fastened  together  by  a  short  piece  of  caoutchouc  tube  slipped  over  ueir 
ends.  The  junction  is  placed  over  the  spinous  process  of  a  Tertebra.  az.i 
the  hollow  metal  rods  are  then  carefuUv  bent  round  the  pmtient'*  Iwdr.  so 
as  to  meet  over  the  sternum.  It  is  now  easv  to  remove  them  without  alter- 
ing their  shape ;  and  by  laying  them  upon  a  sheet  of  paper  one  can  obcAii 
an  accurate  tracing,  which  shows  exactly  the  configuration  of  the  two  s:de> 
of  the  chest,  and  enables  them  to  be  compared.  One  must  not  for^t  xhx: 
the  half  circumference  of  the  chest  on  the  right  side  is  in  many  heakhT 
persons  greater  than  that  on  the  left  side,  the  difference  being-  sometimes  is 
much  as  an  inch ;  this  depends  on  active  use  of  the  right  ami. 

Various  instruments,  called  tttthometerg,  for  the  meaauremenc  of  tL^ 
movements  of  the  chest  have  been  devised  by  Gibson  (ld-^>.  Quain  (1S5>  . 
and  other  physicians.  One  of  the  best  is  Dr  Arthur  Ransome's.  of  wiiid 
a  description  may  be  found  in  the  '  Medico-Chiruigical  Transactions '  fv-r 
1873.*  But  although  they  have  yielded  information  as  to  the  exact  desrr«« 
of  impairment  of  mobility  of  different  parta  of  the  chest  wall  in  vahoos 
diseases,  it  seems  doubtful  whetlier  any  one  of  them  has  been  employed  \l 
actual  practice  by  other  observers  than  its  inventor,  the  reason  being  that 
they  are  troublesome  to  use,  and  that  they  bring  to  light  few  facts  th^  mij 
not  be  ascertained  without  them. 

A  similar  remaii^  applies  to  the  exact  mensuration  of  the  sevenl 
diameters  of  the  chest  carried  out  by  m^ans  of  calipers,  with  a  graduated 
quadrant,  devised  by  Woillez,  Wintrich,  and  other  physicians. 

Nor  does  it  ^pear  that  in  clinical  practice  any  valuable  results  can  be 
attained  by  the  use  of  an  instrument  invented  by  Dr  John  Hutchinson  nuDj 
years  ago  for  the  purpose  of  measuring  the  amount  of  air  that  can  be  ei- 
pelled  from  the  chest  by  the  fullest  possible  expiration.  This  instrument, 
called  the  4piromefer.  was  described  in  the  '  Med.-Chir.  Trans.'  for  1<'?46. 
There  are  sreat  practical  difficulties  in  obtaining  correct  results  :  for  f?» 
{.•enioiis  su'-cetrd  in  "  blowirur  "  their  full  amount  of  air  into  the  in^trjinni* 
until  they  have  had  some  practice,  so  that  it  seeius  tu  have  completely  d.- 
appeared  froiiL  icsurance  '.'tfi'.es- 

C'/rr '..':,  *'jn' TA'jn:<. — There  are  certain  symptom^  which  belonir  to  i--' 
diseases  or  the  Chest,  and  "ivhioh  are  m^y^x  conveniently  considered  hrrr 
They  are  I>r>pn:va,  Cou;zh.  and  Pain,  and  to  these  we  will  add  the  chara<.:rr» 
of  the  Sputa. 

Dt5P>*«xa. — The  use  <>f  thi>  term  i.s  commonly  limited  t*-»  ca>e>  in  wL  J 
a  >en5ati«:-n  o:  '  sh-.-rrness  of  breath  *  is  experienced,  together  with  more  ••' 
Ie^<  disco-Li^fort  or  .iistress.  When  the  respiratory  movement^  are  do^-jHv 
tb.jiii  natural,  '-r  :uort  frf.uent,  or  both  deeper  and  more  freijuent.  w:tL'':' 
::.^  :a:ien:  cein^  :on>i.i-.'Us  of  the  di.-yturbanoe,  it  is  better  t«.»  doscnW  :h' 
'.••iL'i.::- on  as  fr^ir.:-.n:  or  eiajrirerateii  respiration. 

I:  :>  a  r«-:L:.iriAl.l  j  faot  that  pers«:»ns  affected  with  phthi>is  and  otht" 
.''"•;nLo  e^'-cusive  -iiseasts  of  the  I^iti-^.  may  continiie  to  breathe  as  jIo^:^ 
.i>  -u  i^al:".:.  Jii.i  -v.:!!  n-:  n:ore  effort,  so  lon^  as  they  are  at  re>r.  Thi 
.1.:  -'.n:  .:  oxy,:-^  sut^l'.itC  :o  the  blo*xi  is  no  doubt  much  reduced:  ^u:  :■ 
>;•*:. t>  :.r  :!:■.■  vii.-s  -. :  th-e  system.  The  b«xiy  adjusts  its  re«iuire:iien> '■ 
.:>  •-•.■:«.^:-is.:.:s.  ml  Lf  r^.dscn  why  persons  affected  with  omphy^v:L.i  <■* 
.\>:  '  •  .1   \\-.  s:   .1/^  -.ys  jr'.'.v  :b.-.n  is  that  they  in>tiuctivtly  Ic.iru  to  fakv  "irr 

•  S.'o  I  -**-■  ^.*  :riji  !^    oca.tiH.i  by  inocher  iiutnimeiit.  tb<  »tetho^rapb.  in  *illba?*'» 
>i.^>.-,:r      \-  .      ..-;•.    ^:.'!i-o.  '<3:i-4. 
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little  food.  A  still  more  importanf  method  of  adjustment  is  the  avoidance 
of  all  bodily  effort.  So  soon  as  such  a  patient  begins  to  walk,  especially  on 
rising  ground,  dyspnoea  sets  in;  for  muscular  exertion  at  once  demands 
more  oxygen  than  is  contained  in  his  arterial  blood.  So,  again,  the  super- 
vention of  pyrexia  in  a  case  of  this  kind  leads  at  once  to  a  disproportionate 
increase  in  the  rapidity  and  in  the  depth  of  the  breathing;  while  on  the 
contrary,  as  Cohnheim  remarked,  we  see  the  subsidence  of  dyspnoea  after 
the  crisis  in  acute  pneumonia  before  the  affected  lung  has  begun  to  clear. 

Another  form  of  dyspnoea  results  when  enough  blood  cannot  reach  the 
lungs,  as  in  disease  of  the  heart ;  and  a  third,  when  the  blood. is  deficient  in 
hsemoglobin,  so  that  there  is  no  means  of  conveying  the  oxygen  to  the 
tissues,  as  in  anaemia. 

Sometimes  very  marked  dyspnoea  arises  without  evidence  that  the 
oxidation  of  the  blood  is  defective.  This  is  the  case,  for  example,  in  dia- 
betic coma,  with  its  air  hunger ;  and  a  distressing  shortness  of  breath  may  / 
be  the  earliest  symptom  of  chronic  Bright's  disease.  Probably  in  diabetic 
and  ursemio  dyspnoea  the  bulb  is  irritated  by  poisoned  blood.  Another 
kind  of  dyspnoea  is  often  ascribed  to  hysteria;  but,  like  other  hysterical 
symptoms,  it  is  not  always  accompanied  by  other  signs  of  that  disease. 
This  nervous  dyspnoea  is  really  only  rapid  and  shallow  breathing,  without 
cyanosis. 

Of  renal  d  jipnosa  a  striking  instance  once  came  under  Dr  Fagge's  notice.  He  was  seeing 
hit  ont-patients,  when  the  attendant  nurse  asked  him  to  listen  to  her  chest,  because  her 
breathing  had  become  difficult.  After  careful  investigation,  nothing  amiss  with  either 
the  langs  or  the  heart  could  be  detected.  Then,  as  she  said  she  was  thirstj,  her  urine 
'was  examined  for  sugar,  and  the  result  being  still  negative,  it  was  tested  with  nitric 
add,  which  brought  down  a  large  quantity  of  albumen.  A  few  months  later  dropsy  set 
in,  and  her  case  soon  ended  fatally. 

Of  acute  respiratory  affections,  mechanical  obstruction  of  the  air- 
paasages  by  foreign  bodies,  by  laryngeal  disease,  and  by  diphtheria,  are 
attended  by  the  most  marked  and  urgent  dyspnoea ;  of  chronic  affections  it 
is  most  marked  in  cases  of  emphysema,  asthma,  and  syphilitic  stenosis  of 
the  larynx  or  trachea.  The  difficulty  is  chiefly  inspiratory  in.  laryngeal  | 
obstruction,  chiefly  expiratory  in  asthma,  and  both  in  emphysema. 

Phrenic  dyspnoea, — There  is  a  peculiar  form  of  dyspnoea  which  depends 
upon  paralysis  of  the  diaphragm.     Its  characters  were  first  recognised  by 
Ducf^enne.     So    long   as    the    patient    is    at    rest    his    breathing    is    per- 
fectly easy,  but  the  slightest  effort  at  once  distresses  him  and  quickens 
hia  respirations;  when  he  walks  he  experiences  a  sense  of  suffocation  as 
'•con  as  he  has  made  a  few  steps;   in  mounting  a  staircase,  and  even  in 
speaking,  he  is  obliged  to  stop  every  instant  to  take  breath.     When  he 
sighs  he  feels  as  though  the  abdominal  organs  were  being  drawn  up  into  his 
chest,  and  the  act  of  defsecation  is  much  embarrassed.     His  voice  is  weak, 
and  there  is  difficulty  in  coughing  and  sneezing,  because  he  cannot  take  the 
preliminary  deep  inspiration.     Hence,  even  a  slight  attack  of  bronchitis  is 
attended  with  danger.     If  one  looks  at  the  surface  of  his  body  while  he 
breathes,  the  characteristic  indication  of  paralysis   of  the  diaphragm  is 
grenerally  at  once  apparent.     During  inspiration,  when  the  ribs  rise  and 
the   chest  expands,   the  epigastrium  and  the   hypochondriac   regions  are 
irawn  in;   during  expiration  they  are  pushed  forwards.     In  other  words, 
^eir  relation  to  the  thoracic  movements  is  exactly  the  reverse  of  what  it  is 
n  health.     Sometimes  it  is  not  so  easy  to  see  the  alteration  as  to  feel  it, 
rith  the  two  hands  placed  just  below  the  cartilages  of  the  ribs.     If  only 
VOL.  I.  66 


1042  DISEASES   OF  THE  LUNGS 

one  side  of  the  diaphragm  is  paralysed,  as  i?  sometimes  the  case,  one 
hypochondrium  is  drawn  in,  while  the  other  one  protrudes  naturally. 

Among  the  examples  of  this  affection  recorded  by  Duchenne,  there  tre 
some  in  which  it  appeared  at  an  advanced  stage  of  progressiTe  muscular 
atrophy,  and  others  in  which  it  was  associated  with  paralysis  of  many  other 
muscles  as  the  result  of  lead-poisoning.  Walshe  saw  it  well  mariied  m  a 
sequel  of  diphtheria.  Erb  cites  Oppolzer  as  having  observed  it  at  the  age 
of  puberty  without  any  cause  being  discoverable.  Another  cause,  quoted 
by  Duchenne  from  Aran,  is  extension  of  inflammation  from  the  peritoneum 
or  from  the  pleura ;  and  he  gives  a  case  of  empyema  in  which  the  muaciilar 
tissue  of  the  corresponding  side  of  the  diaphragm  was  of  an  orange-yellow 
colour,  and  the  fibres  had  imdergone  fatty  degeneration. 

When  the  diaphragm  is  paralysed,  it  appears  still  to  retain  its  power  of 
responding  to  faradic  stimulation  of  the  phrenic  nerves. 

The  beat  method  of  stimaUtiug  theae  nenrea  ia,  according  to  Dochenne,  aa  foUowa:- 
Bj  two  fio^ra,  placed  joat  outaide  the  edge  of  one  aterno-maatoid  muacle,  the  akin  if  it 
firat  drawn  slightly  iuwarda;  they  are  then  sepaimted,  leaving  between  them  an  intcrral, 
upon  which  a  amall  conical  metal  rheopfaore  ia  preaaed,  ao  aa  to  be  jnit  orer  tha  ipot 
where  the  phrenic  nerve  liea  upon  the  acalenoa  anticua.  The  rheophore  ia  now  eiren  to  ti 
aaaiatant  to  hold,  and  the  aame  procedure  ia  repeated  on  the  oppoaite  aide  of  the  sect 
When  both  rheophorea  are  fixed  the  operator  takea  one  in  each  hand.  He  paaaea  throofb 
them  a  current,  which  ahonld  inatantly  give  riae  to  a  contraction  of  the  diaphiaga, 
ahown  by  the  abdominal  walla  being  puahed  forwarda,  while  the  lower  riba  are  aepaiaiei 
Sometimea,  however,  the  platyama  interferea  with  thia  reanlt,  contracting  with  incb 
force  aa  to  jerk  the  rheophorea  out  of  poaition ;  and  aometimes  it  ia  necii— ry  to  ibift 
them  a  little  before  one  can  aucceed  in  acting  on  the  phrenic  nervea. 

Erb  recommenda  a  different  method ;  he  placea  one  pole  upon  the  neck,  and  the  other 
over  the  attachment  of  the  diaphragm  to  the  coatal  cartilagea.  Whatever  poaition  maj  l« 
adopted  for  the  rheophorea,  the  atimulna  ahould  be  ao  uaed  that  the  reanlting  contra^ioB 
of  the  diaphragm  may  fall  in  with  the  natural  respiratory  movemeota.  The  earrent 
ahould  be  atopped  aa  aoon  aa  the  muacle  haa  acted,  and  a  few  aeoonda  after  it  ahonld  be 
reapplied. 

This  procedure  seems  to  be  of  therapeutical  value.  By  its  means 
Duchenne  succeeded  in  restoring  the  functions  of  the  diaphragm  in  a  man 
who  had  ^vanced  progressive  atrophy  of  other  muscles,  but  in  whom  the 
phrenic  paralysis  was  as  yet  recent. 

Orthopncta, — ^There  is  a  kind  of  dyspnoea  in  which  there  is  no  distreiia 
and  little  acceleration  of  the  breath  so  long  as  the  patient  is  either  stand- 
ing or  sitting  up  in  bed ;  but  so  soon  as  he  lies  down  difficulty  in  breathiu!! 
is  apparent.*  That  the  diaphragm  descends  more  freely  when  the  weight 
of  the  liver  and  other  viscera  draws  away  from  it,  and  that  both  sidea  U 
the  chest  act  better  when  the  pressure  of  the  body  does  not  hamper  them, 
either  on  one  side  or  behind,  is  readily  understood.  It  ia  aa  natural  ss  the 
increase  of  dyspnoea  which  follows  movement,  or  ascent  of  rising  ground. 
But  it  is  not  easy  to  explain  why  the  advantage  of  an  upright  position  ii 
so  much  more  marked  in  cases  of  cardiac  dyspnoea  than  in  those  of  bron- 
chitis, or  phthisis,  or  anaemia.  As  a  clinical  fact,  however,  the  nudLed 
form  of  orthopnoea  in  which  a  patient  sitting  up  in  bed  is  able  to  converfe 
easily,  but  is  quite  unable  to  lie  down,  and  can  only  sleep  propped  up  with 
pillows  or  in  an  arm-chair,  is  rarely  seen  except  in  cases  of  organic  diieaae 
of  the  heart.  It  may  sometimes  be  observed  in  emphysematous  patieoti, 
and  as  a  complication  of  dyspnoea  is  frequent  in  spasmodic  asthma,  in 

*  '^^gri  recto  eorpore  residere  cnpinnt,  qui  habitna  est  td  csb  ran  aptiannk" 
— Aretoi, '  Df  eaoaia  at  aignia  acntomm  morborom,'  lib.  ii,  cap.  1. 
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jiscitea  and  renal  dropsy,  in  grave  anaemia,  in  advanced  phthisis,  and  in 
cases  of  pleural  effusion  or  pneumothorax. 

Cheyne-Stokes  respiration, — ^This  is  the  title  given  by  German  writers 
to  a  curious  variety  of  dyspnoea  first  noticed  by  Dr  John  Cheyne,  of 
Dublin;  and  afterwards  described  by  Professor  Stokes,  who  regarded  it  as 
a  symptom  of  fatty  degeneration  of  the  heart.  It  has  also  been  called  tidal, 
<^olical,  or  periodic  dyspnoea.  An  attack  usually,  but  not  always,  begins 
with  dyspnoea;  this  is  followed  by  a  gradual  slackening  of  the  respiratory 
movements  until  they  fail  altogether,  and  a  complete  pause  ensues  for  half 
a  minute  or  even  longer.  This  condition  of  apnoea  is  succeeded  by  slow 
and  shallow  breathing,  which  gradually  qmckens  and  deepens  until  it  re- 
sumes its  former  character.  The  whole  process  is  of  variable  length,  and 
is  usually  repeated  several  times  within  a  few  hours ;  often  it  recurs  during 
several  days  or  even  for  weeks  and  months.*  The  total  interruption  of  the 
breath,  gradually  led  up  to  and  in  like  manner  gradually  recovered  from,  is 
the  essence  of  the  phenomenon. 

The  physiology  of  Cheyne-Stokes  breathing  has  been  discussed  by 
Traube,  Schiff,  Filehne,  Luciani,  Wertheimer,  and  many  other  writers.  It 
may  be  observed  in  rabbits  and  other  animals  after  considerable  hsemor- 
rhi^e ;  and  is  seen  clinically  in  cases  of  apoplexy,  meningitis,  and  cerebral 
tumours,  in  the  ursemic  state,  and  in  the  coma  vigil  of  extreme  anaemia  and 
of  exhaustion  from  fevers.  It  may  occur  during  chloroform  narcosis,  or  as 
a  result  of  the  morphia  habit.  It  often  comes  on  while  the  patient  is  asleep 
or  comatose,  but  sometimes  when  he  is  in  possession  of  his  faculties,  walk- 
ing about,  and  fully  aware  of  the  peculiarity  of  his  breathing.  In  other 
cases  he  will  be  sitting  reading  in  a  chair,  and  go  through  the  curious  pro- 
cess with  apparently  no  sense  of  discomfort.  The  writer  has  seen  both  con- 
ditions, one  in  a  man  of  about  thirty-six  in  the  hospital  for  Bright's  disease, 
the  other  in  an  old  gentleman  of  eighty,  who  afterwards  developed  signs  of 
chronic  renal  degeneration,  but  at  the  time  was  apparently  only  ansemio  and 
feeble  from  age.  In  this  case  the  Cheyne-Stokes  breathing  lasted,  with 
occasional  intermissions,  from  August,  1890,  to  his  death  in  May,  1891.  , 

The  pupils  usually  become  contracted  during  the  height  of  the  fit,  as  in 
>ther  conditions  of  apnoea,  but  this  is  not  constant ;  the  pulse  is  quickened 
n  the  ingravescent  stage  as  the  number  of  respirations  is  increased,  and 
lubsides  with  them,  until  the  pause  follows,  when  it  becomes  slow  and 
ncompressible. 

There  is  litUe  doubt  that  the  immediate  cause  of  this  curious  pheno- 
aenon  is  some  change  in  the  respiration-centre  of  the  bulb.  It  is  seldom  or 
ever  observed  in  uncomplicated  diseases  of  heart  or  lungs,  and  rarely 
ccompanies  marked  orthopnoea  or  severe  dyspnoea.  It  is  a  symptom  of 
ervous  origin,  and  probably  connected  with  deficiency  in  oxyhsemoglobin 
f  the  blood  supplying  the  bulb.  Its  relation  to  fatty  degeneration  of  the 
eart  is  perhaps  rather  that  both  are  results  of  anaemia  than  that  a  feeble 
rculation  causes  it,  for  it  is  very  rare  in  cases  of  cardiac  failure  from 
ilvular  disease.  Its  rhythmic  character  may  be  compared  with  the 
lythmio  rise  and  fall  in  blood-pressure,  described  by  Traube  and  Bering. 

As  a  prognostic  sjnmptom  Cheyne-Stokes  breathing  is  very  grave.  Un- 
mbted  cases  of  recovery  after  it  has  appeared  have  been  recorded,  but  as 
rule  it  only  comes  on  in  the  latter  stages  of  cerebral  disease,  of  anaemia, 

*  Dr  Samnel  West  publiihed  a  remarkable  case  of  Cheyne-Stokes  breathing  m  the 
aocet'  for  1890,  p.  645 ;  and  Dr  J.  D.  Mann  reported  one  prolonged  for  more  than  a 
x('Brain/1890,  p.  178). 


Couan,  as  is  well  known,  always  begioB  with  a  deep  insfMniliiiii ;  f^ 
glottis   is  then  closed,   and,   a  sudden  expiratory   effort    being 
glottis  is  allowed  to  open^  causing  a  loud  sound,  and  allowing  a  biMi  d  iir| 
pass  out,  carrying  vnth  it  mucus,  btood»  or  any  foreign  body  prcsead  m  1 
air-paasages.     Laryngeal  disease  may  modify  the  characters  of  i 
it  a  hoarse,  or  rough,  or  metallic  quality,  or  rendering  it  almcwit 
id  fact,  a  weU-«ounded  cough  may  almost  be  taken  as  an  indicmtioa  tliat  l 
larynx  is  not  seriously  diseased- 

The  nervous  mechanism  by  which  cough  is  effected   is  refiex. 
rule,  the  irritation  which  gives  rise  to  it  starts  from  the  respiratory 
membrane,  and  leads  to  expectoration.      But  sometimes  the  mo«t 
and  repeated  efforts  of  coughing  bring  away  nothing.     The  oougli  ta  tba 
said  to  be  dry  (/J^^kch/ — tiis^isncca). 

The  air-passages  may  contain  mucus  too  viscid  and  too  firmly  adhe 
to  be  expectorated ;  or  some  part  of  the  respiratory  tract  is  slightly  : 
so  that  the  surface  is  sensitive  to  the  passage  of  air  over  it>  or  to  tha  ^ 
tur banco  produced  by  speaking.  The  mo«t  common  and*  so  to  wfmL 
physiological  cough,  is  that  which  results  as  a  reilex  action  from  a  Uim^ 
body  in  the  air-paasages  or  from  any  irritation  felt  as  **  tickling  ^*  abool  tfc^ 
glottis  or  fauces.  Sometimes,  however,  the  starting-point  of  cough  ia  fMO- 
side  the  air-passages,  and  this  fact  is  of  practical  importance. 

The  following  appear  to  be  the  chief  kinds  of  cough  which  are  oot  4m  l» 
affections  of  the  respiratory  tract, 

L  Throat  cough.— In  animala  as  well  as  in  man,  irritMioii  of  t^ 
pharynx  produces  cough  in  many  individuals,  but  not  in  aU.  Then  J 
therefore  no  theoretical  difhculty  Ln  admitting  that  catarrE  of  the  tamem 
may  be  attended  with  cough»  without  there  being  a  corresponding  affrctiiis 
of  the  latynx ;  but  the  parts  being  continuous  it  must  always  b«  difficolt  i 
not  impossible,  to  say  that  this  is  actually  the  case,  especially  as  XhK  ufom^ 
and  aryt^no-epiglottic  folds  and  the  lateral  edges  of  the  epcgloUis  if^ 
among  the  most  sensitive  structures.  It  is  a  different  question  viMlte 
an  osdematous  and  elongated  uvula  gives  rise  to  cough  by  co<]ii]jig  wi» 
contact  with  the  parts  behind  the  base  of  the  tongue.  It  is  generally  W 
lieved,  and  many  uvulae  have  been  removed  to  cure  a  cough  for  vhidl  m 
other  cause  could  be  discovered.  But  while  this  treaUnonl  mtM^uam 
succeeds,  its  failures  are  also  frequent. 

2.  Ear  cough. — ^That  cough  can  be  excited  by  irritation  *'  ■' 
auditory  meatus  has  been  known  long.  Dr  Cornelius  Fox 
1867)  related  the  case  of  a  patient  who  experienced  a  feeling  of  imtatitfi 
of  the  larynx  and  had  a  violent  suffocating  cough  whenever  he  inlrodnoed 
a  toothpick  into  the  left  ear;  while  long-continued  singing  voqM  casr 
him  pain  in  the  ear.  Again,  a  healthyJooking  woman,  iig«*d  fifty,  hd 
for  eighteen  months  a  most  distressing  cough ;  as  she  vaa  drmf  in  ihi 
right  ear  the  meatus  was  examined,  and  was  found  to  contain  a  hard  pb^T 
of  cerumen,  and  to  have  a  small  ulcer  in  its  floor.  Almost  iau&e&ti 
relief  to  the  cough  followed  extraction  of  the  wax  and  the  appticAtktt  if 
nitrate  of  silver  to  heal  the  ulcer.  In  a  patient  of  Toynbet* »  a  etmfh  «•• 
cured  by  the  removal  of  a  piece  of  necrosed  bone  from  the  extsiVA^ 
meatus  ;  and  it  it  probable  that  a  foreign  body,  such  as  a  bead  in  tht  ttf . 
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may  set  up  a  cough.     The  afferent  nerve  in  all  such  cases  appears  to 
be  the  auriculo-temporal  branch  of  the  fifth. 

3.  Tooth  cough. — Dentists  tell  us  that  the  stump  of  a  tooth  may  be  the 
starting-point  of  a  cough,  and  a  cough  in  infants  during  the  first  dentition 
has  been  known  to  cease  aft«r  the  gums  have  been  lanced.  In  investigating 
an  obscure  case,  therefore,  the  teeth  should  not  be  forgotten. 

4.  Stomach  cough, — In  the  last  century  it  was  believed  that  dry  cough 
is  often  produced  by  disorder  of  the  digestive  organs.  As  often  happens  in 
like  cases,  what  has  long  since  ceased  to  be  taught  by  the  faculty  has  be- 
come an  article  of  faith  with  the  public.  Thus  coughs  in  children,  which 
are  really  due  to  catarrh  of  the  upper  air-passages,  are  still  commonly  re- 
ferred to  the  stomach.  Or  patients  set  down  to  the  same  cause  the  dry 
cough  of  early  phthisis,  attended  (as  it  often  is)  with  nausea  and  loss  of 
appetite  and  pain  in  the  side.  Eohts  failed  altogether  to  excite  cough  in 
animals  by  irritating  the  st<Mnach.  He  cites  from  '  Briicke's  Physiology '  a 
case  in  which  a  boy  coughed  day  and  night  until  he  vomited,  whereupon 
the  cough  at  once  ceased;  but  he  adds  that  Briicke  himself  believed  the 
starting-point  of  the  affection  to  have  been,  after  all,  something  in  the  air- 
passages,  which  became  dislodged  when  the  stomach  expelled  its  contents. 

A  patient  of  Professor  Leyden  had  repeated  attacks  of  biliary  colic,  and 
every  time  became  affected  with  dry  cough  and  with  pain  in  the  right 
hypochondrium  twenty-four  hours  before  the  jaundice  set  in.  Walshe  says 
that  he  has  known  the  trifling  irritation  due  to  the  presence  of  an  Ascaris 
lumhricoides  keep  up  reflex  cough  for  several  weeks. 

•  5.  Pleuritic  cough, — ^We  are  probably  right  in  regarding  the  dry,  short, 
frequent  cough  of  pleurisy  and  pleuro-pneumonia  and  phthisis  as  reflex. 
It  accompanies  the  pain  and  the  friction-sounds  of  pleurisy,  and  disappears 
with  effusion  or  when  bronchitis  supervenes. 

6.  Nervous  cough, — Kohts  found  that  he  could  sometimes  excite  cough 
in  animals  by  mechanical  or  electrical  stimulation  of  the  floor  of  the  fourth 
ventricle,  and  he  thinks  that  the  centre  for  this  reflex  act  is  situated  some- 
what higher  than  that  for  respiration.  In  hysteria,  as  is  well  known,  a 
hard,  dry,  barking  cough  is  common,  and  this  may  be  supposed  to  be 
centric  in  its  origin. 

A  remarkable  instance  of  this  was  recorded  by  Dr  John  HMrley  in  the  '  Med.  Times  and 
Oasette '  for  1863.  The  patient,  a  girl  Hged  fourteen,  uttered  a  short  bark  seventy  times 
a  minute  without  intermission,  so  that,  according  to  calculation,  she  must  have  coughed 
40,000  or  50,000  times  in  the  course  of  the  day.  She  had  bad  the  cough  a  fortnight  when 
she  came  under  observation.  She  was  treated  with  valerianate  of  zinc  and  with  a  cold 
douche  and  friction  to  the  spine,  and  in  three  days  the  cough  ceased. 

A  very  similar  case,  in  a  child  aged  eight,  was  described  by  Dr  Whytt 
more  than  a  century  ago  under  the  name  of  nervous  cough.  A  remark- 
able feature  in  each  of  these  cases  was  that  the  cough  ceased  as  soon  as 
the  patient  lay  down. 

Another  kind  of  nervous  cough  is  the  short,  frequent  cough  of  embarrass- 
ment, which  may  be  compared  with  the  fidgeting,  twirling  the  thumbs, 
playing  with  a  button  or  a  chain,  and  tapping  with  the  foot  or  finger  under 
the  influence  of  self-conscious  emotion. 

Sputa. — The  old  distinction  between  dry  and  moist  coughs  is  a  valid 
one.  When  there  is  no  secretion,  the  cough  is  either  "  reflex  "  or  "  nervous," 
or  it  is  due  to  local  inflammation  in  the  early  stage.     The  natural  course  of 
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catarrhal  iaflammatioa,  as  seen  in  the  eye  and  the  mucoua  membraiie  of  J 
naouth,  13  for  a  dry  condition  to  be  BUcceeded  by  increased  aecretion  of  i 
at  first  thin,  then  more  tenaciouB,  and  finally,  when  **  concocted,"' 
old  physicians  culled  it»  muco-purulent.     The  expectoration  i«  an  inif 
byinptom  (or  physical  8tgn)  of  the  kind  of  secretion  going  on  in  the  : 
tory  tract. 

The  sputuni   consists  of  mucin  in   alkaline   saline   solution, 
with  leucocytes.     When  the  latter  predominate  it  is  purulent.     Air 
or    less    abundantly    miied   with    it,    and    frothy    blood    may    be 
Saliva  frequently  furnishes  the  greater  part  of  the  material  in  the  mpM 
cup.     Fibrin,  forming  caate  from  the  larynx,  trachea,   bronchi,  or  mm 
bronchioles,  is  sometimeB  obviously  present,  or  may  be   detected  by 
microscope.     Epithelial  cells,   usually  buccal,   fragments   of  elastic 
and  great  variety  of  microbes — saprophytic   or   pathc^enic^ may   be 
tected  with  more  or  less  preparation.     Elastic  fibres  show  that  de 
processes  are  at  work^ — Dittrieh's  plugs,  Charcot's  ctyataU,  and  ' 
spirals  will  be  referred  to  hereafter  (p.  1072). 

Clear  mucous  expectoration  points  to  an  early  stage  of  broochilia  Mi 
tracheitis ;  muco-purulent  to  a  later  stage  of  the  same,  or  to  the  brooch 
itis  of  phthisis  ;  abundant  frothy  unteuacious  sputum  to  bronchorrhcM ; 
pure  pus  to  rupture  of  an  empyema,  or  if  foul  and  expectorated  ai  ^a^«^ 
vals,  to  bronchiectasis.  Expectoration  of  pure  blood.  If  diaeaae  of  tl» 
heart  and  aorta  and  of  the  blood  itself  is  excluded,  is  an  almost  certait 
sign  of  phthisis  ;  tenacious  sputuan  with  blood  tingeing  it  *'  rusty,"  goMca* 
yellow,  red,  or  green,  is  the  characteristic  sign  of  lobar  pneumonia, 
while  mere  streaks  of  blood  usually  come  from  the  larynx  or  fauon^ 
Nummular  sputa  are  frequently  seen  in  phthisis,  but  are  far  from  cfusir- 
teristic  of  it. 
I  It  must  be  remembered  that  children  under  ten  very  rarely  expectorsk. 
and  up  to  thirteen  or  fourteen,  as  well  as  in  old  age,  the  sam 
often  met  with.  In  such  cases,  when  the  contents  of  the 
Tomited,  the  presence  of  characteristic  sputum  may  sometimes  be  i 

Pain  is  a  sjonptom  of  various  thoracic  diseases,  but  it  may  also  he  rr 
ferred  to  the  chest  without  other  indication  of  disease. 

Walahe  speaks  of  **  pains  deeply  felt  within  the  chest,  and  shootififf  i 
the  direction  of  the  pulmonary  branches  of  the  vagi  and  syinpathelic^** 
existing  "  independently  of  any  other  deviation  from  health,  not  only 
but  general."     He  also  refers  to  "various   anomalous  and   more  or 
painful  sensations,  felt  deeply  within  the  cbest  by  phthistcal  fitftitaU 
These  may  be  called  pulmonary  neuralgia. 

But  in  the  large  majority  of  cases  thoracic  pain  is  r  f  -^  t&e  ^ 

of  the  cheet,  and  especially  to  the  infra-mammary  or  ii  ait 

Various  names  are  given  to  pain  in  these  situations,  according  to  the  n^gw* 
held  with  regard  to  its  nature.     This  "pain  in  the  aide"  may  be;, 
"  pleurodjnaia,"  "  thoracic  myalgia,*'  or  **  intercostal  neuralgta." 

It  is  sometimes  difficult  to  determine  whether  a  jiain  in  the  side  ' 
to  pleurisy,  ansemia,  mitral  disease,  or  gastric  disturbance.     Thi*  sloa 
seems  to  be  sometimes  its  starting-point  when  it  is  on  tb©  1 
is  most  often  the  case.     The  same  is  true  of  the  pleurod\  4idiac 

disease   and   of  chlorosis.     Another   frequent    cause   is   ovarian    irnUtM 
especially  in  hysterical  women.     Caries  of  the  spine*  too*  must  be  thou^l*^ 
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of,  and  we  must  remember  that  a  pain  in  the  side,  if  recent,  may  depend  on 
an  attack  of  shingles.  Nor  must  we  forget  the  possible  presence  of  disease 
or  injury  of  a  rib. 

In  July,  1877»  I  was  consulted  by  a  lady,  the  wife  of  an  old  schoolfellow,  who  told  me 
that,  haTing  had  a  cough  all  the  previous  winter,  she  had  one  night  felt  something  crack 
in  her  left  side  while  she  was  coughing.  Ever  since  then  she  had  suffered  from  a  con- 
tinnons  gnawing  pain  there.  On  examining  the  side  there  was  considerable  enlargement 
of  one  of  the  lower  ribs,  which  seemed  to  be  clearly  the  callus  of  a  fracture.  She  some-  ■' 
times  felt  pain  in  the  side  towards  night  when  fatigued,  and  changes  of  weather  seemed  to 
increase  it. 

In  a  lecture  reported  in  the  '  Lancet '  for  1882,  the  late  Mr  Marshall  related  the  case  of 
a  woman  aged  thirty-five,  who  in  the  severe  weather  of  the  spring  of  1881  caught  cold, 
shivered,  and  was  attacked  first  with  pain  in  the  left  side  and  then,  a  month  later,  no  less 
severely  in  the  right.  Mr  Marshall  found  two  firm  oblong  swellings,  one  along  the  lower 
border  of  the  right  fifth  rib,  and  the  other  at  a  corresponding  spot  on  the  left  eighth  rib. 
When  they  were  pressed  upon  she  experienced  acate  pains  shooting  through  to  her  back. 
They  gradually  softened  into  abscesses  and  were  opened,  when  parts  of  each  rib  were 
found  to  be  eroded  and  softened.  Ultimately  some  pieces  of  dead  bone  came  away,  and  she 
recovered  wdl.— C.  H.  F. 

Tuberculous  and  syphilitic  periostitis  must  also  be  borne  in  mind,  al- 
though both  are  less  common  in  the  case  of  the  ribs  than  of  the  stemiun. 

In  describing  the  diseases  of  the  Chest,  the  order  followed  will  be — 
Bronchitis,  with  pulmonary  collapse,  Emphysema  and  Bronchiectasis; 
Pleurisy,  Empyema,  and  Pneumothorax;  Pneumonia,  Broncho-pneumonia, 
and  Cirrhosis  of  the  lung,  with  pulmonary  Syphilis  and  Gangrene ;  pulmo- 
nary Tuberculosis  or  Phthisis,  and,  lastly,  the  functional  disorders  of  ^respira- 
tion known  as  Spasmodic  Asthma  and  Hay-ferer. 
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'  Porte  ii  tuifttre  ooceperit^  ne  «)c  tu»»)iitp 
Ut  caiquftin  linguMO  in  tntniendo  {irofemt/* 


Hisimf — General   sifmptoms:    cough^  pain,    expectoration^    d^spfutu — Pkpkd 

signs :  rhonchus,  stbiluSf  rdles — Dutfnasis— Morbid  anai&my  in  nemi  mi 

prolonged  mses. 
Acute    Branehiiis — Capillnrj/   Bronchitis — Its    symptoms   find  profnasU — fid- 

monary  collapse — Its  production  attd  relation  to  broiKho-piwumf^nin 
Chronic  Bronchitis — Symptoms —  VarieHes — Sequelce, 
Emphysema — Its   anaiomy   and   origin^    expiratory   and   inspiratary — ^myw; 

emphi/sema — Symptmns  and  signs  of  empfiysema, 
BronchiedasiSf  fmiform  and  saccular — Fastid  bronchitis. 
yEiioloyy,  prognosis,  and  treatment  of  bronchitis  generally. 
Plastic  bronchitis — Its  rarity — Anatomy,  course,  and  sympiams — TretUment 
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Definition. — ^An   inflammution    of   the    mucoua    niembraoe    til    the 
passages,  particularlj  cf  the  trachea,  bronchi,  branchia^  and  bronchioUii. 

The  diBea^e  now  called  bronchitis*  is  Tcry  common  in  our  clvroatr,  ami 
the  name  familiar,  but  it  does  not  appear  in  medical  litenitiire  h^vt  tU 
introduction  in  1812  by  Peter  Frank  in  Genuanj,  and  in  18H  by  Bidkam 
in  England.  Previously  the  disease  waa  known  aa  "  a  cough/*  **  a  eaUrtV 
or  ''a  defiirxion  on  the  breast.''  Sydenham  separated  the  mora 
forms  from  pneumonia  as  "  peripneumonia  not  ha." 

The  upper  limit  of  bronchitis  may  be  taken  as  the  glottia,  for  in  the 
frequent  form  of  catarrhal  bronchitis  the  larynx  and  tntchea  are  i&rolTcJt 
and  the  Greek  term  ^piiyxot  denoted  the  larynx  aa  well  as  tlie  trftelwi. 
Laryngitis,  however,  is  a  necessary  term  for  several  forms  of  local  dtiMMt 
even  though,  as  in  diphtheria,  the  process  seldom  stops  in  the  \MTficu  ^ 
descends  to  the  trachea  and  bronchi.  The  lower  limit  is  probn"  *  "  finl 
at  the  entrance  of  the  bronchial  tubes  into  the  lobules,  exclud.  clri- 

lobular  air-passages,  and  is  marked  by  the  C4)lumnar  ciliated  rpithfiitttti  sxi 
muscular  fibres.  Most  case«  of  bronchitis  are  tracheitis,  with  «<?i-^ofidBy 
inflammation  of  the  larger  bronchial  tubes. 

When  the  disease  is  severe  and  extensive,  it  is  often  calU^      i^i|iui 


•  The  word  ii  formed,  like  to  ni»oy  oUierv,  on  the  Aiialof^y  of  plvnrtlii, 
fip6yx*>Ct  ^li<9  windpipe,  bronchltii  property  Bigoifie*  mnj  diicaAe  of  ili^t  < 
1i«age  ttie  terininatioQ  c&rriei  with  it  the  notiou  of  iniUitimAtiou,  ai  in  peritoniliii  4 
aad  enteritis. 
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bronchitis,"  but  there  are  no  bronchioles  so  minute  as  the  largest  capil- 
laries, and  it  is  probable  that  most  of  the  cases  so  designated  are  really 
cases  of  bronchitis  complicated  hj  lobular  (catarrhal)  pneumonia. 

The  term  Bronchitis,  without  qualification,  is  usually  applied  to  catar- 
rhal  inflammation,  and  does  not  imply  either  plastic  exudation  or  ulcera- 
tion. There  are  many  forms  of  bronchitis ;  and  these  differ,  both  in  sym- 
ptoms and  in  course.  We  will,  therefore,  first  enumerate  the  symptoms  and 
physical  signs  which  belong  to  all  alike,  and  afterwards  give  separate 
accounts  of  the  more  important  varieties. 

Common  symptorM, — ^Foremost  among  the  general  symptoms  is  cough. 
This  is  never  absent,  and  it  is  often  severe,  with  a  loud,  barking,  or  ringing 
character.  It  may  consist  of  isolated  explosions,  succeeding  one  another 
more  or  less  regularly,  and  sometimes  with  extreme  frequency.  Or  it  may 
occur  in  paroxysms,  which  often  end  in  retching  or  actual  vomiting.  It 
becomes  more  trotil;|leBQme  when  the  patient  lies  down,  and  often  comes  on 
when  he  first  gets  up  in  the  morning,  owing  to  accumulation  of  secretion  in 
the  air-passages  during  the  night. 

Many  patients  complain  of  a  raw,  rough,  or  sore  feeling  behind  the 
sternum;  and  the  cough  may  give  rise  to  more  or  less  myalgia  in  the 
thoracic  walls.  Not  infrequently  this  muscular  pain  is  felt  at  the  epi- 
gastrium ;  but  another  cause  of  epigastric  oppression  is  fulness  of  the  right 
side  of  the  heart  or  sometimes,  perhaps,  of  the  liver,  from  obstruction  to 
the  venous  circulation.  The  irritation  which  sets  the  cough  up  is  often 
definitely  referred  to  some  one  spot  along  the  course  of  the  trachea ;  some- 
times there  is  only  a  vague  tickling  sensation,  which  cannot  be  localised, 
and  often  the  cough  causes  a -sharp  cutting  pain  in  the  fauces  for  the 
moment.  But  the  chief  distress  of  bronchitis  is  not  pain,  comparable  in 
severity  to  that  of  pleurisy,  colic,  or  neuralgia,  but  inability  to  sleep  or  even 
to  lie  still,  and  difficulty  in  relieving  the  irritation  by  free  expectoration. 

The  sputum  in  Bronchitis — ^if  we  except  the  remarkable  variety  known 
as  plastic  or  fibrinous — is  tolerably  uniform  in  character.  At  first  it  is 
absent,  then  thin  mucus  collects,  with,  occasional  pellets  of  viscid  consist- 
ence ;  gradually  this  contains,  instead  of  a  few  mucus-corpuscles  (small  uni- 
nuclear leucocytes),  niunerous  large  granular  cells  with  tripartite  nucleus ; 
and  as  these  increase  the  secretion  becomes  looser,  more  abundant,  and  more 
yellow,  and  is  called  muco-purulent.  As  the  catarrh  subsides,  the  secretion 
diminishes  again  in  amount,  loses  its  yellow  colour,  and  acquires  the  charac- 
ter of  largfe  pellets  of  mucus  of  iron-grey  colour  from  the  particles  of  carbon 
inhaled  wherever  the  smoke  of  chimneys  defiles  the  air. 

Another  sjnmptom  in  all  severe  cases  of  bronchitis  is  dyspn<xa.  It 
depends  on  the  mechanical  obstruction  in  the  small  tubes  to  the  entrance  of 
air  into  the'  pulmonary  vesicles. 

Riegel  seems  to  have  firat  drawn  attention  to  the  fact  that  in  all  affec- 
bions  of  the  bronchioles  the  dyspnoea  is  expiratory  rather  than  inspiratoiy. 
Sometimes  the  act  of  inspiration  is  quite  short  and  easy,  while  that  of  ex- 
piration is  difficult  and  much  prolonged;  sometimes  they  are  both  embar- 
rassed ;  but  inspiration  appears  never  to  be  alone  impeded  in  bronchitis,  as 
it  often  if  in  affections  of  the  larynx  or  trachea.  This  special  tendency  to 
expiratory  dyspnoea,  when  the  smaller  air-tubes  are  inflamed,  can  scarcely 
iepend  on  paresis  of  the  muscular  fibres  of  the  bronchia,  since  their  con- 
rraction  is  but  slow. 
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Another  peculiarity  of  the  bre^ithmg,  which  may  o(t«a  be  notioed  ift 
children,  is  that  each  expiration  is  instantly  followed  by  an  inspiration,  f 
pause  in  the  act  of  breathing  taking  place  at  the  end  of  e^ch  inspir 
and  not  at  the  end  af  expiration,  as  it  does  normally. 

In  some  severe  cases  there  is  t/rfhopncea.  so  that  the  patient 
propped  up  with  pillows,  btit  this  is  usually  an  indication  that  there  k 
emphysema  beside  bronchitis. 

When  dyspuftni  is  Lc^nsiderable  there  is  more  or  lesa  lividtty  or  ryoii#iu. 
This  shows  itself  in  the  face  and  hand«*  In  extreme  cases  the  lace  becosMi 
turgid,  flushed,  and  bloated  ;  the  veins  of  the  ne<;k  are  dilated  and  tkt^k 
with  each  pulsation  of  the  right  ventricle  ;  and  the  supeHicial  veina  geHft 
rally  are  fuller  than  nattiral.  This  condition  of  venous  congestion  contnuti 
with  the  pallor  which  also  accompanies  the  dyspnoea  of  phthisic  of  dipt- 
theria,  of  e^irdiac  and  of  renal  disease. 

Pht/fiical  signs. — The  signs  of  bronchitis  are  less  nmuertiua  Ibaa  ihoit 
of  almost  any  other  disease  of  the  chegl.     They  are  mainly  n  ^>rT.  ler 

the  percussion-sound  is  quite  unaltered  unless  the  caae  is  c«  '_d  with 

pleurul  effusion  or  with  a  secondaty  complication^  as  emphjaema*  nr  oolr 
lapse*  or  broncho-pneumonia. 

The  pulmonary  murmur  is  but  slightly  altered  in  character,  if  at  ifl; 
but  it  is  often  replaced  by  adventitious  sounds.  In  some  cases,  and  lliow 
not  the  least  grave,  the  respiratory  sounds  become  faint  and  indiitiiicl; 
or  OCCUR ionalty  they  may  be  absent  over  a  part  of  the  lung-,  from  tlie  ofltrt* 
epondiDg  lironehiai  tube  being  plugged  by  mucus.  In  this  case  oom  eia 
usually  bring  back  the  breath-sounds  at  that  point  by  tnaktng  I  lie  peAi^ 
cough. 

Sometimes  in  bronchitis  the  inspiratory  murmur  becomet  lotuler  ail 
perhaps  rougher  in  quality^  and  expiration  may  be  accompanied  by  a  stmiltf 
sound.  This  is  sometimes  erroneously  called  bronchial  breathin^r- 
latter  has  a  blowing  character,  posaesses  tone,  and  is  strictly  limilr 
certain  parts  of  the  chest  :  moreover  bronchial  breathing,  except  ofer  I 
sternum  and  between  the  sc^pulee«  is  accompanied  by  more  or  k 
on  percussion.  It  cannot  he  too  strongly  impressed  on  those  who  are  I 
ing  the  use  of  the  stethoscope  that  neither  bronchial  breatbinig  lUN'  sot  d 
its  modifications  occur  in  uncomplicated  bronchitis.  Nor  is  the  vocal  ?«••• 
anoe  in  any  way  altered. 

The  adventitious  sounds  which  occur  in  bronchitis  are  Iboae  tbai  hgn 
been  already  discussed,  under  the  names  of  ''  rhonchua  ^  and 
(p.  1034),  and  **  rales  "  (p.  1035).  Rhonehu^  (or  '*  sonorous  rboncIiQs' 
loud,  continuous  snoring,  grunting,  or  cooing  noise,  often  aodtble  I 
patient  himself  and  by  those  about  him,  and  due  to  vibrations  thai  can 
be  felt  by  the  hand  placed  upon  the  surface  of  his  chest.  It  ta  fomied] 
the  trachea  and  larger  bronchi,  and  its  cause  is  the  preaence  of  a  anM  ^ 
viscid  mucus  partly  obstructing  the  entrance  of  air,  and  prodmctn^  a  mtm 
fluidt.  The  proof  of  this  is  that  it  can  very  generally  be  made  to  diinpfUlf 
at  least  for  a  tirne^  by  the  patient's  coughing.  Indeed,  it  couiea  and  gMi 
of  its  own  accord,  being  heard  first  in  one  part  of  the  cheat- and  tba  i> 
another,  as  mucus  happens  to  accumulate  in  different  brancbea  of  Iha  kxm- 
chial  tree* 

Sihilu4  (or  *'  sibilant  rhonchus/'  as  some  prefer  to  term  it)  tt  a  Ulk- 
pitched,  continuous,  whistling  sound.  It  is  formed  In  the  soudikr  broack 
and  is  of  eraver  import  than  rhonchus,  sinr^  ini^ArnTnfitir.n  of  tl 
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air-passages  is  more  dangerous  than  that  of  the  larger.     It  seems  to  be  due  { 
to  narrowing  of  the  calibre  of  the  affected  tubes,  either  from  partial  obstruo-  / 
tion  by  mucus,  or  from  swelling  of  their  lining  membrane.     In  either  case, 
it  cannot  be  got  rid  of  by  coughing,  and  usually  remains  in  the  same  spot 
for  hours  or  days  altogether. 

Many  terms  have  been  employed  to  denote  the  particular  quality  of 
tiiese  continuous  "  dry  sounds."*  Sometimes  they  resemble  "  snoring,'^  as 
the  term  rhonchus  would  imply,  sometimes  the  hoarse  "  cooing  "  of  a  wood- 
pigeon  ;  often  they  are  high-pitched  and  musical  like  a  box  of  pipes,  some- 
times deep  in  tone,  like  the  bass  notes  of  the  organ,  and  sometimes 
"  wheezing,"  "  squeaking,"  or  "  whistling." 

These  rdles,  or  interrupted  additional-sounds,  which  accompany  bron- 
chitis, are  decidedly  less  frequent  and  characteristic  than  the  '*  dry  "  sounds, 
and  may  be  of  every  variety,  from  gurgling  or  "  bubbling  "  rdles  d  grosses 
bulles,  to  small  submucous  rattles.  But  they  are  never  '*  consonating," 
inasmuch  as  the  lung-tissue  roimd  the  tubes  in  which  they  are  formed  still 
remains  spongy.  If  r&les  are  not  universally  distributed  through  the  lungs, 
they  are,  as  a  rule,  most  marked  over  the  lower  lobes,  and  behind  rather 
than  in  front.  Signs  that  might  suggest  the  presence  of  bronchitis  in  the 
upper  lobes  only— especially  if  limited  to  the  upper  lobe  on  one  side — should 
always  arouse  a  strong  suspicion  of  phthisis. 

It  is  worthy  of  mention  that  sometimes  no  r&les  can  be  detected  in 
cases  in  which  the  profuse  expectoration  would  certainly  have  led  one  to 
expect  them— only  dry  sounds  are  audible. 

Diagnosis, — The  symptoms  and  physical  signs  above  enumerated  are 
not  sufficient  to  justify  a  final  diagnosis  of  bronchitis.  We  must  add  certain 
negative  points  by  which  the  presence  of  other  affections  of  the  air-passages 
or  lungs  is  excluded.  Particularly  in  cases  of  which  the  clinical  history 
makes  it  not  impossible  that  the  lung  may  contain  scattered  tubercles,  great 
caution  must  be  exercised  in  forming  an  opinion.  Sometimes,  but  very 
rarely,  the  occurrence  of  secondary  nodules  of  a  malignant  new  growth  in 
the  limgs  offers  another  chance  of  error.  The  absence  of  more  than  slight 
pyrexia,  the  absence  of  blood-discs  from  the  sputa,  and  the  absence  of  con- 
sonating r&les,  are  some  of  the  negative  facts  which  point  to  bronchitis. 

The  difficulty  is  not  so  much  in  saying  that  bronchitis  is  present  as  in 
determining  whether  it  is  the  primary  affection,  or  only  a  complication. 
For  it  is  exceedingly  apt  to  arise  in  the  course  of  a  great  variety  of  diseases 
— as  measles,  enteric  fever,  rickets,  phthisis,  organic  lesions  of  the  heart, 
and  Bright's  disease. 

Morbid  anatomy, — In  mucous  membranes,  as  in  the  skin,  the  morbid 
appearances  produced  by  inflammation  are  far  less  conspicuous  after 
death  than  during  life ;  and  a  reason  why  this  is  eminently  the  case  with 
the  bronchial  mucous  membrane  is  afforded  by  the  abundance  of  elastic 
fibres  in  its  structure.  In  many  acute  cases  there  is  redness  and  swelling  of 
the  mucous  membrane,  with  a  velvety  appearance;  in  many  every  part  of 
the  air-passages,  up  to  the  trachea,  is  filled  with  a  yellow  or  brownish  opaque 
■ecretion.  But  it  is  sometimes  far  from  easy  to  determine  the  presence  of 
bronchitis  at  an  autopsy.  A  good  method  of  detecting  muoo-pus  in  the 
smaller  tubes  is  to  slice  off  the  edge  of  the  lung,  and  press  the  tissue  towards 
the  cut  surface,  when  a  yellow  bead  appears  at  each  little  orifice. 

*  As  aboTe  explained  (p.  1045),  the  terms  "  dry  "  and  "  moist/'  as  applied  to  soands> 
■n  misleading,  and  the  metonymy  is  almost  absurd,  but  usage  is  Tery  difficult  to  alter. 
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The  bistologieal  changes  in  bronchitis  haxe  been  carefuUj' 
they  are  not  always  marked.  Socoletf  (*  Virchow^a  Archiv,'  toL 
mined  artiticial  bronchitis  in  doga  and  in  rabbits  produced  by  in«uffialiffli  vi 
bichromate  of  potaBs  or  of  a  weak  solution  of  chromic  acid.  Hamiltflfi 
(  Practitioner/  1879)  studied  cases  in  the  post-mortem  room  of  the  EitSK 
burgh  Koyal  Infirmary,  Both  observers  are  agreed  that  a  Teiy  early  ckaii;^ 
is  the  detaLliment  of  the  ciliated  epithelium,  which  seems  to  be  ihrcyini  nfl  ift 
flakes,  and  which  remains  absent  during  the  whole  course  of  the  dilate,  I* 
be  regenerated  when  recovery  takes  place.  In  a  young  man  who  died  d 
opium-poisoning,  in  from  ten  to  sixteen  hours,  the  ciliated  cells  were  alreidy 
to  a  great  extent  shed.  Many  undergo  fatty  degeneration  ;  otherm,  M 
doubt,  are  expectorated ;  others  are  inhaled  into  the  smaller  air-tubes,  when 
they  may  be  seen  lying  in  large  detached  masses  among  the  other  catarrh*! 
products.  There  is  an  obvious  analogy  between  this  exfoliation  of  t^H 
columnar  layer  of  the  bronchial  epithelium  and  desquamation  of  the  cutid^ 
from  inflammation  of  the  skin. 

During  the  further  progress  of  the  attack  the  baseonent  membrane  ; 
covered  only  by  a  layer  of  flat  cells,  from  which  there  project  here 
there  pyriform   or  oval  corpuscles,   of  transitional   character,    which 
covered  by  a  more  or  less  abundant  mass  of  leucocytes,    embedded  ill  | 
mucoid  fluid.     A  point  on  which  Hamilton  lays  stress  is  tliat  the  basema 
membrane  itself  becomes  thickened  and  swollen,  apparently  from  cedeiDA. 

In  all  but  very  early  and  very  slight  cases  of  bronchitis  the  mttoota  cr 
submucous  tissues  are,  in  their  whole  substance,  more  or  less  filled  willi 
leucocytes,  which  collect  in  lines  along  the  lymph-spaces  betwe«ii  the  tibrow 
bundles  and  around  the  vessels.  Both  Hamilton  and  SocoleH'  are  coimacel 
that  the  leucocytes  wliich  appear  in  such  large  numbers  upon  the  free  mf^ 
face  of  the  mucous  membrane  are  not  derived  by  emigp^tioa  from  the  blood* 
vessels,  but  are  fomied  by  germination  from  the  flat  cells  that  Ue  im»«^ 
diately  in  contact  with  the  basement  membrane.  SocoleH'a  chief  reium 
for  maintaining  this  opinion  was  that  in  animals  killed  twenty-four  betlfi 
after  the  commencement  of  the  morbid  process,  he  found  leueocjtet  on  t^ 
free  surface  of  the  umeous  membrane,  although  ita  substance  was  at 
time  entirely  free  froui  them.  Hamilton  insists  on  the  difficulty  vh«< 
leucocjrtes  derived  from  the  blood  would  have  in  traversing  the  tbkke 
basement  membrane,  and  on  the  fact  that  in  his  preparationa  be  ooold  ( 
cover  no  indication  that  this  was  taking  place.  But  it  is  f^erhaps 
of  notice  that  Socoleff  himself  figures  ciliated  epithelial  cells  having  in 
interior  red  blood -discs,  which  must  have  made  their  way  thniniglL 
one  naturally  hesitates  to  accept  observations  made  upon  dcep-seaied  tii 
as  overthrowing  the  results  of  investigations  made  upon  the  comet  tfl 
other  superlicial  structures  (cf,  vol.  i,  i>.  45), 

An  important  change  occurs  in  the  mucoua  glands.  They  beeeoit 
swollen  80  as  to  be  sometimes  as  large  as  hemp-seeds,  according  io  Rkpt^ 
Their  epithelium  undergoes  very  active  proliferation,  and  the  newly-fonavii 
cells  become  distended  with  mucin,  and  appear  to  be  the  soureii  of  the  w^um 
that  forms  a  large  part  of  bronchitic  expectoration.  This  mueu«.  boirtfef, 
becomes  mixed  with  leucocytes  and  epithelial  cellt*  of  "  tran&itional  **  fef«» 
as  well  as  with  saliva  and  air-bubbles. 

When  bronchitis  has  existed  for  a  great  length  of  time  before  deBtk,  t^ 
changes  found  after  death  are  somewhat  different.  The  maooiu  menlira^t 
is  often  pale  and  grey,  with  but  few  vessels  visible.     In  many  emm  it 
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presents  a  number  of  delicate  longitudinal  ridges^  which  Rindfleisch  has 
shown  to  consist  of  an  overgrowth  of  connective  tissue,  containing  numerous 
cells,  and  bundles  of  elastic  fibres  running  in  various  directions.  According 
to  Hamilton  the  muscular  coat  is  sometimes  foimd  to  be  hjpertrophied, 
sometimes  atrophied.  The  cartilages  shrink  and  disappear,  undergoing  the 
same  change  which  occurs  in  articular  cartilage,  namely,  the  absorption  of 
the  matrix  from  the  periphery  inwards,  with  the  formation  of  ''  medullary 

•  spaces  "  filled  with  leucocytes.  In  many  cases  the  mucous  glands  also  are 
destroyed.  At  an  earlier  period  their  orifices  are  widely  dilated,  giving  the 
mucous  membrane  a  minutely  pitted  appearance  when  looked  at  with  a 
good  light;  and  sometimes  they  become  inilamed,  forming  minute  funnel- 
shaped  ulcers. 

AcuTB  Bronchitis. — ^The  ordinary  ''idiopathic''  inflammation  of  the 
trachea  and  larger  bronchial  tubes  is  clinically  part  of  the  catarrh  or 
"  cold  "  affecting  the  respiratory  organs,  which  is  one  of  the  commonest 
accidents  of  the  colder  and  damper  climates. 

The  throat  (t.  e.  the  fauces)  is  commonly  the  first  to  feel  the  effects  of 
a  "chill;"  then  comes  coryza  and  inflammation  of  the  nasal  passages, 
I  often  spreading  upwards  into  the  frontal  sinuses  and  conjunctiva.  Before 
;.  this  "  weeping  "  stage  is  over,  the  larynx  is  affected,  as  is  shown  by  hoarse- 
]  ness  or  aphonia^  and  then  the  catarrh  spreads  downwards. 
j^  As  in  the  other  regions,  the  mucous,  membrane  is  probably  at  first  dry 

^  and  **  irritable,"  next  swollen  and  hypersemic,  and  then  abundant  mucus  is 
poured  out  with  relief  to  the  "  raw  feeling  "  and  painful  dry  cough.  Gra- 
dually more  pus  cells  appear  in  the  expectoration,  the  cough  becomes  looser, 
and  the  patient  easier. 

In  a  sharp  attaok  the  cough  is  often  very  distressing,  and  especially 
violent  when  the  patient  attempts  to  lie  down;  he  complains  of  a  raw 
sensation  behind  the  sternum ;  and  pressure  upon  the  trachea  may  not  only 
be  painful,  but  may  at  once  excite  cough. 

The  violence  of  the  cough  often  causes  severe  headache,  increased  with 
each  paroxysm,  and  the  patient's  sleep  is  seriously  impaired.  This  form 
of  the  disease,  however,  is  not  dangerous  if  it  is  confined,  as  in  the  great 
majority  of  cases  it  is,  to  the  trachea  and  larger  bronchi.  In  most  cases 
the  expectoration  gradually  diminishes  and  the  patient  is  well  in  a  week  or 
ten  days. 

In  others,  however,  cough  still  recurs  every  morning  when  the  sputum 
accumulated  during  the  night  is  brought  up ;  and  this  lasting  until  a  fresh 
I  **  cold  "  brings  on  a  fresh  accession  of  catarrh,  the  acute  gradually  becomes  a 
'  chronio  complaint. 

1  Capillary  form. — Very  different  is  the  course  of  acute  bronchitis  when 
,  it  attacks  the  bronchioles  throughout  the  lungs,  for  this  may  be  one  of  the 
;  most  rapidly  fatal  of  all  diseases.  The  word  is  a  misnomer,  and  the  old 
\  term  "  Suffocative  Catarrh  "  would  be  better. 

•  It  usually  is  the  result  of  previous  bronchitis  affecting  the  larger  tubes, 
,  but  occasionally  is  primary  and  sets  in  with  a  sensation  of  chilliness,  or  less 
:  frequently  with  a  rigor,  which  may  be  repeated.     The  degree  of  pyrexia 

varies  ;  the  temperature  may  range  up  to  104°,  especially  in  children  ;  more 
I  often  it  is  at  a  lower  level ;  and  it  does  not  run  any  typical  course.  The 
;  head  and  the  upper  part  of  the  body  become  covered  with  sweat.     The 

hands  and  the  surface  generally  feel  hot,  and  the  face  is  more  or  less  flushed. 
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The  pulse  is  frequent,  sometimes  so  frequent  that  it  cannot  be  couDtcd.  h 
is  often  tense  and  full,  perhaps  from  contraction  of  the  systemic  artcholci 

But  the  most  prominent  symptom  of  this  form  of  bronchitis  is  the  dyv 
pnoea.  The  patient  sits  up,  with  chest  heaving  and  with  nostrils  quiTer- 
ing,  imable  to  utter  more  than  two  or  three  words  at  a  time,  using  hii 
shoulders  and  arms  in  violent  efforts  to  breathe.  On  carefully  inspecting 
the  thoracic  movements,  one  finds  that  there  is  a  great  obstacle  to  the 
entrance  of  air  into  the  lungs.  The  epigastric  and  hypochondriac  regioot 
of  the  abdomen  recede  at  every  inspiration ;  in  children  all  the  lower  ribi 
and  lower  part  of  the  sternum  may  be  forcibly  sucked  in.  The  supra-clavi- 
cular and  the  suprarsternal  spaces  also  recede,  but,  on  the  other  hand,  u 
Seitz  pointed  out,  the  upper  ribs  often  remain  almost  motionless  in  a  poii. 
tion  which  is  that  of  a  forced  inspiration,  giving  to  the  corresponding  pan 
of  the  chest  a  vaulted  shape. 

The  cough  of  suffocative  bronchitis  is  often  exceedingly  harassing.  At 
first  it  is  usually  dry,  there  being  nothing  in  the  air-passages  to  be  ex- 
pectorated. Afterwards  it  is  accompanied  by  more  or  less  abundant 
sputum.  The  secretion  of  the  inflamed  bronchial  mucous  membrane  goes 
through  stages  very  similar  to  those  that  may  b©  observed  during  the 
progress  of  a  cold  in  the  head,  or  tbe  ordinary  bronchitis  above  described. 
The  dry  stage  sometimes  lasts  several  days,  or  even  throughout  the  whole 
duration  of  the  disease.  But  it  must  not  be  forgotten  that  infants  and 
children  as  old  aa  ten  or  twelve  years  swallow  whatever  they  cough.  In 
older  patients,  when  sputimi  first  appears,  it  is  as  a  rule  scanty,  and  dii- 
lodged  with  great  difficulty,  the  patient  perhaps  coughing  many  timet  in 
rapid  succession,  until  he  is  purple  in  the  face,  before  he  can  get  relief  bj 
bringing  up  a  translucent  peUet  of  mucus.  But  in  other  cases  the  spitting- 
jar  becomes  filled  in  a  few  hours  with  a  considerable  quantity  of  a  greTiah- 
white  glairy  liquid,  which  has  numerous  air-bubbles  entangled  in  it.  Under 
the  microscope  this  kind  of  sputum  is  found  to  contain  remarkably  few 
leucocytes  or  epithelial  cells. 

As  already  remarked,  in  bronchitis  the  tubes  ceaae  for  the  time  to  be 
lined  with  columnar  epithelium.  It  is  therefore  probable  that  when  a  few 
cells  of  that  type  are  seen  in  the  matters  expectorated  (except  at  the  fery 
commencement  of  the  disease)  they  have  been  derived  from  healthy  and  not 
from  inflamed  parts  of  the  air-passages,  just  aa  flat  epithelial  cells  are  often 
seen  which  come  from  the  throat  or  the  mouth. 

Event. — In  many  cases  the  inflammatory  exudation  accumulates  so  a«  to 
threaten  death  by  suffocation.  R&les  become  audible  all  over  the  chest,  and 
are  so  loud  that  no  trace  of  the  vesicular  murmur  can  be  anywhere  detected. 
Indeed,  they  are  often  heard  at  a  distance  from  the  patient.  Still  more 
important  as  a  warning  of  danger  is  the  supervention  of  cyanosis:  the 
cheeks,  the  lips,  and  the  hands  assume  first  a  faint  lilac,  and  finally  a  leaden 
colour ;  the  blood  is  no  longer  duly  aerated,  and  a  condition  of  asphyxia  hat 
begun.  At  the  same  time  the  alie  nasi  open  with  each  inspiration,  like  the 
nostrils  of  a  blown  horse.  The  respirations  also  rise  in  number,  till  they 
become  three  or  four  times  more  frequent  than  in  health. 

A  still  graver  symptom  ia  the  failure  of  effort  on  the  part  of  the  reipira- 
tory  muscles;  the  breathing  gradually  becomes  more  and  more  shallow, 
until  at  last  it  may  be  represented  only  by  a  slight  flickering  movement  of 
e  few  of  the  ribs,  or  by  a  faint  jerking  contraction  of  the  diaphivgm.  With 
this,  too,  the  patient  eeaaft%  \o>q^  cotAKA<^>^  ^\  "Otx^^  tlv^mik^  f»c  «fitiwe  brcatli- 
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ing.  Instead  of  remaining  upright  he  sinks  down  in  bed,  with  his  head  in 
any  chance  position.  His  mind  may  wander  for  a  time,  and  then  he  becomes 
unconscious.     Sometimes  death  is  preceded  bj  respiratory  convulsions. 

Frognoiis, — ^As  a  rule,  if  acute  bronchitis  ends  fatally,  it  does  so  by 
spreading  to  the  smaller  tubes  or  to  the  air-vesicles  themselves.  In  some 
rare  cases  the  patient  succumbs  within  twenty-four  or  forty-eight  hours; 
but  it  not  infrequently  happens  that  when  the  disease  has  apparently  been 
subsiding  favourably,  a  relapse  occurs  which  puts  an  end  to  all  hope  of 
recovery. 

In  very  old  persons  the  prognosis  is  always  grave;  it  is  so  likewise  in 
those  who  are  very  fat,  or  who  are  already  weakened  by  previous  illness, 
or  who  have  progressive  muscular  atrophy  affecting  the  shoulder  or  tnmk 
muscles,  or  any  considerable  deformity  of  the  spine  or  of  the  chest.  Pri- 
mary bronchitis  also  is  less  dangerous  than  when  it  complicates  pneumonia,  . 
disease  of  the  heart  or  kidneys,  or  one  of  the  exanthems — particularly  small- 
pox. 

In  infants,  the  chance  of  recovery  is  better  in"  proportion  to  the  age ; 
while  the  gravity  of  the  disease  is  greatly  increased  by  the  presence  of 
rickets.  We  must  not,  however,  give  a  wholly  unfavourable  prognosis 
even  for  the  most  severe  cases  in  children.  It  is  surprising  how  rapid  may 
be  both  the  pulse  and  the  breathing,  for  two  or  three  days  together,  in 
those  who  ultimately  recover.  This  is  one  of  the  diseases  in  which,  as  an 
old  practitioner  once  told  the  writer,  one  must  never  give  up  a  child  imtil 
it  is  in  its  coffin. 

Complications. — In  acute  bronchitis  the  digestive  organs  are  often  dis- 
turbed more  than  is  accounted  for  by  the  very  moderate  pyrexia.  The 
tongue  is  coated  with  a  thick  whitish-yellow  fur ;  there  may  be  nausea  and 
vomiting,  and  the  bowels  may  be  obstinately  constipated.  In  children  it  is 
sometimes  difficult  to  say  whether  the  abdominal  or  the  bronchial  s3rmptoms 
are  primary.  Pleurisy  with  effusion  is  not  very  uncommon  along  with 
bronchitis,  even  when  there  is  no  pneumonia,  or  tubercle,  or  Bright's  dis- 
ease to  cause  it. 

But  the  most  important  complications  of  acute  bronchitis,  when  it 
attacks  the  smaller  tubes,  are  collapse  of  the  pulmonary  tissue  and  broncho- 
pneumonia.  The  latter  is  distinct  in  its  origin,  pathology,  and  histology 
from  true  or  acute  pneim:ionia;  but  since,  unfortunately,  that  term  is 
applied  to  at  least  three  separate  diseases,  it  will  be  more  convenient  to 
consider  them  together  in  the  next  chapter. 

Pulmonary  Collapse  is  anatomically  identical  with  a  state  of  lung 
which  is  seen  in  infants  as  the  result  of  imperfect  respiration,  and  which  is 
nothing  else  than  a  persistence  of  the  foetal  condition  of  the  tissue.  That, 
however,  is  properly  termed  Apneumatosis  or  Atelectasis  (dreX^s  =  imper- 
feet,  IsKraois  =  expansion).  It  affects  the  whole  of  both  lungs  if  the  child 
has  never  breathed  at  all,  or  parts  of  the  lung  (especially  the  anterior 
edges)  if  it  has  breathed  incompletely,  from  having  been  prematurely  born, 
or  being  weakly,  or  having  its  air-passages  obstructed  by  mucus. 

A  German  writer,  Jorg,  is  generally  credited  with  having  been  the 
first  to  point  out,  in  the  year  1832,  the  real  nature  of  the  atelectasis,  which 
before  was  supposed  to  be  congenital  pneiunonia;  and  it  has  been  stated 
that  the  patches  of  collapsed  lung  also  were  up  to  that  time  confounded 
with  red  hepatisation.     But  Bright  in  1828,  writing  of  the  morbid  appear- 
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ance  found  in  the  lungs  of  two  children  who  had  died  of  whooping-cough, 
showed  that  he  clearly  recognised  the  difference  between  these  two  condi- 
tions :  indeed,  it  is  unmistakable.  A  collapsed  part  of  the  lung  is  reddened, 
and  the  colour  of  its  cut  surface  is  reddish  brown,  or,  when  covered  with 
pleura,  reddish  purple  or  violet;  but  a  section  of  it  looks  per- 
fectly dry,  smooth,  and  homogeneous ;  it  has  not  the  dull,  lustreless,  and 
granular  appearance  of  hepatisation.  Moreover,  its  surface  lies  below  the 
level  of  the  adjacent  air-containing  parts  of  the  lung,  whether  seen  in 
sections  or  on  the  pleural  surface ;  if  it  reaches  the  free  edge  of  the  orgin 
it  forms  a  notch  there.  Lastly,  inflation  from  the  bronchus  will  usuiJlj 
restore  it  to  its  normal  appearance.  Sometimes,  however,  collapsed  pul- 
monary tissue  is  at  the  same  time  cedematous,  and  then  its  characters  sre 
less  marked,  its  cut  surface  being  moist  and  emitting  serum  when  gentlj 
squeezed. 

Lichtheim  found  in  his  experiments  that  acute  oedema  of  the  collapsed 
lung  sometimes  occurred,  so  that,  although  airless,  it  was  bulky,  soft,  and 
moist.  The  retention  of  secretion  in  obstructed  tubes  is  suggested  br 
Jiirgensen  as  a  probable  cause  of  inflammatory  irritation ;  and  Lichtheim.  in 
some  instances  in  which  ah  animal  survived  for  a  considerable  time  after 
obstruction  of  the  bronchus,  describes  the  lung  as  looking  almost  like  a 
sacculated  kidney,  full  of  dilated  channels  distended  with  pus. 

It  is,  however,  certain  that,  as  a  rule,  pulmonary  tissue,  when  collapsed 
as  the  result  of  disease  in  the  human  subject,  remains  uninflamed.  If 
there  are  patches  of  broncho-pneumonia  in  the  same  lung,  their  presence 
is  merely  a  coincidence. 

Collapse  after  bronchitis  must  be  distinguished  from  the  airless  condi- 
tion called  carnification,  which  is  caused  by  compression  from  pleural  effu- 
sion ;  here  the  tissue  is  bloodless  as  well  as  airless,  and  the  colour  is  slaty 
or  mouse-coloured  instead  of  being  reddish  brown. 

The  way  in  which  collapse  arises  was  well  illustrated  in  a  case  which 
occurred  at  Guy's  Hospital  in  1874. 

A  child,  aged  two  years  and  two  months,  died  four  dajs  after  the  performaaee  of 
tracheotomy  for  a  chronic  laryngeal  aifection.  On  the  under  surface  of  the  left  Inni* 
there  was  a  narrow  red  line  of  collapsed  lung-tissue.  This  had  running  through  it  a  tabf 
which  (like  all  other  tuhes  in  the  same  part  of  the  orgsn)  happened  to  haTe  beoomr 
dilated,  as  the  result  of  the  chronic  obstruction  to  the  child's  breathing.  That  tobc  vm 
plugged  at  its  upper  part  by  a  small  fragment  of  sponge,  about  a  quarter  of  an  inch  knifr, 
which  had  evidently  fallen  into  the  trachea  at  the  time  of  the  operation.  The  Umitatioii 
of  the  collapse  to  the  p4irt  of  the  lung  served  by  the  obstructed  tube  was  perfect. 

Collapse  is  in  most  cases  secondary  to  closure  of  the  corresponding  tube 
by  viscid  mucus.     The  precise  way  in  which  this  brings  about  collajwe  is 
now  ascertained.     Gairdner,  in  1850,  suggested  that  the  plug  acted  like  a 
ball-valve,   allowing  air  to  escape  during  expiration,   and  preventing:  it» 
entrance  during  inspiration.     But  this  explanation  would  not  account  for 
the  complete  disappearance  of  the  air,  inasmuch  as  the  elastic  force  of  the 
pulmonary  tissue  and  that  of  the  confined  air  must  soon  become  inadequate 
to  raise  the  valve.     Lichtheim,  of  Berne,  in  an  important  series  of  experi- 
ments recorded  in  the  *  Arch.  f.  exp.  Path.'  for  1879,  showed  that  in  rabbits 
collapse  follows  within  twenty-four  hours  after  a  bronchus  has  been  plugged 
by  a  piece  of  laminaria»  which  rapidly  swells  and  prevents  passage  (^  air  is 
either  direction.     It  is  therefore  evident  that  the  affection  must  depend 
mainly,  if  not  entirely,  upon  absorption  of  the  air  by  the  blood  idkich  circu- 
lates in  the  walls  of  the  alveoli ;  and  Lichtheim  gave  reasons  for  believiiig 
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that  the  several  gaseous  constituents  of  the  atmosphere  are  taken  up  succes- 
sively, the  carbonic  acid  and  oxygen  first,  and  afterwards  the  nitrogen.  A 
further  result  of  his  investigations  is  the  proof  that  the  elasticity  of  the 
pulmonary  tissue  is  not  exhausted  imtil  it  has  become  completely  devoid  of 
air.  For  without  the  aid  of  this  elasticity,  ab8oq)tion  by  the  blood  would 
cease  before  collapse  could  become  complete. 

The  state  in  which  a  lung  is  found  when  there  has  been  slight  narrow^ 
ing  of  the  space  in  which  it  lies  (whether  from  pleural  effusion  or  enlarge* 
ment  of  the  heart  or  pushing  up  of  the  diaphragm)  is  inexplicable,  unless 
it  be  admitted  that  whenever  even  a  small  part  of  the  organ  fails  to  be 
acted  on  by  the  forces  which  are  concerned  in  inspiration,  its  elasticity 
brings  about  a  total  collapse  of  its  substance,  notwithstanding  that  the 
tubes  which  serve  it  may  be  patent.  The  truth  of  this  doctrine  we  should 
not  have  expected;  but  there  seems  to  be  no  doubt  of  it.  Now,  in  bron- 
chitis, at  least  in  children,  it  often  happens  that  large  portions  of  the  lower 
lobes  of  the  lungs  are  unacted  upon  by  inspiratory  forces,  for  the  lower  ribs 
and  even  the  lower  part  of  the  sternum  are  often  drawn  inwards,  instead  of 
rising,  during  the  act  of  breathing.  The  same  thing  occurs  in  croup  and  in 
other  diseases  attended  with  laryngeal  obstruction.  It  therefore  appears 
probable  that  collapse  of  the  lower  and  anterior  edges  of  the  lungs  is  gene- 
rally, if  not  always,  due  directly  to  the  cessation  of  inspiratory  traction 
upon  those  parts  of  the  organs.  Bartels,  as  far  back  as  1860,  showed  by 
dissection  that  it  is  often  impossible  to  demonstrate  any  plugging  of  the 
tubes  passing  to  collapsed  areas  of  pulmonary  tissue.  So,  again,  we  may 
refer  the  collapse  of  the  bases  of  the  lungs,  which  is  so  frequently  observed 
after  death  from  enteric  fever,  to  the  shallowness  and  imperfection  of  the 
respiratory  movements.  Even  when  collapse  depends  upon  obstruction  of 
tubes,  an  important  factor  in  its  production  is  a  deficiency  of  power  in  the 
muscles  of  the  thorax.  For,  with  strong  muscles,  there  is  not  only  the 
chance  that  a  fit  of  coughing  may  expel  a  plug  of  mucus,  but  also  that  a 
vigorous  inspiratory  effort  may  succeed  in  drawing  air  into  the  tissue  in 
spite  of  it.  Accordingly  in  adults  collapse  scarcely  ever  occurs  as  the  effect 
of  primary  bronchitis.  Even  in  children  its  development  is  greatly  favoured 
by  a  rachitio  state  of  the  ribs,  and  perhaps  also  by  the  muscular  weakness 
resulting  from  measles  or  any  other  acute  disease;  and  the  younger  the 
child  the  more  likely  is  it  to  show  collapse  of  the  lungs  under  a  bronchial 
attack.  The  lung  gradually  recovers  as  the  child  gains  its  health  and  growa 
in  strength,*  but  the  effects  on  the  thorax  often  remain  as  permanent 
deformities. 

It  is  possible  that  a  similar  explanation  may  be  found  to  apply  to  the 
curious  girdle  of  small  varicose  arborescent  veins  which  are  often  seen  more 
or  less  completely  bordering  the  abdominal  aspect  of  the  ribs.  They  are 
QOt  uncommon  in  apparently  healthy  adults,  and  are  rare  in  children. 

The  view  that  inspiratory  falling  in  of  the  lower  part  of  the  chest  is 
:he  chief  cause  of  collapse  of  the  lungs,  does  not  exclude  the  opinion  that 
extensive  collapse  due  to  obstruction  of  the  corresponding  bronchial  tubes 
nay  sometimes  in  its  turn  lead  to  a  falling  in  of  the  thoracic  walls.  Dr 
Jee,  for  example,  describes  unilateral  shrinking  of  the  chest  as  resulting  in 
ome  cases  from  collapse  of  the  whole  lung  in  consequence  of  plugging  ol 

*  So  far  as  appears,  collapse,  whether  arising  from  hronchitis  or  from  laryng^  ohstnie> 
on,  is  always  a  teropomry  condition  ;  for  the  affected  parts  of  the  lung  again  receive  air 
'  recovery  takes  place  from  the  primary  disense.  I  havie  never  seen  in  the  past-worienr 
K>m  any  unmistakable  results  of  collapse  at  a  former  period.— C.  H.  F. 
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ita  main  bronchus.  Generally  speaking,  hawerer,  the  space  bi  ili« 
cavity  vacated  by  a  cQllapsed  portion  of  pulmonary  ti^ue  is  fiUad  up 
over-difitensioD  of  other  parts  of  the  organ ;  or,  if  an  entire  lui^  slMiiiy  W 
come  emptied  of  air,  the  opposite  lung  undergoes  enlargement  and  JBOffimm 
the  mediastinum* 

With  the  exception  of  the  collapse  which  occur*  at  the  t^xtreme  bcje*  «it 
the  lungs  m  the  result  of  inspiratory  retraction  of  the  chest  walk,  ikii 
condition^  when  secondary  to  bronchitis,  seldom  affects  aiore  than  tmaO 
portions  of  each  organ^  lobules  or  groups  of  lobules  scattered  h«re  and 
there,  some  on  the  surface,  others  in  the  interior.  Hence  it  doe«  not  ofltfi 
give  rise  to  very  definite  physical  eigns ;  though,  if  many  patchen  ihooU 
exist  in  close  proximity  to  one  another,  it  is  posi^ible  that  there  wcniMj 
more  or  less  dulness  on  percussion^  and  deficiency  of  vesiuidar  luurmur. 
regards  prognosis,  it  can  only  be  said  that  collapse  aggravatea  the  dyi; 
already  produced  by  the  bronchitis. 

Chronic  Bronchitis. — ^This,  like  the  acute  form,   varies  widely  in  \ 
degree  of   importance   and   of  severity    in   differtjnt    ca&es.      Sotse  of 
mildest  forms  are  seen  in  children  and  in  young  adults»  who  from 
time  have  attacks  of  what  is  termed  bronchial  catarrh,  until,  at  they  j 
older,  they  perhaps  ultimately  '*  grow  out  '*  of  thenu     Other  caaea, 
in  persons  advancing  in  age,  take  the  form  of  a  winter  cough. 

Year  after  year,  during  the  cold  season,  they  become  troubled  with  a 
cough,  which  leaves  them  entirely  in  the  summer.  Sometimes  it  occur  only 
in  the  morning  when  they  rise  from  bed ;  sometimes  it  goes  oa  at  Lnberali 
throughout  the  day ;  sometimes  it  is  very  bad  at  night,  so  aa  to  diaiurli 
their  rest.  For  a  long  time  there  is  no  dyspnoea ;  but  gradually  tliey  &d 
that  in  muscular  exertion,  as  in  walking  uphill,  or  in  mountiut'  '.' 

the  breath  becomea  a  little  short  and  hurried.  Even  then  . 
how  little  heed  is  paid  to  these  symptoms,  which,  among  the  pouref  i  liwir. 
seem  to  be  taken  almost  as  a  matter  of  course.  In  making  auloptitl  «f 
repeatedly  find  the  tubes  in  the  lower  parts  of  the  lungs  BUcd  with  pua,  tmi 
t^ven  dilated,  and  the  lungs  themselves  markedly  emphysematoua,  ts  iht 
bodies  of  patients  who  had  perhaps  died  in  the  surgical  wards  of  the  ho^aL 
and  who  had  never  made  any  complaint  of  cough  or  dyspmra. 

After  a  few  years  the  cough  continues  during  the  summer ;  and  Uieff 
is  constant  dyspntea,  the  breathing  being  hurried  and  wht'exing,  cipecsilH 
during  exertion.  For  a  long  time  there  is  no  loss  of  flesh  :  hul  af  kwftlk 
wasting  occurs,  and  it  may  reach  an  extreme  degree.  There  U  probi^f 
always  some  emphysema  when  the  cough  and  dyspnoea  are  coBtlwwP 
throughout  the  year. 

It  is  only  during  the  earlier  stages  of  chronic  bronchitis  that  it  ta  immiikk 
for  the  patient  to  recover,  so  as  to  remain  henceforth  free  from  ita  iwt«r» 
when  exposed  to  cold  or  damp.  But  even  in  advanced  caaes  tba  dinrit^ 
may  often  be  kept  at  bay  if  the  patient  is  able  to  avoid  cUangca  irf  tanfen- 
ture,  and  to  spend  winter  and  spring  in  a  warm  climate,  or  remaia  tnif* 
throughout  that  season  of  the  year.  In  this  way  life  may  not  t&lrcqiicflt^ 
be  preserved  to  its  natural  term. 

When  death  octnirs,  it  is  sometimes  as  the  result  of  an 
acute  attack  ;  for  those  who  suffer  from  chronic  bronchitis  are  ei 
liable  to  exacerbations, 

In  other  cases  chronic  bronchitis  ends  fatally  by  Ihe 
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dropsy,  like  that  which  attends  primary  cardiac  disease.  The  riglit  cham- 
bers of  the  heart  are  found  after  death  dilated  and  full  of  dark  blood,*  and 
the  trunk  and  branches  of  the  pulmonary  artery  are  thickened,  just  ^aa  in 
cases  of  mitral  stenosis.  In  one  instance  Dr  Fagge  found  on  measurement 
that  the  wall  of  the  pulmonary  artery  was  actually  thicker  than  that  of  the 
aorta,  and  it  was  also  atheromatous.  Such  changes  probably  never  take 
^lace  tmtil  emphysema  of  the  lungs  has  developed  itself ;  and  the  obstruc- 
tion to  the  pulmonary  circulation  is  sufficiently  ezplidned  by  the  diminution 
of  the  capillary  area  in  the  pubuonary  system  of  vessels.  Traube  laid  stress 
upon  another  cause  of  increased  pressure  in  the  pulmonary  artery,  namely, 
the  defective  movements  of  expansion  and  retraction  of  the  lungs  in  breath- 
ing, which,  in  a  healthy  chest,  further  the  flow  of  blood  through  the  pul- 
monary capillaries. 

Ultimately  the  spleen  and  kidneys  become  indurated,  the  stomach  con- 
gested, and  occasionally  the  liver  may  become  "  myristicated/'  It  is,  how- 
ever, remarkable  how  rarely  these  results  of  long  and  extreme  venous  con- 
gestion are  seen  in  cases  of  chronio  bronchitis  with  emphysema,  compared 
with  their  constancy  in  those  of  mitral  disease.  One  element  in  bringing 
about  these  more  remote  changes  is  the  occurrence  of  granular  degeneration 
in  the  muscular  substance  of  the  right  side  of  the  heart.  Another  is  a  like 
degeneration  of  the  diaphragm,  as  pointed  out  by  the  late  Mr  Callender  in 
the  '  Lancet '  for  1857,  and  by  Zahn  in  vol.  bcxiii  of  *  Virchow's  Archiv.' 

Varieties  and  complications, — Laennec  described  a  chronic  form  of 
bronchitis  as  catarrhe  sec.  Such  cases  are  recognised  by  Riegel  as  charac- 
terised by  almost  complete  absence  of  expectoration.  They  may  last 
several  months,  and  often  end  fatally,  at  least  in  children.  The  most  pro- 
minent symptom  is  a  paroxysmal  cough,  which  is  so  violent  that  the  face 
becomes  purple  and  the  veins  of  the  neck  swell  out.  The  only  sputum  seen 
in  an  adult  is  a  little  tough  mucus.     Pyrexia  is  absent  or  very  slight. 

Another  variety  of  chronic  bronchitis  is  attended  with  a  remarkable 
flow  of  thin  watery  albuminous  liquid  from  the  mucous  membrane,  so  that 
the  name  of  hronchorrhota  serosa  has  been  given  to  it.  Laennec  relates  the 
case  of  an  old  man  of  seventy,  who  for  ten  or  twelve  years  spat  up  about 
four  pints  of  this  watery  secretion  every  day,  and  yet  remained  not  ill- 
nourished.  But  in  other  instances,  as  Andral  afterwards  remarked  in  his 
'  Clinique  M^icale,'  extreme  emaciation  occurs,  with  weakness  and  pallor. 

Chronic  bronchitis,  if  it  lasts  long,  gives  rise  to  certain  secondary  affec- 
tions of  the  pulmonary  vesicles  and  of  the  air-passages  which  add  greatly  to 
ita  gravity.  They  are  known  as  "  pulmonary  emphysema,"  and  **  bronchiec- 
tasis "  or   *  dilatation  of  the  bronchi." 

EMPHTSBMAt — ^that  is  pulmonary  or  vesicular  emphysema — must  not  be 
confounded  with  that  condition  of  the  subcutaneous  and  other  connective 
tissues  which  was  originally  so  named  and  still  bears  the  title  of  surgical 
or  traumatic  emphysema.  The  latter  depends  upon  infiltration  with  gas  as 
the  result  of  injury  to  some  air-containing  structure.  The  same  inflation  of 
the  areola  or  lymph-spaces  of  the  connective  tissue  has  been  sometimes  prac- 
tised by  fraudulent  horse  and  cattle  dealers,  so  as  to  make  an  animal 
appear  ];^ump,  or  to  obliterate  the  hollow  over  the  orbits  which  denotes 

*  "  Cordis  ventricnli  prsBfertim  dexter,  Muirnine  distendantar." — Richards  Brown  (179fi). 
t  The  word  i*  cisstieal:  ifif^afiiia,  inflatio,  from  I^^v9a*>;  bnt  it  is  applied  1^ 
Bippoerates  to  what  we  shoald  now  call  flatnlenoe. 
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age  or  poor  couditioD  lu  a  hoi:i»e.  In  the  lung  itiself  iu^irattoii  of  air  i 
the  subpleural  connective  tissue  does  sometinies,  though  rareljr,  Dcctir, 
may  go  ou  until,  passing  along  the  root  of  the  lung,  the  air  ditfuse^  it 
through  the  Uiediastinum,  and  reaches  even  the  superficial  fa^i*  ol  tlit 
neck  and  of  the  chest;  this  lajst  affection  is  technically  kru»iMi  ai.  iikter> 
lobular**  or  "'  interatitial *'  and  **  subpleural  emph^'seina. 

The  terui  is  abo  applied  to  inflation  of  the  connective  tissue  wnh  p* 
from  decomposition — a  condition  not  infrequent  after  deaths  and  tofaettnm 
seen  in  cascR  of  gangrene  during  life. 

An  admirable  description  of  vesicular  emphynema  aa  regmrda  botk  ki 
anatomical  character  and  its  symptoms  was  given  by  Laeauei: ;  before  Ikm 
it  had  almost  escaped  notice.  Rokitansky  lirst  showed  that  it  consiits  m 
part  of  an  over-distension  of  the  pulmonary  alveoli,  but  also  tia  imri  of  aa- 
atrophy  of  their  walls,  causing  their  cavities  to  nui  together  into  irre^ukr 
&j»aceSt  Hometiuies  of  very  large  size. 

Over-difiiteusion  of  the  alveolar  tissue  is  sometimea  aeeu  aa  an  aciite  coo- 
dition.  In  children  who  have  died  after  a  few  days*  Ulnesa  of  larjitgeiS 
diphtheria,  or  acute  bronchitis,  it  is  common  to  find  the  lungs  rcrj  btt&jr 
and  hx)king  far  more  open-textui*ed  than  usuaL  One  may  «peok  of  t^ 
condition  as  emphysema  :  but  it  is  clear  that  there  haa  beeu  no  time  in  ladb 
cases  for  the  occuri*ence  of  atrophy  of  the  alveolar  walls ;  ntud  iti  all  proba- 
bility, if  the  patients  had  recovered,  the  lungs  would  quickly  hare  nHttmed 
to  their  nonm\l  t^tute.  Even  when  some  amount  of  empbyaema  seonui  to  bt 
really  present,  it  may  happen  that  immediately  after  an  attack  of  dynpinia 
a  great  apparent  increase  of  the  condition  can  be  uiude  out  by  physical  sigw. 
which  yet  subsides  again  within  twenty-four  hours,  Herts,  in  *  Zirtaoiesi't 
Handbuch/  mentions  the  case  of  an  asthmatic  patient,  aged  thirty^  in  wboa 
he  observed  such  a  transitoiy  over-distension  of  the  lungii  oa  MMreral  4ta 
tinct  occasions. 

Aftaftjnn/,^T\iQ  presence  of  emphysema  of  the  lungs  in.  the  dead  bod^ 
is  recognised  partly  by  touch  and  partly  by  sight.  The  aubcttaixio  bai  a 
j^^eouliar  soft  and  silky  feel ;  it  scarcely  crepitates^  if  at  all.  when  Bqwetsm^ 
between  the  finger  and  thimib ;  and  pressure  upon  its  surface  readily  camm 
a  deep  pit,  which  remains  after  the  pressure  is  removed,  proving  th*  Umm  ii 
its  normal  elasticity.  Another  effect  of  the  same  cautte  is  thai  tho  loiaiEadB 
not  collapse  when  the  chest  is  opened.  They  often  rcmalu  di^ciMkd,  ^ 
the  left  lung  covers  the  heart,  so  that  "scarcely  an\"thing  i^  to  be  tcco  rf 
that  organ.  In  a  case  which  was  observed  at  Guy's  QnspitiU  in  1^6^, 
lung  overlap[>ed  the  other  behind  the  aternum  by  an  inch  and  a  quaftar. 
similar  condition,  which  must  have  been  pathological^  was  fotttid  id  a 
which  Dr  Fagge,  when  demonstrator  of  anatomy,  had  frozen  for  tlir 
of  making  a  transverse  section ;  a  wax  model  of  tliat  preparation^  whi^  ^ 
now  in  the  museum,  shows  one  lung  covering  the  other  for  sotoo  little  dii- 
tance;  there  was  advanced  phthisis^  and  it  is  very  likely  that  innphTMat 
also  existed^  although  this  waa  not  proved  to  be  the  ci^so.  In  cixtnaofl  t»* 
stances  the  lungs  bulge  in  all  directions,  both  during  life  and  alti*r  doH^ 
displacing  the  structures  around  theim  Their  apices  protrude  far  abaf* 
the  clavicles ;  and  their  bases  bulge  so  that  the  diaphragui  instead  of  htbt 
arched  upwards  is  flattened.  In  two  cases  the  pericardial  ^lao  waa  podM 
inwards  at  its  lower  part,  so  that  Moxon  described  the  heart  as  reitii^  if* 
and  aa  being  separated  from  the  surface  of  the  diaphragm  by.  eiialJoBi  "f 
lung. 
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Sometimes  there  are  large  bullse  or  blebs  containing  air,  of  all  sizes  up 
to  that  of  a  walnut  or  a  pigeon's  egg.  These  are  seen  chiefly  along  the 
anterior  borders  of  the  lungs,  but  sometimes  also  along  their  inferior 
borders  or  near  their  roots;  and  particularly  in  the  ear-shaped  process  of 
the  left  limg.  Sometimes,  even  when  the  lungs  are  highly  emphysematous, 
no  large  cavities  are  to  be  seen. 

The  tissue,  if  closely  inspected,  is  found  to  be  full  of  spaces  of  the 
size  of  small  shot  or  of  millet-seeds.  One  noticeable  appearance  is  a  round- 
ing off  of  the  free  edges  of  the  lungs,  and  their  outer  surfaces  often  show 
marks  of  the  ribs,  the  intercostal  spaces  having  yielded  so  as  to  allow  the 
lungs  to  bulge  outwards.  Emphysematous  lungs  are  of  a  grey  colour, 
mottled  with  spots  and  lines  of  pigment ;  they  are  soft  and  inelastic,  but 
not  friable,  and  their  cut  surface  is  dry  and  bloodless. 

The  earliest  change  in  a  lung  that  is  becoming  emphysematous  is, 
according  to  Rindfleisch,  a  dilatation  of  the  infimdibula  into  which  the 
alveoli  open ;  according  to  Hertz,  a  nearly  uniform  dilatation  of  infundibula 
and  alveoli.  Gradually  the  alveolar  walls  waste,  until  nothing  is  left  of 
them  but  low  ridges  projecting  a  little  way  into  an  oval  or  rounded  space, 
which  represents  each  infundibular  cavity.  After  a  time  the  septa  between 
these  spaces  in  their  turn  thin  away  and  become  perforated.  Thus  the 
result  is  a  progressive  increase  in  the  size  of  the  cavities  with  a  diminution 
of  their  number.  An  aggregation  of  fatty  granules  round  the  remains  of 
the  nuclei  of  the  alveolar  epitheliimi  is  commonly  present ;  and  in  the  *  Med.- 
Chir.  Transactions'  for  1848  Rainey  maintained  that  emphysema  is  pri- 
marily due  to  a  fatty  degeneration.  A  more  important  histological  change 
is  a  remarkable  diminution  of  the  natural,  yellow,  elastic  fibres  which  sur- 
round the  alveoli.  There  is,  of  course,  more  or  less  destruction  of  capillary 
blood-vessels.  Rindfleisch  speaks  of  the  vessels  as  collapsing  until  "  only  a 
narrow  ribbon-like  band  is  left,  which  may  be  recognised  as  an  obliterated 
vessel  by  its  greater  transparency  amid  a  dark,  often  pigmented,  paren- 
chyma, and  by  its  uniting  with  other  bands  like  itself  to  form  the  usual 
anastomotic  network."  He  goes  on  to  say  that  relatively  wide  communica- 
tions are  opened  up  between  the  pulmonary  artery  and  the  pulmonary  and 
bronchial  veins.  These  anastomoses  appear  in  well-injected  lungs  as  peculiar 
elongated  unbranched  channels  of  the  bame  diameter  throughout,  striking^ 
contrasting  with  the  far  more  numerous,  extremely  tortuous,  and  dilated 
arteries,  for  the  contents  of  which,  no  such  supplemental  mode  of  escape 
exists. 

Pathogeny. — ^With  regard  to  the  mode  of  origin  of  emphysema  of  the 
lungs  there  have  been  many  different  opinions. 

Laennec's  hypothesis  was  that  the  tubes  in  cases  of  bronchial  catarrh 
being  obstructed  by  swelling,  or  by  an  accumulation  of  mucus,  the  air 
which  found  its  way  into  the  alveoli  during  inspiration  became  unable  to 
escape  during  expiration,  inasmuch  as  the  expiratory  force  was  less  than 
the  inspiratory.  In  other  words,  he  thought  that  emphysema  was  the 
result  of  a  process  the  exact  converse  of  the  ball-valve  action  which,  as  we 
have  seen,  was  supposed  by  Gairdner  to  be  the  cause  of  collapse.  Louis 
objected  that  the  ordinary  seat  of  catarrh  is  ihe  base  and  lower  part  of 
the  lung,  whereas  th6  parts  most  apt  to  be  affected  by  emphysema  are  the 
apex  and  the  anterior  margin. 

In  1851  Gairdner  advanced  the  theory  that  emphysema  arises  solely 
iSuring  inspiration.     His  view  was  that  collapse  or  reduction  in  bulk  in 
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ODe  part  of  a  luog  is  a  necessary  antecedent  to  the  deTelofHuent  of 
»ema  in  another  part.     During  in«piration,  when  the  chest  beoomet  tfr 
larged,  if  each  and  all  of  the  lobules  cannot  expand  to  fill  it. 
mutt  be  6tret<;hed  unduly ;  and  this  produces  emphyseiua. 

For  a  few  years  Gairdner*s  view  wa«  widely  accepted,  and  emj 
was  held  to  be  essentially  ''  eomplementarj' "  or  **  compemtatovy 
collapse,  or  to  retrogreBsive  tuberculoun  diseaae,  or  to  some  oUier 
ing  letiion  of  the  lung.  But  in  1856  Jeuuer  published  in  the  *  TtaaaMtioBi* 
of  the  Hoyal  Medical  and  Chirurgical  Society  a  paper  to  prurc  that  th^ 
development  of  emphysema  occurred  during  expiration.  The  same  do^riiit 
had  already  been  taught  in  Germany,  as  far  back  as  184S.  by  Meodetfofca 
in  a  work  entitled  '  Der  Mechamsmus  der  Respiratioa  und  Ci]TiiLit]<i&  * 
Gairdner  urged  that  it  is  impossible  for  euiphyiiejna  to  be  [iroduccd  Ijt  U»e 
act  of  expinitiou,  even  with  a  closed  glottis,  becAUsc  the  forte  by  whidi  tht 
air  becomes  compressed  within  the  lung  opjioses  exactly  afe  much 
without  as  it  created  pressure  within.  .Tenner  now  i>otuted  ooil  (j 
ssohn  had  done  before)  that  certain  parts  of  the  thoracic  walls  are  yieldxn^ 
and  consequently  incapable  of  maintaining  this  resistance.  Bath  tUe»e  ok^ 
serrers  indicated  the  apice^is  of  the  lungs  as  being  devoid  of  adec|uate  protK* 
tion  against  an  expanding  force  from  within :  and  we  have  wtcu  that  lam 
had  long  before  shown  that  the  apices  were  especially  apt  to  become  enpl^* 
sematous.  Jenner  remarked  that  during  a  tit  of  coughing  the  inqjim-difi^ 
cular  regions  may  be  seen  to  bulge,  and  that  by  placing  one'a  hand  iq«« 
them  one  can  feel  that  they  are  distended  by  a  conn-tderable  farte.  If 
apices  are  the  seat  of  emphysema  this  bulging  under  violent  expimlicai, 
extreme,  and  percussion  orer  the  bulging  [»i\ri%  may  elicit  an  alinost 
panitic  sound.  He  further  showed  that  the  upi>er  costal  raititages  i 
Home  extent  yielding,  and  that  therefore  the  iilveoU  of  the  anterior 
nf  each  lung  become  affected  with  emphysema  as  well  aa  tho#e  of  tlifr 
apex.  Other  parta  which  he  also  named  aa  apt  to  beooii^  eiu|>hyieniabiiu 
were — thi^  margin  of  the  base  of  the  lung,  the  part  of  the  lung  nmt  lU 
root  below  the  entrance  of  the  bronchuft.  and  the  little  ridge  of  luo^  vkidl* 
on  the  right  side,  project*  behind  the  trachea.  The  hnsv  of  the  left  IttOf 
generally  he  showed  to  be  less  tiriuly  suppfirted  thnu  that  nf  the  right,  l^ 
liver  being  more  unyielding  than  the  stomach :  and  he  i-itin»  Luok  u 
having  found  the  left  lower  lobe  cmphy^*'iH-><^'»Ms  luu*'  .ih  nFt*'!  Mm  tl 
one. 

The  correctness  of  Jenner's  theory  hus  ^m*  e  ncen  su[»jM.r:isi  i 
tions  made  in  certain  cases  of  congenital  malformation  €*f  tl^^  i 
Thus  in  the  case  of  Groux,  who  had  a  liFrture  of  the  sitemum.  Ib%'  g^ul^noc 
part  of  the  lung  protruded  thniugh   the  iisf^ure   in   the  act  of  noqirhiiie 
Ziemssen  liiet  with  an  example  of  absence  of  the  iwctnrali4  minor,  and  •* 
the  entire  ateiiio-coetal  ]mrt  of  the  pectoralii  major,  %o   thai   the  inti 
coRtal  muscles  of  the  four  upper  spaces  were  covered  only  by  faacia  aiad 
integument.     During  forced  expiration  these  spaces  bulged  from  I  to 
mm.  above  the   level  of  the  ribs:   when   the   muscles  of  ooi^  apaee 
faradised   that   space  for  the  time  remained   flat,   the  ^algiuf 

before.     Further  evidence  is  afforded  by  cases  in  which,  .  -  dcacriii^ 

tion  of  ]>enetrating  wounds  of  the  chest,  the  affected  fmrts  have  ulfcimal^ 
become  the  seat  of  hernia  of  the  lung,  as  the  result  of  WMtV-*-"*-* 
thoracic  partetea.     Many  such  instances  may  be  found  colle- 
work  published  by  Desfossea  in  1875.     It  may  be  noted,  too*  il^t 
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are  liable  to  an  affection  of  the  lungs  identical  with  emphyBema^  as  the 
result  of  the  straining  efforts  which  they  are  oalled  on  to  make,  during 
which  they  keep  the  glottis  closed.  As  Sir  William  Jenner  says,  in  vol. 
iv  of  *  Reynolds'  System,'  ''  no  one  who  watches  a  horse  draw  a  heavy 
load  up  a  short  steep  incline  on  a  damp  cold  day  can. doubt  this.  While 
making  the  effort  the  horse  holds  its  breath,  having  previously  inflated  the 
lungs.  No  sooner,  however,  does  this  animal  cease  its  effort  than  the 
glottis  is  opened,  and  the  air  suddenly  expressed  from  the  lungs.  The 
degree  to  which  the  air  was  compressed  may  be  judged  by  the  distance  to 
which,  and  the  sudden  violence  with  which,  the  cloud  of  breath- vapours  is 
seen  to  be  driven  forth."  In  his  paper  in  the  *  Med.-Chir.  Transactions,' 
Jenner  had  shown  that  the  parts  of  the  lung  that  are  emphysematous  in  a 
"'  broken-winded  "  horse  are  those  which  are  so  placed  as  to  be  least  able 
to  resist  pressure.  It  is  curious  that  a  capital  description  of  this  affection 
of  horses  was  given  before  the  end  of  the  seventeenth  century  by  Sir  John 
Floyer,  in  a  treatise  on  asthma ;  the  passage  is  cited  in  full  in  ^  Watson's 
Lectures.' 

Emphysema  then,  in  its  most  common  form  as  the  result  of  bronchitis, 
is  the  result  of  expiratory  pressure  with  a  closed,  or  partially  closed,  glottis. 
The  expiratory  muscles  forcibly  compress  the  air  within  the  chest,  and  if 
all  parts  of  the  thoracic  parietes  were  equally  unyielding  no  harm  would 
result.  But  as  certain  parts  can  and  do  yield,  some  of  the  compressed  air 
is  driven  into  the  corresponding  alveoli  of  the  limgs,  and  gradually  breaks 
down  their  structure  in  the  manner  already  described.  No  doubt  the  re- 
sistance of  the  chest  walls  in  different  regions  fails  progressively,  more 
and  more,  as  the  affection  advances.  Thus  the  sternum  and  the  upper 
cartilages  become  arched  forwards,  a  change  which  probably  is  due  to  the 
frequently  repeated  application  of  an  expansile  force  from  within  the 
thorax.  It  is  only  as  the  result  of  long-continued  pressure  that  the  dia- 
phragm can  become  flatteaed,  and  that  the  lung  can  protrude  inwards 
beneath  the  heart,  as  described  above. 

Even  when  a  part  of  the  lung  (generally  the  apex)  is  shrunken  by 
retrogressive  tuberculous  disease,  many  pathologists  agree  with  Jenner  in 
thinking  that  the  development  of  emphysema  in  the  tissue  aroimd,  particu- 
larly along  the  anterior  edges,  is  due  to  the  pressure  of  air  driven  into 
the  alveoli  by  coughing.  Others,  however,  still  hold  that  to  such  cases 
Gairdner's  theory  remains  applicable,  and  that  the  emphysema  is  *'  comple- 
mentary  "  in  the  strict  sense  of  the  term. 

Although  a  frequently  repeated  cough  is  one  of  the  chief  causes  of 
emphysema,  yet  in  man,  as  in  horses,  other  actions  beside  coughing  ma^ 
increase  the  expiratory  pressure  so  as  to  produce  the  same  result.  This  is 
the  case,  for  example,  with  all  violent  efforts  in  which  the  glottis  is  kept 
closed  to  fix  the  chest.  Dragging  or  lifting  heavy  weights,  straining  at 
stool,  even  the  act  of  parturition,  may  be  mentioned  as  possible  causes  of 
emphysema.  Thus  Waldenburg  is  cited  by  Hertz  as  having  seen  the  affec- 
tion develop  itself  in  a  medical  student  who,  having  come  from  a  country 
place  where  he  had  no  occasion  to  ascend  the  stairs,  occupied  in  Berlin  an 
apartment  on  the  fourth  floor,  up  to  which  he  ran  without  stopping  several 
times  daily.  Hertz  himself  met  with  a  similar  case  in  a  young  shopman, 
whose  lungs  became  emphysematous  in  about  a  year,  without  any  cough 
or  bronchial  catarrh,  as  the  result  of  his  having  to  carry  heavy  goods  up  a 
high  staircase  in  haste  a  great  many  times  every  day.    For  persons  who 
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have  Buffered  from  bronchitis,  and  in  whom  the  distending  proceu  ki 
already  begim,  it  is  most  important  to  avoid  all  occupations  or  amuie- 
ments  that  involve  repe^ited  expiratory. efforts.  Playing  a  wind  instniment 
may  sometimes  be  exceedingly  injurious ;  for,  although  the  glottis  is  not 
closed,  the  air  within  the  chest  is  kept  imder  great  pressure,  while  it  is 
being  slowly  allowed  to  escape. 

Atrophic  emphysema. — Of  late,  Grerman  observers  have  been  disposed 
to  attribute  emphysema  in  part  to  primary  changes  in  the  pulmonary 
tissue  independent  of  the  mechanical  conditions  just  described.  A  $enil( 
atrophy  of  the  lungs,  bearing  a  close  resemblance  in  its  characterg  to 
emphysema,  is  generally  admitted  by  pathologists ;  it  was  originally  d^ 
scribed  by  Dechambre  in  1835,  from  observations  made  at  the  Salpetriere. 
Sir  William  Jenner  speaks  of  it  as  *'  small-lunged  emphysema,^  in  oontrait 
with  the  ordinary  form  of  the  disease,  which  he  calls  "  large-lunged  emphy- 
sema." As  he  says,  the  small  size  of  such  lungs,  their  lightness,  and  the 
very  small  space  into  which  they  may  be  compressed,  are  often  most  ^^ 
markable.  AVhen  the  thorax  is  opened  after  death  they  "  fall  in  like  an 
inflated  bag  of  wet  paper."  The  subjects  of  senile  atrophy  of  the  lung* 
are  commonly  thin,  shrivelled,  and  withered-looking.  Their  chests  are 
very  small  and  narrow,  the  lower  ribs  being  so  obliquely  placed  that  they 
almost  reach  the  crest  of  the  ilium,  and  so  closely  packed  as  nearly  to  come 
in  contact  with  one  another.  The  lungs  are  so  reduced  in  size  that 
the  extent  of  preecordial  dulness  may  be  increased,  notwithstanding  that 
the  heart  partakes  of  the  general  wasting.  Yet  there  is  commonly  little 
I  distress  of  breathing,  because  the  volume  of  the  blood  is  at  a  minimum, 
I  and  because  the  deficiency  of  muscular  power  forbids  active  exercise.* 

Predisposition, — ^That  in  younger  persons  some  cause  for  emphysema 
must  exist,  beyond  expiratory  pressure  upon  the  alveoli,  is  argued  by  Hertz 
from  the  fact  that  in  certain  families  several  members  are  foimd  to  suffer 
in  succession,  as  the  result  of  comparatively  trifling  affections  of  the  air- 
passages.  Sohnitzler,  for  example,  saw  three  brothers,  whose  parents  were 
still  alive  and  well,  but  who  all  became  the  subjects  of  emphysema  at  the 
age  of  thirty,  without  definite  cause.  Dr  Jackson,  of  Boston,  cited  by 
Walshe,  found  that  ''  of  twenty-eight  emphysematous  persons,  eighteen  had 
either  a  father  or  a  mother,  or  both,  similarly  affected ;  whereas  of  fifty 
non-emphysematous  people,  three  only  sprang  from  emphysematous 
parents."  To  meet  such  cases  a  relation  between  emphysema  and  the 
supposed  ''  gouty  diathesis  "  has  been  surmised. 

So  far  as  concerns  the  mere  occurrence  of  this  affection  in  different 
members  of  the  same  family,  it  is  important  not  to  overlook  the  fad 
that  they  may  all  have  been  alike  exposed  to  the  causes  of  bronchia 
catarrh,  and  perhaps  all  unduly  susceptible  of  taking  cold.  But  Cohnhein 
and  other  German  writers  have  looked  for  an  explanation  of  emphysemi 
apart  from  mechanical  causes,  in  a  varying  degree  of  elasticity  of  the  pui 
nionary  tissue.     In  this  connection  certain  observations  of  Perls  arc  c 

*  It  has  alwayi,  however,  seemed  to  me  that  the  supposed  likeness  of  this  seni 
atrophy  of  the  lungs  to  emphysema  is  really  due  to  the  fact  that  a  slight  degree  of  emph' 
sema  resulting  from  the  bronchial  catarrh;  to  which  aged  persons  are  so  liable,  is  commou 
mixed  up  with  it.  Hertz,  in  his  chapter  on  atrophy  of  the  lungs  in  '  ZiemsMn's  Handbiicl 
speaks  of  bronchitis  as  a  frequent  "  complication  ;**  and  be  also  mentions  that  the  htfH 
chioles  are  very  thin  and  "  generally  uniformly  dilated,  seldom  irregularly  sacculated.**  Bi 
,  bronchiectasis  can  hardly  be  otherwise  than  mechaniciil  in  its  origin ;  and  it  teems  reescM 
<  able  to  take  the  same  view  of  the  pulmonary  rarefaction,  which  Herts  deseribet  at  bcii 
most  marked  at  the  ap\ce%  ati^  sAoxk^  \\k«  volXatVr  «AL^t»,--C«  H.«  ?« 
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interest,  recorded  in  vol.  vi  of  the  '  Deutsches  Archiv.'  By  means  of  a 
pressure  gauge  he  determined  in  a  large  number  of  cases  the  degree  of  force 
with  which  the  limgs  retracted  when  the  pleural  cavities  were  opened  in  the 
dead  body ;  and  he  found  that  after  death  from  enteric  fever,  or  (in  one  case) 
from  phosphorus-poisoning,  their  elasticity  was  reduced  almost  to  nothing. 
Cohnheim  believed  that  in  a  large  proportion  of  cases  emphysema  depends 
upon  a  congenital  defect  of  development  in  the  dastic  tissue  of  the  lungs. 
But  a  paper  which  he  quotes  by  Eppinger  in  the  '  Prag.  Vierteljahreschrift ' 
for  1876  does  not  bear  out  this  assertion ;  for  although  Eppinger  found  that 
in  emphysematous  limgs  there  is  a  reduction  of  the  network  of  elastic  fibres 
in  the  alveoli,  he  yet  appears  to  have  recorded  this  as  a  change  due  to  the 
-development  of  the  disease,  and  not  as  an  antecedent  malformation. 

In  this  connection  a  case  recorded  by  Hertz  is  of  great  interest.     It 
is  that  of  a  regimental  cornet-player,  aged  thirty,  who  had  always  been 
«ble  to  use  his  instnunent  without  any  difficulty,  even  on  the  march.     He 
was  attacked  with  double  pneumonia,  which  subsided  in  a  week ;  he  felt 
<iuite  well,  had  no  cough,  and  began  to  practise  with  his  comet.     But  in  the 
course  of  the  next  seven  months  he  discovered  that  he  was  no  longer  able 
•to  take  sufficient  air  into  his  lungs  to  maintain  a  long  note  for  the  proper 
j>eriod,  that  he  was  short-breathed  on  exertion,  and  could  no  longer  play 
while  marching.     Hertz  found  on  examination  that  the  lungs  were  markedly  a 
•emphysematous,  which  had  not  formerly  been  the  case ;  and  his  supposition  j 
is  that  the  pneumonia  had  damaged  their  texture,  so  that  they  were  not  ( 
•able  to  resist  expiratory  pressure  as  before. 

Clinical  symptoms. — ^The  recognition  of  emphysema  is  based  mainly 
upon  physical  signs.  The  chief  subjective  symptom  of  the  disease  is 
€ly8pncRa,  The  patient  first  notices  that  he  is  short  of  breath  when  he 
exerts  himself,  as  in  running  upstairs ;  but  after  a  time  difficulty  of  respira- 
tion becomes  a  permanent  condition  from  which  he  is  never  entirely  free. 
He  cannot  get  the  air  out  of  his  chest  as  he  used  to,  and  he  has  a  continued 
sense  of  inflation  or  distension.  It  is  true  that  many  emphysematous 
persons  affirm  that  their  dyspnoea  is  only  occasional ;  but  as  WaLshe  in  such 
^ases  remarked,  the  patient  is  often  deceived,  a  moderate  amount  of  dyspnoea 
tiaving  become  to  him  a  second  nature — a  thing  unperceived,  and  giving  rise 
:o  no  discomfort. 

It  does  not  always  happen  that  the  affection  advances ;  it  may  con- 
tinue stationary,  and  life  may  be  maintained  until  extreme  old  age,  pro- 
dded that  intercurrent  attacks  of  bronchitis  can  be  prevented. 

In  most  cases,  however,  emphysema  becomes  more  and  more  marked 
>very  year.  At  last  the  noisy  hurried  breathing  may  become  so  short  that 
he  patient  cannot  utter  a  sentence  without  stopping  in  the  middle.  At 
light  he  has  to  be  propped  up  by  pillows.  His  distress  is  aggravated  from 
ime  to  time  by  intercurrent  bronchial  catarrh,  or  by  the  supervention  of 
athma,  or  by  pushing  upwards  of  the  diaphragm,  as  the  result  of  distension 
f  the  abdomen  with  flatus,  or  with  undigested  food.  The  face,  the  hands, 
nd  at  last  the  whole  body  become  livid,  as  if  from  capillary  bronchitis.  In 
%ct,  chronic  bronchitis  is  so  often  complicated  with  more  or  less  of  emphy- 
sma,  that  it  is  impossible  to  separate  the  effects  of  each.  Cough  may  be 
Qtirely  absent  in  cases  of  emphysema  imless  there  is  bronchial  catarrh; 
ut  many  persons  whose  main  disease  is  emphysema  have  a  constant  cough, 
od  expectorate  a  frothy  liquid,  or  pearly-grey  pellets  of  mucus. 

Hflemoptysis  is  not  generally  admitted  among  the  symptoms  of  emphy- 
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with  the  parietes  of  the  chest  and  abdcmcii  to  the 
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its  vppcr 
orer  the  bases  of  the  lungs  behind  a  dear  peraEsaon-soviHl  is  eficited  t»  i^ 
much  lower  level  than  normaL 

Moreover  the  percussicMi-soand.  orer  parts  of  the  ciwst  where  it  oagkt 
naturally  to  be  resonant,  is  OTer-resonant,  and  accordiiig  to  Walshe  tad 
Gee  there  is  often  a  fall  in  its  pitch.  The  change  in  the  peroossiQihsiMni 
is  most  obvious  over  the  back  of  the  lui^s*  a  aonortms  dnun-lika  M^ 
being  readily  produced  where  normallr  there  is  often  difficoltj  in  dicitiif 
a  clear  resonant  sound. 

Even  more  valuable  indications  of  emphysema  are  afforded  by  impetiim 
As  already  explained,  the  sternum  and  the  upper  riba  ardi  forwards  as  tk^ 
result  of  their  yielding  to  the  frequently  repeated  reapirmtorj  piiwuiB  vttBh 
is  the  cause  of  the  affection.     The  sternum  not  infrequently  beoomet  ceaver 
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in  a  vertical  plane,  with  an  angle,  known  as  the  atigulus  Ludovicif  at  the 
junction  of  the  manubrium  with  the  gladiolus.     The  clavicles  also  are  more 
bent  than  under  normal  circumstances.     The  curve  of  the  dorsal  vertebrae 
becomes  greatly  increased,  so  that  the  back  is  rounded.     The  effect  of  these 
alterations  in  the  chest  walls  is  to  give  it  the  inspiratory  form.     It  is  aptlv 
said  to  be  "  barrel-shaped."     By  the  cyrtometer  its  horizontal  circumference 
is  shpt^n  to  be  almost  circular.     Sometimes  the  rounding  of  the  ribs  and  of 
their  cartilages  continues  to  the  very  bottom  of  the  thorax,  and  the  hypo* 
chondriac  regions  are  permanently  expanded  to  the  fullest  possible  extent. 
One  result  of  this  is,  as  Hertz  bus  pointed  out,  a  transverse  groove,  which   / 
crosses  the  abdomen  horizontally  from  one  twelfth  rib  to  the  other;  it  is  : 
due  to  the  stretching  of  the  upper  part  of  the  transversalis  abdominis  muscle,  • 
which  is  fixed  to  the  rib  cartilages,  as  compared  with  the  relaxed  condition 
of  the  lower  part,  which  ha^  no  such  attachment.     This  groove  may  form  a 
conspi<ruous,  and  at  first  sight  muzling  feature  of  a  case,  when  ascites  is 
also  present.     But  in  other  instances  the  lower  ribs  and  their  cartilages 
are  flattened,  or  even  hollowed  inwards;   this  occurs  especially  when  the  I 
puhnonary  affection  began  in  bronchitis  or  whooping-cough  at  an  early  period 
of  life,  so  that  the  bases  of  the  lungs  became  collapsed. 

The  "  subcostal "  angle  at  the  ensiform  cartilage  is  far  more  open  than 
usual,  or  obtuse,  as  in  deep  inspiration. 

The  upper  intercostal  spaces  in  emphysema  are  either  unaffected,  or 
narrowed,  while  the  lower  ribs  are.  widely  separated.  Stokes  declared  that 
he  had  never  seen  the  spaces  otherwise  than  depressed;  but  Walshe  and 
others  have  observed  them,  to  be  prominent  or  even  bulging  when  the  lungs 
beneath  are  highly  emphysematows. 

The  high  shoulders,  increased  depth  of  chest,  short  and  full  neck,  raised 
ribs,  closer  together  above  and  wide  apart  below,  with  the  obtuse  substernal 
angle,  are  the  physiological  characters  of  the  chest  during  deep  inspiration^ 
and  can  be  imitated  by  filling  the  lungs  and  holding  the  breath.  The 
same  fulness  of  the  chest  may  be  the  result  of  distension  of  the  pleura  by 
fluid  on  one  side  or  the  other,  but  when  bilateral  it  is  characteristic  of  em- 
physema alone.  It  is  the  exact  opi^osite  of  the  "  expiratory ''  form  of  chest 
seen  in  advanced  phthisis.  The  one  is  the  result  of  hypertrophy,  tlie  other 
of  atrophy  of  the  lungs. 

During  inspiration  the  chest  in  well-marked  cases  of  emphysema  is  seen  r 
to  be  almost  motionless.     It  is,  indeed,  impossible  for  the  upper  ribs  to  rise  ] 
and  expand,  as  they  should  do,  because  they  have  permanently  assumed  the  ' 
position  of  inspiration  in  health.     There  is,  however,  a  jerking  movement 
upwards  of  the  thorax  as  a  whole,  produced  mainly  by  contractions  of  the 
stemo-mastoid  and  scalene  muscles,  which  start  into  lumatural  prominence, 
K  the  lower  ribs  are  thrown  outwards  as  much  as  the  upper  ones,  the 
chief  agent  in  inspiration  must  be  the  diaphragm.     But  in  many  cases  the 
condition  is  reversed.     The  lower  ribs  still   retain   a  certain   degree   of 
mobility,  but  the  diaphragm  is  pushed  downwards,  so  that  it  can  do  little 
towards  enlarging  the  thoracic  cavity.     It  may  then  be  observed  that  the 
epigastrium  becomes  hollowed  during  the  act  of  inspiration. 

Expiration  is  prolonged  and  laboured,  with  fulness  of  the  parts  above  the 
clavicles  and  of  the  great  veins  at  the  root  of  the  neck.  Violent  cough  causes 
still  greater  bulging  of  the  supra-clavicular  spaces ;  and  one  must  not  con- 
found this  condition  with  distension  of  the  veins,  or  even  with  the  sudden 
protrusion  of  an  aneurysmal  Sac  during  the  act  of  coughing.     Another  point 
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to  which  Jeimer  has  drawn  attention  ig^  that  if  one  is  f<eelip|g  Um!  ^_ 

an  emphysematous  f>atient  while  he  coughs  viokntlr,   one   pefTetv«i  lit 
I  artery  to  become  suddenly  full  and  tense,  and  it  cease*  for  A  briif  i|tii 
afterwards  to  beat. 

Auscultation  gives  comparatively  little  information  in  ciis«*t  of  emjfkj' 
sema,  apart  from  signs  of  the  bronchitis  that  ia  so  comtuonly  a«oi:iiied 
with  it.  One  sign  of  emphysema  given  by  the  6tethosoo|^  is  &^eMemm^ 
or  nearly  complete  absence  of  the  vesicular  murmur.  The  liEQBikU 
breathing  which  may  normally  be  heard  over  the  roots*  of  ihe  Ito^  b^ 
hind  ia  often  wanting  in  emphysematous  patientB  ;  but  this  is  not  infill 
.  quently  the  case  in  those  who  are  healthy.  The  most  constant  amnthateij 
'  sign  is  that  expiration  is  exceedingly  prolonged  owing  to  the  lo«a  ol  elMtioly 
in  the  lungs.  Walshe  says  that,  instead  of  being  only  one  third  the  lang^ 
of  the  inspiration,  it  may  be  four  time^  as  long;  in  other  words,  it2  idaom 
duration  may  be  increased  twelvefold.  The  growling,  squesakin^,  or  wttfA* 
ing  expiratory  sound  of  emphysema  is  commonly  spoken  of ;  but  this  dgi 
belongs  to  concomitant  bronchitis  and  not  to  the  dilatation  of  the  TeikieL 
In  one  case,  at  Guy's  Hospital,  as  the  tubes  became  fre^,  the  exptrss«7 
rhonchi  entirely  disappeared,  although  the  extremely  le^le  aitate  of  tb» 
inspiratory  murmur  and  the  over-resonance  of  the  percus9i<m-<Mittn4  fhiity 
showed  that  emphysema  still  existed. 

In  cases  of  emphysema  the  vocal  resonance  is  much  diminished,  ami  tac- 
tile vooal  frtmitus  is  often  entirely  loart. 

In  the  latter  stages  of  the  disease   a  tricuspid  regurgitant  tnurmnr  I 
often  be  detected ;  and  even  at  an  earlier  period  increased  pT^aBar9 
pulmonary  artery  may  be  indicated  by  an  accentuated  second  aound. 
gastric  pulsation  and  pulsation  of  the  veins  of  the  neck  with  each 
the  heart  may  also  be  observed.     These  symptoms  are  nil  the  renlt 
obstruction  in  the  pulmonaiy  capillaries  having  led  to  dilntaitofi  ci  tfe 
right  side  of  the  heart  and  incompetence  of  the  tricuspid  valv«. 

When  air  has  escaped  into  the  subpleiu-al  connective  tissue,  prodocilV 
what  is  known  as  **  interlobular  ^'  or  "  interstitial  emphysema  "  (p.  10M>i 
I  there  is  Bometimes  heard  a  friction-sound  very  like  thut   -  *     '        itm  ii 
'  pleurisy.     This  sign  was  originally  noticed  by  Lacnnec.     M^  r>  tiKPi 

then  have  been  disposed  to  doubt  the  correctness  of  the  obsei  vnUoiL;  hot  H 
has  been  confirmed  by  Galnlner :  and  the  late  Dr  Hudson,  of  Dublin*  m  k* 
edition  of  Stokes's  works,  says  that  he  also  met  with  a  case  in  pohsL 

The  treatment  of  emphysema  will  be  conKidered  with  that  of  broodutil 
at  the  end  ol  the  present  chapter. 


Hypertrophy  of  the  lungs. — ^The  barrel-chest  above  de<»cribed,  i< 
thorax  when  filled  by  the  ordinary  or  '*  large-lunged  "^  emphysema,  fa  ( 
simulated  by  a  condition  which  is  physiological  rather  than  dijt^Maed,  < 
may  be  described  aa  uniform  overgrowth  of  the  lungiii.  It  ocrurs  to  mmm 
extent  in  all  healthy  persons  who  are  engaged  in  hard  mantia]  lalioar^t 
in  athletic  sports.  The  chest  of  the  youth  who  improveii  hli  wind  }/f 
rowing,  or  of  the  workman  who  is  accustomed  to  carry  hctavj  ni|lt^ 
becomes  expanded,  and  the  lungs  increase  in  volume  and  cAp«€tly,  Will 
the  efforts  made  with  the  glothH  closed  are  loo  CTi-at,  ntptuTv  irf  ifc* 
air*vesieles  is  apt  to  occur,  and  thus  true  emphysema  may  he  ntlasM 
with  physiological  hypertrophy ;  but  this  i^  far  from  a  iieee«iiirf  rc«ii|iEi»' 
tion. 
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A8cendiug  ladders  and  climbing  hills,  especially  when'' a  weight  is  car- 
ried on  the  shoulders,  has  a  similar  effect.  Greater  efforts  of  inspiration 
are  made,  the  lungs  are  expanded  more  perfectly,  and  the  breathing  capa- 
city of  the  chest  is  increased. 

Habiti^ally  breathing  rarefied  air  produces  similar  but  exaggerated 
effects.  In  persons  who  live  in  mountainous  regions  both  causes  of  hyper^ 
trophy  of  the  lungs  combine ;  they  are  frequently  ascending  heights,  often 
with  burdens  on  their  shoulders,  and  they  are  constantly  breathing  air  at 
a  low  pressure,  80  that  each  cubic  inch  of  limg  gives  them  less  oxygen  to 
aerate  their  blood.  The  result  is  that  the  thorax  becomes  enlarged  in  all 
its  dimensions.  Instead  of  a  yard's  girth  for  a  man  of  good  stature,  and  a 
metre's  for  a  tall  man,  the  chests  of  men  of  five  feet  six  inches  or  even  less 
measure  more  than  forty  inches  in  circumference. 

This  condition  may  be  observed  in  Swiss  guides;  but  it  has  hitherto 
been  found  most  constantly  and  highly  developed  among  the  natives  of  the. 
lofty  table-lands  of  the  Andes,  in  Bolivia. 

Dilatation  op  the  Bronchi  ;  Bronchibctasis. — ^This  condition  was  first 
described  by  Laennec.  It  is  seldom  a  primary  disease,  and  is  often  found 
associated  with  fibroid  induration  of  the  tissue  between  the  enlarged  tubes  ; 
such,  cases  will  best  be  discussed  in  the  account  of  Cirrhosis  of  the  limg. 
But  more  often  we  meet  with  bronchiectasis  as  the  result,  not  of  interstitial 
pneumonia,  but  of  bronchitis. 

Anatomy, — All  writers  divide  bronchiectasis  into  cylindrical  and  saccu- 
lated, and  the  definition  is  of  pathological  and  clinical  importance. 

In  the  cylindrical  form  the  tubes  sometimes  run  through  the  substance 
of  the  lung,  with  but  little  diminution  of  calibre,  until  they  end  abruptly 
beneath  the  pleural  surface ;  their  appearance  is  often  compared  to  that  of 
the  fingers  of  a  glove,  but  it  rarely  happens  that  the  dilatation  is  so  uni^ 
form  throughout  their  whole  length.  In  one  instance,  which  occurred  at 
Guy's  Hospital  in  1873,  the  bronchial  tubes  were  so  enlarged  as  to  be  con- 
spicuous at  the  root  of  the  lung,  ''  pushing  the  lobes  apart  from  one 
another,"  as  it  is  expressed  in  the  report  of  the  autopsy.  More  often  the 
medium-sized  and  smaller  tubes  are  alone  affected,  when  the  bronchial  dila- 
tation may  be  obvious  on  the  cut  surface  of  the  lung.  Too  many  large 
orifices  are  visible,  from  which  pus  wells  up  in  abundance ;  or,  if  the  tubes 
are  empty,  we  open  them  up  with  scissors  and  find  them  dilated.  According 
to  Dr  Fagge's  observations,  slight  forms  of  bronchiectasis  are  much  more  I 
often  met  with  in  the  extreme  bases  than  in  any  other  parts  of  the  lungs. 
Nob  infrequently  he  recorded  enlargement  of  the  principal  tube  passings 
into  the  ear-shaped  process  of  the  left  lung  when  no  such  change  could  be 
made  out  elsewhere.  This  was  when  that  process  was  emphysematous; 
and,  indeed,  these  less-marked  examples  of  bronchiectasis  are  \ery  often 
found  in  association  with  emphysema.  On  the  other  hand,  when  the  bron- 
chial affection  reaches  an  extreme  degree,  there  is  seldom  a  corresponding 
amount  of  rarefaction  of  the  pulmonaiy  tissue.  If  the  tubes  in  any  one 
part  of  the  lung  are  universally  dilated,  running  to  the  surface  side  by  side, 
and  perhaps  as  large  as  quill  pens,  or  even  larger,  the  parenchyma  between 
them  is  perforce  reduced  to  a  small  space.  In  these  cases  it  is  sometimes 
difficult,  at  the  first  glance,  to  say  whether  the  affection  is  or  is  not  secon- 
dary to  a  fibroid  change  in  the  lung  tissue.  But  in  the  most  marked  and 
tyjncal.  cases  oi  |:>ylindrical  brr  ctasis,  such  as  occur  in  children  after 
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whooping-cough  or  iiieik8le8»  the  Hague  between  the  dilated  tiabet  b 
quite  free  from  induration  or  other  morbid  ebau^e* 

It  must  be  understood  that  cylindrical  bronchiectasis  is  by  01* 
absolutely  uniform  in  diameter  at  different  points.  8ometiuies  the  vahft 
^adually  widen  u»  they  approach  the  surface.  Sometimes  they  Wc 
tibrous  bands  or  trabeeulie  projecting  from  tiieir  walls  here  and  there,  aid 
rendering  their  calibre  very  irregular. 

The  saccuiattd  dilatation  of  the  bronchial  tubes,  alao^  varies  widafy  «i 
character  in  different  cases.  The  most  typical  form  i»  one  whick 
appearances  described  as  follows  by  Dr  Fagge: — ""  When  a  i^ectioo 
of  the  lung  the  cut  surface  appears  to  be  covered  with  an  imtucnse  : 
of  shallow,  smooth^walled  depressions,  like  so  many  miuute  nauc^ra.  Eid 
of  these  has  in  it«  floor  a  very  small  rounded  oritice,  and  it  ii«  olmovi  llil 
they  are  all  sections  of  small  bronchi ectasei*,  which  ^      '     '  *  re  Sfilimdl 

before  they  were  cut  across^  but  have  become  tiatt*  ^r  Ofm  di^ 

ticity,  and  by  that  of  the  adjacent  [>ulmonary  tissue,  iu  mil  itkelihofld^  if 
the  lung  iu  such  a  case  could  be  inflated  and  dried,  trnd  the  parendiTBs 
then  cleared  away  so  as  to  eipose  the  tubes  in  their  continuity,  ea^  imM 
be  found  changed  into  a  regular  series  of  globuhir  dilatationp,  t^o  at  faffh 
to  deserve  the  epithet  moniliform.  In  other  instances  sacculated  hn>ivchic<- 
tases  are  more  une<|ual  in  size  and  irn^jTrxdar  in  fonn  ;  but  it  i^  prob^>le  tta 
most  of  such  cavities  are  really  not  dilated  tubes,  but  stnooth-valltd  TOBts 
which  have  been  formed  by  ulceration;'*  It  is  to  these  latter  lyics  llttt  ■ 
all  probability  the  statement  of  Biermer  applies  (in  voL  v  of  •  Vlrdiov'i 
Handbuch  \  that  the  majority  of  the  saccuU  of  bronchiectaaiK  bare  opemtafi 
only  towards  the  trachea,  and  are  closed  on  the  distal  side.  Still  Ifti  w* 
true  bronchial  t^ucs  ever  converted  into  shut  cysts. 

DOated  bronchial  tubes  often  have  exceedingly  delicate  waQt»  bea^ 
apparently  thinner  than  they  were  before  they  be^u  tij  tncreaaa  ta  Utt- 
But  sometimes  the  tissues  are  thickened,  the  linin?  meinbraiie  btiac  ^ 
vety  and  sho%ving  the  changes  above  described  a?  occurrinj^  m  broorJiitit 

Pathology. — ^As  to  the  way  in  which  bronchiectasis  urUen,  tbere  1 
little  doubt  that  it  is  the  mechanical  result  of  exi>iratory  preature,  beii 
fact  produced  by  exactly  the  same  cause  as  ord4nar>'  eiuphybema. 
plain  satisfactorily  why  in  one  case  the  alveoli  should  yield,  and  lA  ; 
case  the  tubes,  is  perhaps  impossible*  But  we  may  fairly  suppOM  ikit  h 
'depends  upon  the  deoree  to  which  the  walls  of  the  tuWa  haro  bflfl» 
softened  by  inflammation,  and  also,  it  may  be,  upon  the  comparaiiTv  amOBBt 
of  elastic  resistance  originally  possessed  by  the  lungs  and  broiicht  in  eac^ 
individual.  (See  Grainger  Stewnrt*t  paper,  *  Edin.  kfed*  Jours**'  Ji^f 
1867.) 

A  more  frequent  cause  of  dilated  bronchi  is  chronic  iuteretttia]  pai» 
monia,  but  with  this  fonn  we  are  not  at  present  concerned. 

Independently  of  previous  organic  changes  in  the  lung,  broodliadtMii 
is  not  frequent  either  in  children  or  adults.  It  sometimea  corapGoiii 
emphysema,  but  more  frequently  takes  itft  place.  In  ehildnm  it  i«  laMft 
often  .1  sequel  of  whooping-cough,  and  sometimes  comes  00  fery  early.  ( 
so  severely  that  the  patient  grows  up  in  a  state  of  (lemsaatllt  craiMiaift,  1 
cold  extremities  and  short  breath.  In  adults  brnnchiectaaia  o«?eia 
rather  than  advanced  life,  and  is  almost  jdways  preceded  bjr 
seldom  by  tuberculous  disease,  and  never  by  acute  pneumooia. 

Diagnosis, — It   is   only   when    bronchiectasis   has    reach t^    - 
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point  that  it  is  characterised  by  definite  pht/sical  signs.     As  a  rule,  tha 
chief  indication  of  this  affection  is  the  presence  of  rales  which  appear  to 
be  too  "  large  "  and  loud  to  be  formed  in  the  undilated  tubes  of  the  part 
of  the  lung  in  which  they  are  heard,   as,  for  instance,   at  the   extreme 
base,  or  along  the  anterior  edge.     If,  however,  sevei*al  tubes  cylindrically ; 
dilated  are  arranged  side  by  Bide,  while  the  lung  tissue  between  contains 
but  little  air,  there  may  be  more  or  less  marked  bronchial  breathing,  with  \ 
bronchophony.     Such  a  case  could  scarcely  be  clinically  distinguished  from 
primary  chronic  pneumonia,  with  bronchiectasis  as  a  result.     Again,  the 
question  of  the  diagnosis  of  a  saccular  dilatation  of  a  bronchial  tube  from 
a  phthisical  vomica,  to  which  stethoscopists  formerly  gave  much  attention, 
applies  to  the  dilatation  which  attends  cirrhosis  of  the  lung,  not  to  cases 
arising  out  of  bronchitis.     One  circumstance  which  is  strongly  indicatives 
of  bronchiectasis  is  for  the  physical  signs  over  a  certain  part  of  the  lung  to  [ 
undergo  more  or  less  regular  variations  from  time  to  time,  being  now  well  ' 
marked,  and  now  again  indistinct  or  absent. 

As  for  its  symptoms,  dilatation  of  the  tubes  is  of  course  in  part  con- 
cerned in  causing  cough,  dyspnoea,  and  lividity  :  but  at  the  bedside  one  can 
never  separate  its  share  in  producing  these  effects  from  that  due  to  the 
bronchitis  associated  with  it,  and  perhaps  also  to  concomitant  emphysema. 
The  symptom  that  enables  one  to  diagnose  bronchiectasis  with  confidence 
is  a  peculiar  way  of  expectorating  which  may  in  some  cases  be  observed. 
For  some  hours,  perhaps,  ther^  is  no  cough  at  all;  but  during  this  time 
secretion  is  accumulating  in  the  dilated  parts  of  the  air-passages,  the  sensi- 
tiveness of  which  appears  to  be  blunted,  so  that  they  do  not  resent  its 
presence.  At  last  perhaps  some  runs  over  into  a  tube  which  is  still  healthy, 
and  the  result  is  a  more  or  less  violent  fit  of  coughing.  The  liquid  that  has 
collected  is  suddenly  expelled,  pouring  out  of  the  patient's  mouth,  and  even 
through  his  nose,  so  as  to  half  fill  his  spittoon.  Sometimes  this  process  is 
set  in  action  by  percussion  of  the  chest.  Sometimes  it  occurs,  especially  in 
the  morning,  when  the  patient  rises  from  the  recumbent  posture.  When 
this  accumulation  has  been  got  rid  of  he  usually  feels  much  more  comfort- 
able than  before,  the  breathing  is  easier,  and  the  chest  less  oppressed. 
Such  intermittent  expectoration  (or  in  children  vomiting)  of  pus  is  a  sure 
sign  of  dilated  bronchi. 

A  few  cases  have  been  recorded  (vol.  xv,  '  Deutsches  Archiv,'  Gerhardt) , 
in  which  painful  swelling  of  some  of  the  joints  occurred  as  a  sequel  of  bron- ; 
chiectasis.     This  is  probably  analogous  to  gonorrh(ieal  synovitis,  or  to  that 
which  sometimes  foUows  dysentery  or  leucorrhoea  or  parturition.     The  occa- 
sional supervention  of  abscess  of  the  brain  as  a  complication  of  suppuration 
in  the  air-passages  or  in  the  lungs  has  been  already  referred  to. 

Fottid  or  putrid  bronchitis, — ^When  the  bronchial  tubes  are  dilated: 
bronchitis  is  often  accompanied  with  the  expectoration  of  foul-smelling 
sputa,  and  sometimes  with  horrible  foetor  of  breath.  Occasionally  putrid 
bronchitis  has  been  recorded  without  bronchiectasis ;  but  as  a  rule  it  is 
only  when  liquids  have  been  long  stagnant  in  some  part  of  the  air-passages, 
or  in  a  space  communicating  with  them,  that  putrefactive  changes  occur. 

The  characteristic  symptom  of  this  rare  disease,  as  Avas  first  pointed 
out  by  Traube,  is  the  presence  in  the  matters  expectorated  of  certain  soft, 
friable,  smooth  masses,  of  a  dirty  greyish-yellow  colour  and  very  foetid 
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odour,  varying  in  size  from  a  millet-seed  to  a  bean.  Such  bodies  had  beei 
originally  noticed  by  Dittrich  in  1850  as  plugging  the  affected  tubes  ii 
fatal  cases  ;  and  in  Germany  they  are  commonly  called  "  Dittrich's "  en 
"  Traube's  plugs  "  (Bronchial  propfe).  Microscopically  they  are  made  u] 
of  pus-cells  and  granules  mixed  with  oil-globules.  At  a  later  stage  the] 
also  contain  certain  long,  narrow,  acicular  crystals,  which  Virchow  describes 
long  ago  in  the  first  volume  of  his  *  Archiv,'  as  consisting  of  a  fatty  acid 
These  crystals  are  colourless,  often  sharply  bent  or  twisted,  sometimes  col 
lected  together  in  sheaves  or  in  thick  bundles.  According  to  Guttmaiu 
they  contain  a  combination  of  palmitic  and  stearic  acids.  The  curiou 
spirals  named  after  Curschmann,  who  described  them  in  1887,  may  al» 
occur,  microscopical  fragments  of  clear  mucus,  wrapped  round  by  a  slende 
thread-like  coil,  which  is  also  amorphous. 

In  1867  Leyden  and  Jaffe  discovered  that  the  granular  matter  consi^^t 
of  round  or  rod-shaped  bacilli  or  beaded  chains  or  filaments  (Leptothri 
pulmonalis).  The  presence  of  leptothrix  appears  to  be  the  reason  wh; 
iodine  often  gives  a  violet  or  blue  tint  to  the  mass,  as  Virchow  and  Gamge 
independently  observed.  Chemical  analysis  of  the  sputum  of  putrid  broc 
chitis,  in  different  cases,  has  shown  that  it  may  contain  volatile  fatty  acid 
(valerianic  and  butyric),  leucin  and  tyrosin,  ammonia,  and  sulphiu'ettei 
hydrogen.*  Leyden  and  Jaffe  succeeded  in  inducing  in  ordinary  mucc 
purulent  sputum  a  putrefactive  process  like  that  in  the  expectoration  o 
putrid  bronchitis. 

The  sputum  is  generally  abundant,  and  often  separates  in  the  spittooi 
into  three  layers  :  of  these  the  uppermost  is  muco-purulent,  opaque,  greenisl 
yellow,  and  frothy ;  the  middle  is  a  transparent  albuminous  liquid,  liL 
serum ;  the  lowest  is  granular,  and  of  a  dirty  yellow  appearance,  consistinj 
of  pus  and  Dittrich*s  plugs.  Sometimes  the  sputum  is  of  a  imiform  choco 
late  colour  from  mixture  with  blood. 

The  odour  of  the  patient's  breath  and  sputum  in  cases  of  putrid  bron 
chitis  is  often  identical  with  that  of  gangrene  of  the  lung.  But  in  othei 
cases  it  is  altogether  different.  There  is,  of  course,  great  difficulty  in  defin 
ing  the  distinction  verbally ;  Guttmann  compares  it  with  the  smell  thai 
l^ervades  a  soap  factory.  Dr  Laycock's  statement  is  that  in  one  of  hi^ 
l)atient8  the  odour  was  like  "  that  of  the  may-flower  or  of  apple-blossom, 
with  a  kind  of  arrihre-gout  of  faeces."  Dr  Fagge,  who  rivalled  the  younger 
Babington  in  acuteness  of  smell,  often  observed  this  kind  of  smell,  "espe- 
cially when  the  dilated  bronchial  tubes  were  emptied  with  a  gush  of  eaor 
mous  quantities  of  fluid."  Probably  in  such  cases  there  is  no  active  proce** 
going  on  in  the  Avails  of  the  affected  tubes  themselves.  On  the  other  hand, 
in  many  of  those  cases  in  which  the  odour  is  like  that  of  gangrene  of  the 
lung,  the  development  of  foetor  in  the  sputa  indicates  the  abrupt  com- 
mencement of  a  destructive  change,  both  in  the  air-passages  and  in  the 
pulmonary  parenchyma,  which  rapidly  brings  about  a  fatal  issue. 

The  credit  of  having  first  pointed  out  the  clinical  features  of  cases  of 
this  kind  belongs  to  Dittrich.  His  description  is  that  it  "  commonly  ariBW 
in  persons  of  the  middle  period  of  life,  who  have  suffered  for  years  from 
bronchial  catarrh,  with  abundant  muco-purulent  expectoration,  and  who 
may  either  have  already  begun  to  waste,  or  may  still  remain  well  nourished. 

*  See  a  paper  on  the  chemical  characters  of  fostid  eipectormUon  by  Gamicee  (*  Erfis 
Med.  Jonm.,'  March,  1865),  and  one  bv  Bainbcrgrer  in  the  '  Wfirxbnrgrer  Bed.  Seitaehrifl, 
1864. 
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Suddenly,  and  without  apparent  cause,  the  sputum  becomes  offensive,  of  a 
dirty  grey  colour ;  the  breath  also  stinks,  poisoning  the  air  around.  There- 
upon follow  severe  dyspnoea,  fever  of  typhoid  character,  rapid  collapse,  an 
earthy,  dirty  yellow  complexion,  and  ultimately  cessation  of  expectoration, 
coma,  and  death/* 

After  death  the  walls  of  some  of  the  bronchial  tubes  are  found  slough- 
ing, with  more  or  less  extensive  areas  of  pneumonic  consolidation,  passing 
here  and  there  into  gangrene.  Other  parts  of  the  limg  tissue  are  oedema- 
tous,  exuding  a  foetid  liquid.  The  bronchial  glands  are  swollen,  soft,  and  of 
a  dirty  grey  colour. 

The  occurrence  of  hepatisation  and  gangrene  of  the  lungs  is  by  no 
means  limited  to  the  seats  of  bronchiectasis.  Pneumonic  patches  may  be 
scattered  throughout  every  part  of  the  lungs,  and  probably  owe  their  origin 
to  the  inhalation  into  healthy  tubes  of  putrid  particles  derived  from  others 
already  diseased. 

But  the  issue  of  putrid  bronchitis  is  not  always  fatal.  Slight  cases 
sometimes  end  in  recovery  because  either  there  was  no  ulceration  of  the 
walls  of  the  tubes,  or  because  the  necrotic  process  was  limited,  and  healing 
took  place  after  detachment  of  the  sloughs.  Other  cases,  again,  nin  on 
for  months  with  but  little  change  in  the  symptoms,  and  without  marked 
impairment  of  the  general  health. 

JEtiology  of  bronchitis  generally. — ^The  chief  cause  of  primary  or  acute 
bronchitis  is  exposure  to  cold.  No  doubt  cold  air  entering  the  air-passages 
through  the  mouth  sometimes  acts  upon  them  as  a  direct  irritant.  The 
nasal  mucous  membrane  warms  the  inspired  air;  but  when  persons  ^o 
out  of  doors  in  cold  and  fogg}'  weather,  there  is  often  catarrh  of  the 
nasal  mucous  membrane  which  compels  them  to  breathe  through  the 
mouth. 

Probably  bronchitis  may  also  be  set  up  by  the  action  of  cold  upon  the 
surface  of  the  body.     A  patient  may  "  take  a  chill  '*  by  getting  wet  through, 
by  sitting  in  a  draught,  by  lying  on  damp  grass,  or  by  merely  sitting  out 
of  doors  when  sweating  after  exertion.     It  is  when  the  body  has  been  ^ 
heated  and  is  cooling  that  there  is  danger  of  catching  cold,  because  when-  ' 
ever  the  body  produces  more  heat  than  is  required  to  maintain  its  tempera-  ■ 
ture,  the  thermotaxic  centres  act  on  the  vaso-motor  mechanism,  and  the  . 
cutaneous  capillaries  become  dilated.     Hence,  after  a  Turkish  bath,  one 
plunges  into  cold  water,   which  causes  contraction  of  the  blood-vessels, 
before  one  ventures  to  sit  in  a  room  at  an  ordinary  temperature.    Rosenthal, 
and  afterwards  Riegel,  have  shown  by  direct  experiment  that  if  animals  after 
exposure  to  great  heat  are  removed  and  placed  in  air  which  is  not  warmed, 
they  go  on  cooling  imtil  their  temperature  falls  below  normal  point. 

In  most  cases  the  first  effect  of  external  cold  is  to  set  up  sore  throat  and 
coryza,  and  then  the  inflammation  spreads  to  the  trachea  and  bronchi. 

Some  persons  are  far  more  sensitive  to  the  action  of  cold  than  others. 
The  risTt  of  catching  cold  may,  however,  be  often  obviated  to  a  great 
extent  by  "  hardening  '  the  skin,  that  is,  by  exposing  it  regularly  to  sudden 
changes  of  temperature,  so  as  to  accustom  its  vessels  to  contract  promptly 
and  vigorously.  The  most  effectual  way  of  doing  this  is  to  sponge  the  sur- 
face with  cold  water,  or  to  use  a  cold  douche  every  morning  after  a  tepid 
bath.  The  cold  bath  by  itself  is  all  that  is  needed  by  robust  persons  with 
an  active  circulation,  in  whom  it  is  followed  by  a  good  reaction.     Even  with 
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youn^  i'hildreii  a  warm  bath  is  beet  followed  by  rapid  apoxi^illg  will 
water. 

Many  secoucbiry  or  preditipodng  causes  of  bronchitis  are  reiill^r 
tioiis  nrhich  favour  the  injurious  action  of  cold.     Thud  the  diseaae  u\ 
apt  to  aitaek  joung  children,  on  account  of  tUeir  feeble   powers  oi 
nnee.     A  curious  pohil  that  came  out  in  soiue  inquiries  luade  hy  < 

'  the*  infant  death-rate  in  Wiirzburg  was  that  brouchitia  was  le 
itlfgitiniate  than  to  lej^itimate  children,  the  reaj«ion  perhftpft  beuilf  1 
latter  are  more  coddled  and  kept  warm,  and  so  are  more  sensitiire  taj 
The  prevalence  of  bronchitis  in  Europe  is,  as  mig^ht  be  erpect^i  ^ 
in  the  hot  season  of  the  year,  from  June  to  September,   and  it* 
tionate  frequency  in  different  mouths  is  not  the  same   ad   that  of 
]  me  union  ia.     This  is  true  also  of  the  geographiejil  diatributioii  of 
affections.     Bronchitis  increases  in  frequency  from  the  equator  tc 
poles«  but  the  increase  is  not  uniform  in  lUl  longitudes^  for  it  rarifs  j 
the  climatic  conditions  of  each  particular  country.     What  taxxnm  it 
is  not  a  low  mean  temperature,  but  the  occurrence  of  sudden  i 
thanie^e^.     In  some  parts  of  the  tropics  bronchitta    is   hy   no 
common  at  the  end  of  the  hot  season.     The  coimtries  in  trhieh  it  ta  of  i 
rare  occurrence  appear  to  be  Egypt,  the  western  prairiea  of  North 
the  plains  of  India,  part  of  the  West  Indies,  and  California. 

The  entrance  of  irritant  substances  into  the  air-paasages  dunug 
ing  IB  another  and  perhaps  the  most  important   cause  of   broficiiilia.J 
discnmsin^  the  retiology  of  phthisis  we  shall  have  to  cozmider  the  ioH 
various  occupations,  in  which  the  inhalation  of  duet   is  almost  ins^ttj 
Such  occupations  frequently  cau«e  bronchitis,  which  tiia  -  hB  \ 

by  the  developujent  of  phthisis,  or  may  nm  a  chronic 
plication  until  it  ends  by  the  supervention  of  an  acute  attack«  or  hf  * 
tiou  of  the  heart  and  dropsy.     Pulverulent  substances  which  hap)xa  Is  W 

\  coloured,  such  as  carbon  or  oxide  of  iron,  often  tinge  the  aputiitu  dc^. 
Yet  a  miner,  w^hose  lungs  are  bla^JL  with  coal-dust^  may  epit  up  "  '^ 

muco-purxUent  fluid,  containinsr  no  carbon  whatever,  when  he  ib  ai 
the   mine.      For   the   bronchial    mucous    membrane    nerer    itadf 
the  seat  of  anthracosis  ;  even  the  peribronchial  tracts  of  fibrous 
their  black  deposit  from  the  surrounding  pulmonary  alveolt,  and 
the  bronchial  epithelium, 

Tlie  inhalation  of  pises,  especially  nitrous  or  sulphurous  arid, 
ce€dins;ly  irritating  to  the  air-passs^s^  and  not  inft^uendy  «ets  op  i 
bronchitis  in  workmen  whose  occu}iations  expose  them  to  it.  But* 
in;^  to  Uirt,  the  chronic  form  of  the  diseaae  is  comparmttTely 
ahle  to  this  cause  ;  for  after  one  or  two  aeuis  attacks  a  toltratiee  seoas  lal* 
^tabliahed.  and  no  further  ill  effects  are  obsenred.  On  the  other  loi 
the  emanations  from  certain  oil-works,  from  tar  factoiies.  and  ftwm  tli 
})an5  in  which  brine  is  evaporated  to  make  salt«  are  h^iered  to  liave  a  hefm 
ticial  inffuence  on  the  bronchial  mucous  oieiiihraae* 

Quite  span  from  any  initalioQ^  whsther  thanwd,  smcbaaieal,  «r  cfeM- 
cal,  vo  must  Teco^nise  varioiw  cootagia  as  catties  of  hroncliitii^ 
those  of  measlea,  enteric  fever^  and  teptknnie. 

The  dia§mm%0  of  Broochitis  rests  on  the  pf^escoee  of  ike 
phviacal  sts^ns  mentioned  above.  The  Oidf  dUBcultj  is 
whether  it  is  a  pritaary  affectiou.  or  eecottdary  f o 
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culosis,  or  diseases  of  the  heart  or  kidneys.  It  is  interesting  to  notice  that 
Richards  Brown,  writing  in  1795,  gives  the  diagnosis  of  Bronchitis  from 
Peripneumonia  vera,  Catarrhus  pestiferus  (/.  <f.  Influenza),  Pleurodjmia, 
Angina  pectoris,  and  Hepatitis. 

The  prni/nos is  of  Bronchitis  rests  on  the  following  conditions: 

When  secondary  to  other  diseases,  as  exanthems  and  other  fevers,  diph- 
theria, pneumonia,  cardiac  or  renal  disease,  it  is  graver  than  when  primary. 

When  it  is  confined  to  the  larynx,  trachea,  and  larger  bronchi,  it  is 
seldom  dangerous  :  when  it  invades  the  smaller  tubes,  and  particularly  when 
complicated  by  collapse,  catarrhal  pneumonia,  emphysema,  or  bronchiec- 
tasis, it  is  much  more  grave. 

The  danger  of  uncomplicated  bronchitis  is  limited  to  childhood  and  old 
age.  At  the  two  extremities  of  life  it  is,  in  this  country,  the  most  common 
cause  of  death  during  the  winter  months. 

Occasionally,  however,  even  in  young  adults,  acute  imcomplicated  bron- 
chitis is  fatal.  The  writer  has  only  twice  seen  this,  once  in  a  young  man 
and  once  in  a  young  woman,  both  between  twenty-one  and  twenty-eight. 
In  both  cases  he  expected  to  find  acute  miliary  tuberculosis,  but  in  both  cases 
an  autopsy  showed  that  this  and  every  other  complication  was  absent.  Such 
cases  are  very  exceptional.  Indeed  it  may  be  almost  absolutely  stated  that 
a  reported  death  of  an  adult  under  sixty  years  of  age  from  bronchitis  was 
really  due  to  phthisis. 

Special  treatment  hy  druy^, — In  the  milder  forms  of  acute  bronchial 
catarrh  —  or  tracheo-bronchitis  —  little  is  necessary  beyond  placing  the 
patient  in  an  equal  temperature,  of  about  63°.  Small  doses  of  ipecacuanha, 
with  neutral  salts  like  nitre,  are  probably  serviceable  by  favouring  exuda- 
tion from  the  inflamed  mucous  surface.  The  application  of  mustard  plasters 
or  of  hot  poultices  to  the  throat  and  to  the  upper  part  of  the  chest  often 
gives  great  relief  to  the  sense  of  soreness  along  the  trachea  and  behind  the 
sternum.  In  slight  cases  inhaling  steam  is  an  efficient  and  agreeable 
remedy. 

Very  different  measures  are  necessary  in  cases  of  capillary  bronchitis. 
Sometimes,  if  suffocation  appears  to  be  rapidly  impending  and  the  right 
side  of  the  heart  to  be  overloaded,  it  is  advisaJble  to  bleed  from  the  arm. 
Antimony  is  often  valuable  for  a  day  or  two,  and  also  the  ethereal  tincture 
of  lobelia  in  half-drachm  doses  at  frequent  intervals.  In  one  of  Dr  Fagge's 
worst  cases  life  appeared  to  be  saved  by  alternate  doses  of  turpentine  and 
of  champagne.     Ammonia  in  frequent  doses  is  another  most  valuable  drug. 

It  is  important  to  maintain  a  moist  state  of  the  air  round  the  patient. 
A  kettle  on  the  fire,  with  a  long  tube,  throwing  steam  out  near  the  patient's 
bed,  fulfils  this  indication  better  than  anything  else.  But  when  it  is  used, 
one  must  never  forget  that  the  ceiling  and  the  curtains  necessarily  become 
saturated  with  damp,  and  that  if  the  temperature  of  the  room  should  be 
allowed  to  fall  a  few  degrees  during  the  night,  or  in  the  early  morning,  a 
chill  will  result,  which  may  possibly  be  fatal  to  the  patient.  In  some  cases 
direct  inhalation  of  steam  gives  much  relief,  or  a  medicated  spray  may  be 
employed,  containing  conium  juice,  or  morphia,  or  salines  such  as  chlorate 
of  potass  or  ammonium  chloride. 

After  a  few  days  it  is  generally  necessary  to  substitute  for  nauseant 
drugs,  like  ipecacuanha  or  antimony,  such  remedies  as  carbonate  of  am- 
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moniu,  bc^uilL  and  senega;  and  to  add  brandy  in  accordance  with  the  bUt« 
of  the  pulse. 

In  chronic  hronchitU  a  great  variety  of  medicines  are  useful  If  iLe 
cough  is  dry  and  hard,  ipecacuanha  is  most  serviceable,  and  to  this  squills 
and  nitre  are  often  usefully  added.  If  it  is  distressing  by  its  frequency  a&d 
apparent  aimlessness,  bromide  of  ammonium  or  of  potassiiuu  often  gives 
relief,  and.  if  the  kidneys  are  healthy,  morphia  or  opium  may  be  taken  with 
great  advantage.  The  compoimd  tincture  of  camphor  is  an  excellent  form 
to  prescribe  :  and  after  .a  few  hours'  sleep  the  patient  may  wake  greatly  re- 
freshed, and  in  all  respects  better.  It  is,  however,  always  necessar}-  to 
consider,  before  prescribing  opiates  in  a  case  of  bronchitis,  whether  one  u^ 
likely  to  do  harm  by  checking  cough,  and  so  preventing  the  tubes  beiiiir 

1  emptied  of  their  contents.  If  there  is  lividity,  stupor,  or  even  drowsine*^, 
such  medicines  must  be  carefully  avoided.  In  many  cases,  especially  if  tie 
''  expectoration  is  viscid  and  abundant,  sal  ammoniac  is  useful ;  it  may  be 
given  in  doses  of  gr.  xv  to  gr.  xx.  with  a  little  syrup  of  lemon  or  extract  of 
liquorice  to  conceal  its  disagreeable  taste.  Iodide  of  potassium  is  another 
salt  which  often  does  good  service  in  chronic  bronchitis. 

In  cases  in  which  there  is  excessive  exudation  and  secretion  from  the 
surface  of  the  mucous  membrane  balsamic  remedies  are  applicable — tolu. 
benzoin,  Peruvian  babam,  benzoic  acid:  other  internal  remedies  are 
copaiba,  turpentine,  ammoniacum,  or  one  of  the  fcetid  gum-resins,  such  a» 
assafcetida. 

The  treatment  of  Bronchiectasis,  and  particularly  of  fcetid  Bronchor- 
rhoea,  by  internal  remedies  is  seldom  satisfactory.  Antiseptics,  such  al 
creasote,  carbonate  of  guaiacol,  terebene,  thymol,  may  be  given  as  fre- 
quently as  they  can  be  taken  in  pills  or  capsules,  and  sometimes  succeed 
in  removing  foetor  and  checking  secretion  ;  but  more  often  the  patient  or 
his  stomach  rebels,  and  the  drugs  have  to  be  laid  aside. 

Dr  Poore  in  these  cases,  and  also  in  chronic  phthisis  with  profuse  secre- 
tion from  vomicae,  has  advocated  the  patient  eating  garlic  until  its  odour  i> 
perceptible  in  the  breath  and  the  skin.  He  finds  it  very  useful  in  replac- 
ing the  foul  odour  of  the  breath  and  sputa  by  a  pungent  smell  like  that  of 
syringa :  and  Dr  Ewart  testifies  to  the  value  of  the  treatment. 

Putting  the  patient  in  a  chamber  filled  with  the  vapour  of  heated  crea- 
sote for  ten  or  thirty  minutes,  or  even  longer  as  he  becomes  used  to  it. 
has  been  tried  by  Dr  Chaplin,  Dr  Ewart,  and  some  other  physicians  with 
success.  The  eyes  must  be  protected  from  the  fumes.  The  smell  is  pene- 
trating and  diffusive,  and  the  cough  excited  severe  :  but  the  result  seems  to 
be  effectual  emptying  and  purification  of  the  dilated  tubes. 

A  more  convenient  and  easier — but  it  must  be  confessed,  less  effectual 
' — method  is  that  of  using  medicated  insufflations,  or  sprays  or  inhalatioa 
dt  vapours  impregnated  with  turpentine,  thymol,  terebene,  compound  tinc- 
ture of  benzoin,  iodine,  or  creasote. 

Several  years  ago  Grainger  Stewart  proposed  and  carried  out  the  direi^^t 
injection  of  drugs  dissolved  in  olive  oil.  He  used  10  parts  of  menthol  and 
2  of  guaiacol  in  100  of  oil,  injected  twice  a  day  into  the  trachea  throujrh 
the  larynx  :  and  succeeded  in  curing  a  case  of  foetid  bronchiectasis  which  had 
resisted  other  methods  of  treatment. 

Incision  and  drainage  of  a  lar<re  bronchial  cavity  has  been  performed, 
but  with  less  favoiu*able  results  than  similar  treatment  of  a  large  single 
adherent  vomica  viv  a  case  of  \)lithi8i8. 
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Sulphurous  waters  are  believed  by  those  who  prescribe  them  to  he  at 
service  in  foetid  bronchiectasis,  and  patients  are  sent  to  Harrogate  and  to 
the  Pyrenees  to  drink  thena. 

General  treatment  of  bronchitis  by  air  and  waters, — Of  late  years 
several  physicians,  first  in  Germany  and  since  in  this  country,  have  madii 
use  of  both  compressed  and  rarefied  air  in  the  treatment  of  various  bron- 
chial and  pulmonary  affections.  In  the  earlier  attempts  recourse  was  had 
to  pneumatic  chambers,  made  somewhat  after  the  fashion  of  the  diving-bell, 
in  which  the  patients  sat  for  an  hour  at  a  time,  under  a  pressure  of  1^  to 
1 J  atmospheres.  It  is  obviously  in  very  exceptional  circumstances  only  that 
such  elaborate  constructions  can  be  available  in  practice,  and  therefore 
attention  has  been  more  recently  devoted  chiefly  to  the  invention  of  port- 
able forms  of  apparatus,  by  which  the  patient  is  made  to  inhale  air  of 
varying  degrees  of  pressure  without  being  himself  immersed  in  it.  Most  of 
these  instruments  are  upon  the  principle  of  the  ordinary  gasometer  used  to 
receive  coal  gas ;  an  air-containing  cylinder,  open  below,  is  suspended  in^ 
another  cylinder,  open  above,  so  that  the  one  can  move  freely  up  and  down 
within  the  other.  By  pouring  more  or  less  of  water  into  the  outer  cylinder, 
and  then  either  pressing  down  the  inner  cylinder  with  weights  or  lifting  it 
up  to  varying  heights,  the  air  inside  it  may  be  compressed  or  rarefied  to  any 
desired  extent.  The  object  is  to  make  the  patient  inspire  compressed  air,  or 
expire  into  rarefied  air.  A  tube  from  the  inner  cylinder  is  connected  with 
a  mask,  which  can  be  fitted  air-tight  over  the  nose  and  the  mouth.  There 
is  a  stopcock,  which  is  turned  by  the  patient  each  time  he  breathes,  so  that 
the  mask  communicates  with  the  cylinder  either  during  inspiration  or  during 
expiration  (as  may  be  intended),  whereas  on  reversing  the  movement  it 
communicates  with  the  external  air.  Waldenburg,  who  invented  this 
machine,  advised  that  compressed  air  should  be  inspired  for  i^\Qy  ten,  or 
fifteen  minutes,  and  then,  after  a  pause,  that  expiration  into  rarefied  air 
should  be  practised  for  a  similar  period.  In  most  cases  two  or  three  sittings 
a  day  are  sufficient. 

.  So  far  as  emphysema  is  concerned,  the  greatest  benefit  is  to  be  derived 
from  expiration  into  rarefied  air.  The  inspiration  of  compressed  air  might 
be  expected  to  tend  towards  increasing  the  distension  of  the  alveoli.  But, 
on  the  other  hand,  expiration  into  rarefied  air  might  also  do  harm  by 
augmenting  the  flow  of  blood  to  the  bronchial  mucous  membrane,  whereas 
inspiration  of  compressed  air  would  increase  the  blood-pressure  in  the  sys- 
temic vessels,  and  unload  the  right  side  of  the  heart.  It  is  therefore  best 
to  alternate  the  two  methods,  as  Waldenburg  and  others  advise.  There  is 
strong  testimony  to  the  beneficial  action  of  this  mode  of  treatment,  in 
augmenting  (at  least  for  a  time)  the  activity  of  emphysematous  lungs,  arid 
in  relieving  the  symptoms  of  bronchial  catarrh.  (See  Dr  Theodore  Williams' 
three  lectures  in  the  '  British  Medical  Journal,' .  April  18th,  1885 ;  Dr 
Gamgee's  paper,  ibid.y  December  18th,  1886  ;  and  the  fourth  chapter  ia.Dr 
Hale  White's  book  on  non-medicinal  therapeutics,  1889.)       . 

Inhalation  of  oxygen  gas  is  often  of  signal,  though  ojaly  temporary, 
benefit.  .  .^ 

In  some  cases  of  chronic  bronchitis  it  is  the  habit  to  send  the  patients 
to  certain  Continental  spas.  According  to  Braun  those  waters  are  the  best 
which  contain  a  considerable  amount  of  chloride  of.  sodium,  as  well  as  of 
carbonate  of  soda,  such  as  Ems  in  Germany  and  Mont  Dore  in  France. 
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Probably  the  same  benefit  is  derived  from  drinking  the  waters  of  Bath  or 
Matlock. 

The  diet  of  patients  suffering  from  chronic  bronchitis  requires  regula- 
tion. Rather  free  diluents  are  in  most  cases  desirable,  and  probably  the 
mineral  waters  just  mentioned  act  chiefly  in  this  way,  promoting  free  aud 
loose  secretion  from  the  bronchial  mucous  membrane.  By  common  ex- 
perience beer  does  harm,  and  even  London  labourers  in-ith  a  cough  ayoid 
porter,  and  drink  gin  instead.  Cheese  is  also  believed  to  be  bad  for  a 
cough;  and  Pliny s  dictum — nuces  tussientibus  inimica — still  holds  go«»d, 
probably  from  the  mechanical  irritation  of  the  fauces  which  they  produce. 

When  it  is  thought  desirable  for  a  bronchitic  patient  to  spend  the 
winter  and  spring  away  from  home,  the  choice  lies  usually  between  climate« 
which  are  soft  and  ''  sedative  **  (such  as  Torquay,  Falmouth.  PeuzaIu.-t^, 
and  the  Channel  Isles,  Montpellicr,  Madeira,  the  Camiries,  and  Egj-pt),  thaw 
which  are  stimulant  without  too  much  risk  of  exposure  to  cold  winds  (a* 
Mentone  and  San  Remo,  or  Ajaccio  in  winter,  and  Margate,  Folkestone,  aud 
Lowestoft  in  summer  and  autumn),  and  those  which  are  surrounded  by  pine 
woods  (as  Arcachon  and  Bournemouth). 

Plastic  BROxciiins.* — This  singular  disease  has  characters  so  peculiar 
that  it  cannot  be  grouped  with  the  ordinary"  catarrhal  forms  of  bronchiti>. 
It  consists  in  the  exudation  of  a  plastic  material  from  the  walls  of  the  air- 
passages  which  coagulates  and  forms  fibrinous  "  casts  "  of  their  channels.  A 
like  exudation  may  occur  Xsv  extension  of  a  morbid  process  downwards  from 
the  larynx  in  diphtheria,  and  much  less  frequently  by  extension  upward* 
from  the  pulmonary  alveoli  in  pneumonia  :  but  both  of  these  are  totally 
different  in  pathology  and  symptoms.  The  former  has  been  described  with 
membranous  laryngitis  in  the  chapter  on  Diphtheria,  and  depends  on  infei- 
tion  by  Loffler's  bacillus.  The  latter  depends  on  infection  by  the  diplt^- 
coccus  of  Pneumonia. 

Plastic  bronchitis  is  one  of  the  rarest  diseases — **  an  affection  of  irrear 
rarity  "  (Walshe) ;  *'  hochstselten  "  (Riegel) ;  **  iitrsserstselten  "  (Bienavn. 
The  experience  of  Sir  Thomas  Watson  was  remarkable,  in  bavin*:  had  under 
his  own  observation  five  well-marked  exanii»les. 

These  "  bronchial  polypi  ''t  were  known  verj-  early.  Dr  Nicholas  Tulp 
(the  lecturer  in  Rembrandt's  famous  painting,  **  The  Lesson  of  Anatomv ") 
records  and  figures  two  specimens  brought  up  by  a  Dutch  sea-captain  suf- 
fering from  hsemoptysis:  ^' Effudit  duos  insiyn^i*  vena  rum  ramo<  ada- 
guantes  singuloa  expanses  manus  magnitudinem^'  (' Obs.  Med.,*  Am^t.  Elz., 
1652,  cap.  xiii,  p.  122,  tab.  iii,  iv).  Afterwards  cases  were  recorded  by  the 
younger  Bartholin,  Cheselden,  de  Haen,  Morgagni,  Himter,J  Cheyne  of 
Dublin,  and  Stokes.     Most  of  the  early  cases  (1690 — 1730)  were  published 

*  Sjfnontfms. — Fibriaoas  bronchitis — Croupous  bronchitis  or  Broncbial  cronp  of  some 
German  writers — Bronchial  polypi  of  older  authors — Angina  polyposa. 

t  The  word  "  polypus  "  in  the  medical  literature  of  the  seventeenili  and  eigbteeDtb 
centuries  was  not  used  in  its  present  application  to  pedunculated  tumours  of  the  nam.  or 
uterus,  or  rectum,  but  in  its  original  signification,  which  survives  in  zoology— of  a  bodr 
with  many  feet  (an  octopus  or  a  fresh -water  polyp), — and  was  applied  to  the  flbrinoii 
coagala  found  after  death  in  the  trunk  and  branches  of  the  pulmonary  artery. 

X  Hunter's  case  occurs  as  a  short  appendix  to  his  '  Treatise  on  the  Blood,  Inflamas* 
tion,  and  Gunshot  Wounds.'  The  iwtient  was  a  man  of  twenty-two,  who  spat  mocns  oftet 
mixed  with  blood.  He  recovered.  The  figure  agrees  with  those  illaatrmtinff  the  eases  of 
Follcr,  Peacock,  Salter,  Tuckwell,  and  Fagge,  in  the  *  Pathological  Trmnsacaons'  (toUt. 
ix,  xvi,  and  xxi).  ' 
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in  the  *  Philosophical  Transactions.'  An  excellent  account  by  Peacock, 
based  on  thirty-four  cases,  appeared  in  the  '  Path.  Trans/  for  1853  (voL  v, 
p.  43).  Biermer  collected  fifty-eight  cases  (*  Virchow's  Hdbh./  1867),  and 
Dr  Samuel  West  fifty-two  ('  Practitioner/  vol.  xliii,  1886). 

Anatomy, — In  almost  all  cases  of  plastic  bronchitis  the  patient  expec- 
torates masses  of  the  peculiar  exudation.  It  usually  appears  rolled  up  into 
a  sort  of  ball,  and  covered  with  mucus  and  blood.  This  is  easily  removed 
by  floating  it  out  in  water,  and  one  then  sees  that  there  is  a  complete  cast 
of  some  part  of  the  bronchial  tree,  extending  perhaps  down  to  its  finest 
subdivisions,  so  that,  according  to  Biermer,  the  minute  terminal  filaments 
may  actually  show  bulbous  ends  moulded  in  the  infundibula  themselves. 
The  colour  of  the  cast  is  whitish  yellow  or  grey ;  its  consistence  is  tough  and 
elastic ;  it  is  almost  always  made  up  of  many  concentric  laminae,  separated 
here  and  there  by  narrow  spaces  and  with  more  or  less  definite  central 
cavity,  containing  mucus  or  bubbles  of  air.  The  more  delicate  filaments  are 
said  to  be  generally  solid. 

The  laminated  structure  affords  a  distinction  from  the  branching  clots 
which  are  sometimes  formed  in  the  air-passages  as  the  result  of  haemor- 
rhage, and  which  are  quit«  homogeneous.  Biermer  doubted  whether  blood 
ever  coagulates  so  as  to  form  casts  of  the  bronchial  tree  :  but  Walshe  spoke 
of  it  in  positive  terms,  and  there  could  hardly  be  a  better  authority. 

The  casts  in  cases  of  fibrinous  bronchitis,  when  examined  microscopi- 
cally, are  seen  to  consist  of  a  hyaline  or  slightly  fibrillated  base,  in  which 
are  embedded  large  numbers  of  leucocytes.  They  seldom  contain  red 
blood-discs  in  any  quantity.  Several  observers  have  noticed  Charcot's 
crystals  in  them,  and  also  Curschmanu's  spirals.  In  one  case  Waldenburg 
found  that  the  thicker  parts  contained  only  a  few  formed  elements,  but 
abundant  fatrglobules. 

The  material  is  spoken  of  as  coagulated  fibrin,  like  that  of  inflammatory 
exudations  on  serous  membranes.  But  in  some  cases  it  appears  to  be  soluble 
in  lime  water  or  solutions  of  potass  or  soda  :  and  this  character  brings  it 
nearer  to  mucin. 

The  length  of  a  bronchial  cast  is  commonly  from  one  and  a  half  to  two 
and  a  half  inches,  but  sometimes  it  may  be  four  or  five  inches,  or  even  (as 
in  a  case  of  Riegel's)  over  six  inches.  The  diameter  of  its  thickest  part  is 
seldom  greater  than  that  of  a  goose-quill — much  less  than  that  of  the 
space  in  which  it  was  formed.  Biermer  has  pointed  out  that  from  its 
appearance  one  can  sometimes  draw  an  inference  as  to  the  part  of  the  lung 
from  which  it  came,  whether  from  the  short  rapidly  branching  tubes  of  the 
upper  lobe,  or  from  the  comparatively  longer  tubes  of  the  lower  lobe.  The 
masses  expectorated  at  different  times  by  the  same  patient  often  resemble 
one  another  so  exactly  in  size  and  in  the  arrangement  of  their  subdivisions 
as  clearly  to  show  that  they  have  all  in  succession  been  derived  from  the 
same  tract  of  mucous  membrane.  For  example,  in  a  case  recorded  by 
Kretschy  seven  casts  appeared  one  after  the  other,  all  of  which  came  from 
the  middle  and  lower  lobes  of  the  right  lung.  In  fatal  cases  it  is  not 
usually  found  that  the  tubes  which  have  poured  out  the  fibrinous  exudation 
show  any  marked  morbid  changes.  The  mucous  membrane  is  sometimes 
reddened,  sometimes  pale,  but  always  healthy-looking.  In  two  instances 
Biermer  found  the  epithelium  still  remaining  beneath  loose  casts ;  but  he 
was  himself  disposed  to  think  that  these  cases  might  be  exceptional;  and 
Kretschy  has  since  stated  that  in  his  case  there  was  no  trace  of  epithelium 
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that  part  of  the 


tassages  which  contaioed  the  pla&tie  tuikterimL    II0 
submucous  tissue  may  be  swollen  and  iniiltrated  with    ^tfruit*, 
monarj'  alvepU  are  usmilly  unatfetted,  biit  they  have  been  foitud 
colhtrpsed,  sometimes  over-distended. 

Symptonu, — ^The  eipectoration  of  cast 8  ol"  the  lower  air-p«flMg«8  it  gent* 
rally  attended  with  severe  cough  and  dvf^pnoea ;  and  this  nuiy  ^  tk^  ^nl 
indication  that  the  patient  is  ilL  But  in  many  eases  there  is  tin  autdeadeot 
stage  of  ordinary  bronchial  catarrh;  and  this  may  la^t  for  a  loog  tUBcu 
Sometimes  the  disease  sets  in  with  rigors,  loss  of  appetite,  thirst,  oppnuioi 
of  th©  ohest,  and  pyrexia,  so  that  an  attack  of  pneumonia  seenis  imiMnAf. 
Presently  a  dry,  hai^,  and  painful  cough  appears^  and  the  brealhiiig^  beonaa 
rapid,  up  to  40  or  more  in  the  minute,  attended  with  the  anguiali.  ol  t»- 
p ending  suffocation,  with  lividity,  and  wiih  a  small  tense  pulse.  Tlnert 
may  be  some  pain  in  the  side,  and  a  feeling  of  soreness  iR-ithin  the  diets, 
but  on  the  whole  the  attack  is  more  distressing  than  acutely  puioluL  Al  \ 
hrst  nothing  is  expectorated,  or  only  a  little  mucus.  The  cou^k  m*r  cfm. 
it  is  said,  go  on  for  days  before  any  librinous  masses  appear.  More  aHen  t 
cast  is  detached  and  cot  rid  of  after  a  i^\y  hours,  and  by  th  •  tugli  sdI 

dyspnoea  are   generally   relieved,    ut   least  for  a  time.      H  >  ^i»  dtot 

occurs  at  intervals  during  the  paroxysm,  not  only  at  the  tim-    -    m n  ihe  cMK 
is  being  expectorated,  but  also  previously.     The  quantity  ui    I^I^jamI  is 
large ;  perhaps  it  amounts  to  a  tablespoonful  at  a  time.     The  case  fif  tl#  ] 
late  Prof.  Daniell,  recorded  by  Watson,  is  exceptional  in  the  fuct  tlwU  I 
two  to  eight  ounces  were  spat  on  each  occasion  :  and  it  aj>|>ears  tliat  in  i 
than  half  the  cases  there  is  little  or  no  haemorrhage. 

Phi/steal  signs. — Examination  of  the  cheat  throws  little  Ught  up"* 
cases  of  plastic  bronchitis.  If  a  large  tube  is  blocked,  abftenec  af  the  pd:* 
monarj^  munnur  may  be  made  out  over  souje  part  of  one  of  the  hitigii.  Tht 
fact  that  the  violent  cough  fails  to  clear  away  the  obstacle  might  pt^Hiip 
suggest  the  presence  of  something  more  than  a  plug  of  tuueus^  and  1^ 
diagnosis  as  to  the  cause  of  the  obstruction  would  then  lie  between  fHiram 
casts,  a  foreign  body,  and  stenosis  of  the  trachea.  But,  as  a  rule,  no  fiuflt^ 
cion  of  the  real  nature  of  the  case  arises  until  a  cast  has  been  fxpectotatt^ 
There  is  not  usually  any  change  iji  the  percussion-sound,  but  Wakiu*  kvi 
repeated  occasion  to  observe  dulness,  as  complete  as  that  of  pQenmoBtt 
consolidation,  and  dependent  upon  collapse  of  the  lung-sub^ianc* ;  and  W 
adds  that  local  pneumonia  now  and  then  occurs,  attended  with  crvpitati«ia» 
bronchial  breathing,  and  rusty  s|>uta.  When  many  tubes  are  blocks  Ih* 
movements  of  the  corresponding  side  of  the  chest  may  be  impeded*  and  tbe 
lower  ribs  may  be  drawn  in  during  inspiration.  Rales  are  sotuetlnMe  JUidSilt 
over  the  affected  part  of  the  lung,  especially  when  the  vast  is  booomlaf 
loose;  they  are  '*  large '*  and  non-con sonating,  without  auj  distiaotiT*  ^ 
character. 

Course. — The  expectoration  of  a  single  cast  very  rarely  ' 
of  plastic  bronchi tia  to  an  end.  As  a  rule  the  relief  is 
After  some  hours  the  cough  and  the  dyspnoea  return,  and  arv  iisUvwvd  by 
the  appearance  of  another  cast.  This  process  is  usually  repeated  afeoBt 
once  in  twenty-four  or  in  forty-eight  hours  for  several  day*,  and  then  t^ 
affection  slowly  subsides.  Smaller  pieces  may  be  spat  up  at  very  treifvait 
intervals  ;  but  being  embedded  in  mucus,  they  sometimes  renuun  UBOOlkid 
uiLless  specially  looked  for. 

Prognosis, — It  may  well  lye  supposed  that  the  espuUioti  iii 
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masses  as  sometimes  come  from  the  air-passages  in  this  disease  is  not  un- 
attended with  danger.  In  1865  Dr  Fagge  showed  to  the  Pathological 
Society  a  cast  which  was  taken  from  the  body  of  a  girl  aged  seyen,  having 
been  found  lying  across  the  bifurcation  of  the  trachea>  with  its  branches 
extending  into  the  ramification  of  the  right  bronchus,  but  with  its  broad 
end  occluding  the  left  bronchus.  She  had  been  expectorating  similar 
masses  for  three  days;  and  on  the  very  day  on  which  sl^  died  she  had 
already,  at  3  a.m.,  brought  up  a  cast  of  about  the  same  size  as  that  which 
killed  her  at  3  p.m.  in  a  violent  fit  of  cough  and  dyspnoea.  It  is  there- 
fore clear  that  Walshe  and  others  went  too  far  in  giving  a  favourable 
prognosis  in  cases  of  plastic  bronchitis  without  reservation.  Lebert,  in  u 
paper  in  the  '  Deutsches  Archiv '  for  1869,  divided  -14  cases  (collected  from 
various  sources)  into  acute  and  chronic:  of  seventeen  of  the  former,  four 
-ended  fatally,  of  twenty-seven  of  the  latter,  only  three ;  but  one  of  the  four 
fatal  acute  cases,  that  recorded  by  Nonat,  was  probably  a  case  of  diphtheria. 
As  a  rule,  when  death  occurs,  it  is  caused  by  extension  of  the  disease  into 
so  large  a  part  of  the  bronchial  tree  that  cyanosis  follows,  with  stupor  and 
somnolence.  Riegel,  however,  relates  a  case  in  which,  although  the  patient 
died  in  an  attack  of  asphyxia,  after  spitting  up  large  casts  nearly  every  day 
for  three  weeks,  the  air-passages  were  all  found  empty  after  death. 

In  a  certain  number  of  cases  plastic  bronchitis  has  been  observed  to  end 
in  phthisis. 

Lebert  placed  in  a  separate  category  cases  in  which  plastic  bronchitis 
has  run  on  to  a  fatal  tennination  without  expectoration  of  casts.  They 
occurred  chiefly  in  children,  and  generally  in  association  with  broncho- 
pneumonia after  measles. 

Recurrence, — When  an  attack  of  plastic  bronchitis  has  passed  off,  leavin": 
the  patient  apparently  well,  it  by  no  means  follows  that  the  disease  is  at  an 
end.  One  of  the  most  curious  points  about  it  is  its  liability  to  return  again 
and  again  at  irregular  intervals,  sometimes  during  a  very  long  period. 
Walshe  met  with  an  instance  in  which  the  expectoration  of  casts  continued, 
with  occasional  brief  intermissions,  from  the  spring  of  1843  to  June,  1857, 
when  he  lost  sight  of  the  patient.  Other  physicians  have  recorded  cases 
which  were  almost  as  protracted ;  and  often  the  general  health  seemed  to 
be  scarcely  affected. 

Etiology, — ^With  regard  to  the  causes  of  plastic  bronchitis,  scarcely 
anything  can  as  yet  be  said.  It  is  much  more  common  in  males  than  in 
females.  The  period  of  life  at  which  it  is  most  frequent  is  between  ten  and 
thirty.  One  case,  recorded  at  the  advanced  age  of  seventy-two,  had  lasted 
seven  or  eight  years. 

Adding  to  the  31  cases  tabulated  by  the  late  Dr  Peacock  in  the  fifth 
-volume  of  the  *  Pathological  Transactions '  24  additional  ones  collected 
from  various  sources,  we  find  that  of  these  55  cases,  42  occurred  in  men 
and  13  in  women.  (Biermer's  figures  are  39  male  to  19  female  patients.) 
Of  37  patients  whose  ages  are  given,  5  were  between  five  and  ten,  12 
between  eleven  and  twenty,  10  between  twenty-one  and  thirty,  8  between 
thirty-one  and  fifty,  and  2  between  fifty-one  and  sixty. 

The  writer  has  had  only  two  typical  cases  under  his  care,  one  a  boy  of 
twelve,  about  1870,  who  spat  up  repeated  casts  with  some  amount  of  blood, 
and  recovered;  the  other  a  man  of  forty-three,  who  died  of  acute  pneu- 
monia (May,  1890)  in  the  course  of  one  of  repeated  attacks  of  bronchitis 
■with  expectoration  of  large  fibrinous  casts.     A  third  case  (published  in  the 
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'  Pathological  TraoB&ctions '  far  1880,  p.  3Q|,  In  a  wooimii  of  i 
fatal  after  tracheotomy,  but  Lere  the  trachea  and  primafT 
affected,  so  that  a  continuous  tibriDous  tast  wat  brou^lit  ap : 
as  well  an  pat  ho  logically  the  eas**  wau  pet*uliar. 

A  remarkable  elreuiustance,  all  the  Mure  utriklag'  bcc«i»e  «f  ^kt  9- 
trefiie  rarttT  of  pla«itic  bronchitii^,  is  itif  occurrence  m  differ^rpi  nbemlvTi  d 
the  »mnt  familr.  Fuller  met  with  it  id  two  m^tei^  ;  and  WatMm  nrlitri  tir 
eaiieii  of  two  brothers,  both  of  whom  were  affe<.ted  within  a  twetvoBMlk. 

The  dbeiyie  i»  auppoteil  to  be  rarer  in  southern  eoiuimc*  t&aa  li 
the  north  of  Europe.  Oiegel  aaj^  that.  Uke  a^ute  pueuoaMiim.  it  m  m^ 
apt  to  occur  towards  the  end  of  spring',  when  there  are  great  ijaj^j"  "wmm 
tions  of  temperature.  In  one  instanee  the  recurr^Dce  of  tk»  atti^ 
appeared  to  be  connected  with  the  oatamenial  periodf.  KtnenlolK'  ntH  vilk 
a  case  in  which  tibrinous  casta  wer©  expectorated  during  the 
of  enteric  fever. 

Treaiment  s^i^eum  generally  to  be  altogether  ineffectuaL 
however,  aaw  a  c&^  in  a  ^irJ^  aged  eight  and  a  half,  who  for 
four  Yeiam  had  been  coughing  up  fibrinoui^  maaaea  at  interrak  of  a  liv 
days,  and  in  whom  a  whey  cure  and  the  daily  inhalation  of  lltnc^wmter  ^ 
ceeded  in  arresting  the  diHeaae  in  uix  or  seven  weeki*.  Ix^deed,  a  ipf:^  rf 
litne-water.,  or  a  solution  of  an  alkaline  carbonate,  ghould  alv«ja  be  m^ 
ployed  in  plastic  l.ironchitis  ;  the  only  doubt  i^  whether  they  readb  tfcf 
lower  air-pas sajjes*  in  suflScient  quantity.  Emetics  appear  to  Ite  aoiintii^ 
useful :  probably  it  is  best  to  use  oiK»morphia  hypodenjiicaMy.  BKmf 
recommends  an  fictive  laereurial  treiitLnent  :  and  others  have  pneMvibii 
iodide  of  potassium  with  apfmrent  advantage,  Dr  Ewart  i^pcaks  famMwHf 
of  xnjectioni^  of  olive  oil  into  the  trachea,  so  m  to  facilitate-  tht?  e^daiott  if 
the  branchinif  coojyula. 

Walshc  held  thut  neither  inlydation  of  iodine,  nor  exhibition  o£  t 
medicines,  nor  the  best  of  general  health,  nor  the  mo^t  fsii^oured 
have  the  leitst  effet^t  in  pi-erenting  or  curing  the  attacks  of  this 
disorder. 


DISEASES  OF  THE  PLEURA 

*'  Side-stitcheit  that  shall  pen  thy  breath  up." 

The  Tempest. 

Pleurisy — lis  anatomy — Its  physical  signs — Pleuritic  effusion — Compressed  and 
camified  lung — Dtdness — jEgophony — Symptoms — Course  arid  events — 
Empyema — Diagnosis — of  dry  pleurisy — of  serous  effusion — of  empyema — 
Hydrothorax — Hcemoth&rax — Pleuntic  effiision  in  children — Complications 
of  pleurisy — Its  cetidogy  and  relation  to  tubercle — Prognosis — Treatment  of 
pleurisy  and  of  empyema — Paracentesis  and  Us  results, 

Pneumothorax — Origin  and  pathology — Post-moitem  charaders — Phydcal  signs 
— Diagnosis  and  symptoms — Prognosis — Treatment, 

Pleurisy  or  pleuritis*  is  meutioned  bj  HipiK)c rates,  and  by  other 
Greek  writers,  who  meant  by  it  pain  in  the  side.  Afterwards,  the  tenii, 
by  a  natural  metonymy,  was  transferred  from  the  symptom  to  its  more 
usual  cause,  inflammation  of  the  pleura.  This,  however,  only  meant  at 
first  what  we  now  call  the  parietal  pleura.  The  true  anatomy  of  pleurisy 
and  its  recognition  by  percussion  and  auscultation  were  only  discovered  in 
the  nineteenth  century. 

Anatomically,  pleurisy  closely  resembles  inflammations  of  the  other 
serous  membranes.  The  earliest  morbid  appearance  is  said  to  be  injection 
of  the  smaller  blood-vessels ;  but  few  can  have  seen  this.  As  a  matter  of 
fact,  one  often  finds  patches  of  recent  lymph  on  the  surface  of  a  lung  with- 
out any  reddening,  when  pleurisy  has  set  in  shortly  before  death  from 
pneumonia  or  rheumatism  or  injury.  Hyperemia  may  accompany  inflam- 
mation, but  does  not  occur  separately  from  it. 

Exudation  of  coagulable  lymph  on  the  opposed  surfaces  of  the  serous 
membrane  occurs  at  the  first  onset  of  an  attack  of  pleurisy,  of  which  it 
forms  the  "  plastic  stage."  If  the  morbid  process  stops  here,  the  case  is 
said  to  be  one  of  dry  pleurisy.  When  the  inflammation  afterwards  sub- 
sides, the  fibrin  sometimes  undergoes  complete  absorption,  leaving  the 
pleura  in  its  natural  condition,  or  only  a  little  dull  and  opaque.  But  more 
often  the  two  surfaces  have  meantime  cohered,  and  remain  henceforth  con- 

*  UXivpiriQ,  sc.  vocroc,  «.  e.  the  "side-complaint,"  the  stitch  in  the  side.  The  acyectival 
tenniiuition»  tree*  has  been  taken  from  this  word  and  from  ^pcvircc*  and  applied  to  denote 
ibe  roost  common  of  eomplaints,  inflammation,  as  in  the  modem  terms  Peritonitis,  Kephriti^^ 
C^chitii^  and  manj  less  legitimate  forms ;  but  there  is  no  such  connotation  ui  the  Gtoek^ 
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nected  by  separate  bands  or  by  a  uniform  layer  formed  of  connective  tuuiae, 
well  supplied  with  blood-vessels.  If  the  plastic  stage,  as  is  more  often  the 
case,  is  succeeded  by  exudation  of  serum,  {he  case  becomes  one  of  pleuhij 
with  effusion,  and  this  may  be  serous  or  purulent. 

Pleurisy  is  the  most  frequent  and  typical  example  of  what  was  described 
in  an  introductory  chapter  as  serous  inflammation  (pp.  52,  55).  The  pleun 
18  only  a  part  of  the  membrane  which  once  formed  a  continuous  meso- 
blast ic  lining  of  the  other  subdivisions  of  the  original  pleuro-peritoncil 
space  or  coelom.  Hence  it  is  not  surprising  that  the  nearest  pathological 
allies  of  pleurisy  are  pericarditis,  peritonitis,  and  hydrocele.  In  a  more 
distant  degree  it  is  related  to  endocarditis,  synovitis,  and  lepto-meningitii 

The  three  principal  kinds  of  pleurisy  we  shall  find  reproduced  in  the 
other  serous  membranes :  watery,  lymphatic,  or  serous  effusion,  with  few 
leucocytes  and  little  fibrinous  coagulation;  pJastU,  with  formation  of  fibrin 
from  the  **  coagulable  lymph;"  and  purulent,  with  abundant  exudation  of 
leucocytes.  The  two  former  are  ''  irritative,"  due  either  to  injury,  to  ex- 
posure, or  to  such  primary  conditions  as  rheumatism,  Bright's  disease,  or 
pneumonia,  or  to  the  local  presence  of  tubercle  or  cancer.  The  latter  it 
septic,  and  always  associated  with  the  presence  of  pyogenic  microbes.  We 
frequently  tind  double  pleurisy  complicated  with  pericarditis,  and  less  fre- 
quently with  peritonitis  also.  Such  cases  are  most  often  met  with  in  the 
course  of  tuberculosis,  particularly  in  children,  or  secondary  to  Brighti 
disease,  or  to  cancer,  or  less  frequently  due  to  repeated  rheumatic  inflaiih 
mation.     But  occasionally  they  are  seen  without  any  such  explanation. 

The  writer  once  had  a  striking  case  of  this  condition,  in  a  lad  who,  after  teveral  yeuV 
ilbiess,  died.  At  the  autopsy  the  pleura,  pericardium,  and  peritoncam  were  all  modi 
thickened,  and  there  was  double  hydrothorax,  hydropericardium,  and  great  ascites,  which 
communicated  with  the  tunica  vaginalis  on  tlie  right  side  by  an  unclosed  isthmus.  When 
the  serous  membrane  was  stript  off  the  viscera,  the  lungs  and  heart,  the  liver,  kidneji, 
testes,  and  other  organs  were  found  to  be  perfectly  healthy.  No  tubercle  coold  be 
discovered  anywhere. 

Dr  Frederick  Taylor  has  described  jsuch  cases,  and  an  Italian  translitor 
of  his  '  Manual  of  Medicine  '  has  proposed  for  them  the  term  Poli/orromen- 
titis  (•  Brit.  Med.  Journ.,'  Dec.  15th,  1900). 

Sifffi'S  of  dry  pleurisy, — Auscultation  furnishes  a  sign  which  is  of 
itself  almost  conclusive  as  to  the  presence  of  lymph  on  the  pleura.  This  ii 
the  *•  friction-sound  "  or  **  pleuritic  rub,"  due  to  the  movement  upon  one 
another  of  the  two  roughened  serous  surfaces.  Hippocrates  described  the 
pleura  as  "  creaking  like  leather."  Yet  Laennec,  though  he  must  have 
oft-en  heard  this  sound,  failed  to  understand  its  meaning,  and  8upp>08ed  that 
it  indicated  enii>hysema,  especially  what  he  described  as  interlobular  em- 
physema.*    Its  right  interpretation  was  reserved  for  Raynaud. 

The  most  characteristic  pleuritic  rub  consists  of  an  irregular  successioa 
of  short,  harsh  sounds,  which  give  one  exactly  the  impression  of  something 
catching  or  drairging  against  an  obstruction  and  then  slipping,  but  only  to 
catch  or  drau:  once  more.  It  is  more  or  less  interrupted,  toneless,  and  loud 
or  **  near."  It  has  been  compared  to  rubbing  cloth  together  or  to  tear 
ing  a  piece  of  thick  paper.     The  patient  himself  is  often  conscious  of  ft 

*  There  are  still  some  who  think  that  a  friction-sound  may  be  due  to  cmphyseot 
(p.  1068),  or  to  miliary  tuberculosis  of  the  pleura.  Walshe  believed  that  a  filctioii-ioinl 
may  be  heard  wit\\o\it  six\^  X^xk^V,  Itowv  **  ^vxa^^^  N^awoNaA^V*  ^l^aoft-^J^w*^ 
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rough,  grating  sensatiou  each  time  he  breathes  :  and  sometimes  one  can 
feel  the  rub  by  placing  one's  hand  over  the  affected  part  of  the  chest,  i.  e, 
the  vibrations  which  affect  the  ear  also  affect  the  hand,  just  as  a  sonorous 
rhonchus  or  a  loud  cardiac  bruit  mav  be  appreciated  as  a  tactile  fremitus 
or  a  thrill.  Sometimes  a  rub  accompanies  both  inspiration  and  expiration,, 
and  sometimes  it  is  to  be  detected  only  at  the  end  of  a  deep  inspiration, 
when  the  lungs  are  most  expanded.     It  is  probably  never  expiratorj-  alone. 

Another  kind  of  pleuritic  rub  is  equally  diagnostic.  Instead  of  resem- 
bling the  tearing  of  paper,  it  is,  as  Hippocrates  heard  it,  just  like  the: 
creaking  of  the  sole  of  a  boot.  The  **  grating  "  rub  is  more  like  a  rale ;  the 
creaking  rub  more  like  a  rhonchus. 

A  rub  may  be  heard  within  twelve  hours  from  the  beginning  of  the 
disease,  and  in  cases  of  dry  pleurisy  it  may  persist  for  days  or  possibly  even 
weeks  with  but  little  alteration.  But  as  a  rule  it  disappears  after  a  short 
time,  because  serum  is  effused  and  keeps  the  two  sm*faces  apart.  If  the 
inflammation  is  spreading,  it  may,  after  it  has  ceased  to  be  audible  at  one 
spot,  be  discovered  at  another,  but  a  rub  is  not  often  present  over  a  large 
area  at  once.  The  part  of  the  chest  at  which  one  is  most  likely  to  hear  it 
is  in  the  axilla,  outside  the  nipple,  or  in  the  back  outside  the  angle  of  the 
scapula.  The  reason  is  not  only  that  pleurisy  more  frequently  affects  the 
surface  of  the  lower  lobe  than  that  of  the  upper,  but  also  that  the  descent 
of  the  diaphragm  causes  a  movement  of  the  pulmonaiy  upon  the  costal 
pleura,  which  is  wanting  elsewhere.  Occasionally,  however,  a  rub  can  bo 
heard  over  the  front  of  the  chest  as  high  as  the  clavicle. 

A  well-marked  rub  with  respiratory  rhythm  may  be  due  not  to  pleurisy, 
but  to  peritonitis,  particularly  in  the  right  hypochondrium.  In  his  well- 
known  paper  on  the  *'  Difficulties  and  Fallacies  attending  Physical  Dia- 
gnosis,*'  Addison  cited  a  case  in  which  lymph  on  the  adjacent  surfaces  of 
the  liver  and  of  the  parietal  peritoneum  caused  a  "  crepitus,  which  closely 
resembled  a  mucous  rattle ''  (*  Collected  Works,'  p.  87). 

A  pleiuitic  rub  may  have  a  cardiac   rhj-thm  if  it  be  due   to  lympL  ( 
effused  on  the  anterior  margin  of  the  left  lung.     Again,  a  pleuritic  friction-  ' 
sound  may  be  so  '*  ill-marked ''  as  we  say,  i.  e.  may  vaiy  so  far  from  the 
characteristic  grating  or  creaking,  that  it  is  impossible  for  the  ear  of  the 
most  practised  auscultator  to  distinguish  it  from  a  nmcous  rale  or  a  squeak- 
ing rhonchus. 

The  locality,  iidth  the  fact  that  coughing  does  not  alter  the  sound,  helps^ 
us  to  a  correct  diagnosis.  A  rub  is  verj'  rarely  heard  near  the  apex :  it  is 
undisturbed  by  expectoration,  and  it  is  most  often  heard  at  the  end  of 
inspiration,  instantly  checked  by  the  pain  which  is  felt,  never  during 
expiration  alone. 

The  only  other  physical  signs  of  the  plastic  stage  of  pleurisy  are  a 
certain  degree  of  impairment  of  movement  of  the  affected  side  of  the  chest 
and  a  corresponding  enfeeblement  of  the  respiratory  murmur. 

Pleuritic  effusion. — In  most  cases  of  pleurisy  liquor  sanguinis  (plasma 
or  coagulable  lymph)  is  effused  into  the  serous  cavity,  often  in  large  quan- 
tity and  with  great  rapidity.  Four  or  even  six  pints  are  not  imcommonly 
foutid,  and  Watson  cites  a  case  in  which  Crampton,  of  Dublin,  drew  off  from 
the  left  'pleura  as  much  as  fourteen  pints.  TJ^e  plaJsma  or  "  lymph  "  is 
usually  translucent  and  of.  a  yellow  colour,  perhaps  containing  a  few  shreds 
of  fibrin.     It  has  an  alkaline  reaction ;   according  to  Frimtzel  its  specific^ 
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gravity  may  vary  within  wide  limits,  from  1005  to  1030  ;  but  it  is  moft  <rf 
between  1015  and  1025. 

In  other  cases  it  is  more  or  less  opaque,  and  on  standing  throws  dor 
layer  of  greenish-yellow  pus.  If  the  effusion  is  decidedly  purulent  it 
called  an  tmpytma* 

There  can  be  no  doubt  that  the  formation  of  pus  in  the  pleural  cavin 
often  a  gradual  process,  the  liquid  being  at  first  serous  or  sero-punilent.  ii 
becoming  more  and  more  opaque  as  the  leucocytes  in  it  increase  in  numbtf] 
in  such  cases  both  the  parietal  and  the  pulmonary  surfaces  are  coated  t 
hiyers  of  fibrin.  But  there  is  also  no  doubt  that  primary  suppuration  lu 
i»ccur,  particularly  in  cases  of  septic  abscesses  in  other  parts  of  the  bw 
and  the  pleura  may  remain  smooth  and  shining. 

A  })leuritic  effusion  may  be  tapped  and  pure  serum  escapes,  a  seitr 
time  it  is  perhaps  somewhat  turbid,  and  on  a  third  tapping  purulent.  T 
essential  condition  for  suppuration  in  the  pleiu-a,  as  elsewhere,  is  the  jh 
stance  of  jn'ogenic  organisms,  streptococci,  staphylococci,  or  occasionat 
j>ure  juieumococci.  Of  these,  the  first  are  the  most  coiumon,  and  the  b 
the  next  in  frequency ;  or  there  may  be  a  mixed  infection,  as  perha; 
always  in  cases  of  tuberculous  empyema. 

In  many,  }>erhaps  in  most,  cases  of  empyema,  serum,  coagulable  lyiu^- 
and  pus  are  effused  together :  and,  whenever  this  is  the  case,  not  onlr 
there  more  or  less  soft,  shaggy  fibrin  on  the  visceral  and  parietal  ]»le*jr 
but  the  two  laiyers  form  adhesions,  amd  thus  the  exudation  is  circumRTH* 
^^ne  oom)nirtment  may  contain  pus,  and  another  more  or  less  punilri 
serum.  Such  a  circumscribed  or  loculated  empyema  is  often  found  in  li 
lower  part  of  the  chest,  sometimes  between  the  lung*  and  the  diaphniji] 
sometimes  between  two  lobes  of  a  lung,  and,  very  rarely,  at  the  apex. 

Purulent,    as    comj^ared    with    serous    pleuritic    effusion,    is    far   !::••! 
vo'.ii'.iion    in    vhildrt-n    than    in    adults.      It    is    the    rule    ixiivv    adnii-*.'.'!. 
•p.>:irri>oil   air  ;o   tht-   j»leura   and  in   >eptio   or   traumatic.-    cases,  .il«:     • 
\\*un   vvo»ndarv    :o   varii>la.    but    it    is   rare   when    >t*vondary    to   rht;.:. . 
:\v^'r.  to  Hriirh:^  di<ta>t',  i»r  to  vanetT,  and  Ui»:  co:iiii;t»n  whtii  of  tuK-r.  i  • 

Whi-n  :ho  itfusion  is  not   intia:iiiiiati»ry  a:   all.   l-u:    j«a>'*ive.  a>  ii.    -^ 
.^f  iitiural  dri»{>sy  ii\un  disea>e  of  the  heart,   it   is  without    j»us,  or  i-^-* 
or  ribrin.  when  drawn  off.  and  if  it  foniis  a  oi>aguluiii   on  >tandin!j  :h> 
vo'u!iiir.v»u<.  liirht.  and  tioovulent.     This  «. vendition  is  disstinir'jishe'i  as  dr  ■:- 
:  :!U'  i^'eura  or  hydrothorax. 

S,^v..e:i!ius  a  I'lvuritie  effusion  is  *A  a  deep  purple  <.x^lour.  ..-r  l-r  -:. 
.\\.!-  "ed.  :rov.:  a.i::.:xture  syi  Mo^hI.     This  may  be  due  to  the  fact  :Li:  :: 
;.i:uv.:    :<  vu:?T.r.:.;r  from  >curvy  or  purpura:    or  ::    may   depend  ui-»l  'i 
\  v<<K\\.x:  o:  :ul'T.r/-ts,  ^r  more  iVtHiueutly  of  oAneen.'U*  iic<du!es,  SLdtterr-i 
::u-  v!t\:r.il  :-ei:;lTai:e. 

«>v.a>.  i..i'..y  \\hor.  :he  pleura  is  tai;ed,  the  duid  is  found  :o  r-e  '-r^ 
-iv.vi  -.../.ky.  T:..>  -s  due  usually  to  the  presence  of  minute  oil-drojs  »:. 
•or*. I  ,.v.  I :.-••.'<!-  u  '^::U  the  alkaline  s<^ru:ii,  or  to  particles   of  a  rSr.i 

•   V-T .  f -J  >.'.  H:i  ixv-r*:**  arr'.ies  :o  *rT  c.rectioa  of  pas»  ^xtcrcal  a«  we".]  •«  ir.icr. 

■'-i'  •  \  ,.r*'.  >-4%  :^ .     U  ;:    ::  :  :^  Con::::.?   :.  ii  *?::e  A  eCTai.vo^.  cv::*c::  :a»  ,  f  scro^*  i: 


•  v..  i"x  ■.:"..-::.'.ivl 


:  .. 


',:   ^'.fi   ..'<  •  Uvv.  ""tv.  **  X  iyjL-^i\\\rL   for  tbcricoirt?ol**:**  to  t ha: -ween  i^  rc#  «»o»: 
:br\v'.^:»  a:-,  -.v:!: ^\>:aI  *:\i.v.  4cd  b^u  :o  Sf  >:  out  with  tb<*  kiufe«  an  tmfy^m^s  •^rwr  * 
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nature,  which  cause  a  granular  opalescence.  Such  chylous  hydrothorax  is 
comparable  to  chylous  ascites  and  hydrocele,  with  which  it  may  co-exist, 
and  depends  no  doubt  in  most  cases  on  rupture  of  lymphatics,  or  of  the 
thoracic  duct  itself  into  a  serous  cavity;  but  occasionally  no  evidence  of 
such  a  rupture  has  been  discovered.  (See  '  Lancet,'  1879,  i,  p.  834,  and 
1890,  ii,  p.  875.)  The  writer  has  seen  only  one  case  of  this  curious  condi* 
tion  besides  the  following. 

A  man  of  fifty-seven  was  admitted  into  No.  22,  Philip  Ward,  in  April,  1897,  with 
aseites  and  eifusiou  in  the  left  pleura.  He  had  also  symptoms  that  pointed  to  either  cancer 
or  cirrhosis  of  the  liver.  In  May  the  ascites  had  increased  and  he  was  tapped.  Sixteen 
pints  of  chylous  fluid  were  drawn  off  on  the  8th,  and  twenty -two  pints,  of  the  same  milky 
aspect,  on  the  22nd.  He  died  on  June  4th,  much  emaciated  and  slightly  jaundiced. 
There  was  found  after  death  some  more  of  the  chylous  effusion  in  the  peritoneum,  which 
showed  no  signs  of  inflammation,  and  the  fluid  found  in  the  pleura  was  of  exactly  the  same 
pale,  opaque,  milky  character.  There  was  cancer  of  the  pancreas,  not  involving  the  head 
of  the  gland,  with  secondary  deposits  in  the  mesenteric  and  lumbar  lymph-glands,  but  not 
in  the  lungs.  The  effused  liquid  was  alkaline,  and  beside  albumen  contained  a  considerable 
Amount  of  glycogpen.  The  minute  particles  which  gave  it  its  opacity  were  chiefly  proteid, 
not  fatty  in  reactions. 

Liquid  pleuritic  effusion  usually  gravitates  into  the  most  dependent 
part  of  the  serous  cavity.  At  the  commencement  of  the  attack,  lymph 
may  have  covered  the  front  and  side  of  the  lung ;  but  when  seriun  or  sero- 
purulent  fluid  is  poured  out,  it  settles  in  the  back  and  lower  part  of  the 
chest  if  the  patient  is  in  bed,  or  on  the  sofa.  If,  however,  parts  of  the  lung 
have  previously  become  fixed  to  the  chest-wall  by  a  former  attack  of  pleurisy, 
or  if  adhesions  rapidly  develop,  liquid  may  acciunulate  between  the  lung 
and  the  pericardium,  or  between  two  lobes  of  the  lung  itself,  without  there 
being  any  at  the  base.  Even  when  the  whole  of  the  pleura  is  affected,  the 
seat  of  a  serous  or  purulent  effusion  may  be  more  or  less  irregularly  cir- 
cimiscribed. 

In  one  case  recorded  by  Dr  Fagge,  there  was  a  broad  adhesion  to  the 
lateral  region  of  the  chest  and  another  to  the  diaphragm,  so  that  the  serum 
filled  the  upper  part  of  the  pleural  cavity  while  crepitant  lung-tissue  still 
existed  in  the  lower  part.  In  another  case  there  was  liquid  at  the  base 
behind,  and  also  above  the  root  of  the  lung,  with  an  intervening  zone  where 
the  lung  was  perfectly  adherent. 

A  necessary  consequence  of  the  presence  of  liquid  in  the  pleural  sac  is 
that  the  lung  becomes  compressed,  reduced  in  size,  and  at  last  emptied  of 
its  blood  as  well  as  of  its  air  by  effusion.  The  elasticity  of  the  pulmonary 
tissue  must  lead  to  its  receding  as  soon  as  the  pressure  in  the  pleural  cavity 
exceeds  that  of  the  atmosphere,  until  it  has  become  collapsed  to  the  same 
extent  as  when  air  is  admitted  into  the  serous  cavity  after  death.  But, 
further,  Lichtheim  proved  by  experiment  (cf.  p.  1056)  that  the  elasticity 
of  the  lung  does  not  become  exhausted  until  the  alveoli  are  completely 
emptied  of  all  their  gaseous  contents.  The  reason  why  a  lung  is  not  ren- 
dered altogether  airless  when  the  pleural  sac  is  laid  open  in  the  dead  body 
seems  to  be  partly  that  the  walls  of  the  smaller  tubes  presently  fall  together, 
and  partly  that  the  tenacious  mucus  always  present  offers  resistance  to 
the  further  escape  of  air,  which  the  elasticity  of  the  pulmonary  tissue  is 
unable  to  overc<Hne.  During  life  an  additional  force  is  in  operation  to 
empty  the  alveoli  of  air,  namely,  absorption  by  the  blood-current  circulating 
in  their  walls.  A  Itmg  undergoes  compression  by  pleural  fluid  until,  when 
the  cavity  is  full,  it  is  absolutely  free  from  air ;  but  beyond  this  point  it 
may  become  further  compressed  until  the  blood  is  al^  driven  out  of  its 


1088 


DISEASES   OF   TOE   PLEUBA 


vessels.  A  lung  which  is  bloodless  as  well  as  airless  mar  be 
fi€d,  while  VL  lung  which  is  merely  airless  may  be  spoken  of  as  eoilapfeS.  k 
earniJied  luug  has  a  very  peculiar  appearance :  it  haa  a  alat/'givv  utL 
described  as  "  mouse-coloured."  Its  cut  surface  is  soiootb,  T^ty  film,  mi 
dry,  showing  the  flattened  oriliees  of  air-tubes  and  vessels  closelj  pttcM 
together.  Sometimes,  if  bronchitis  has  existed  as  a  cotiiplicalion^  tb»  tite 
contain  pus ;  and  if  pneumonia  or  cedema  should  happen  to  be  j^maa^  ill 
characters  are  modified.  The  position  occupied  by  a  lun^  entirelj  eaptst 
of  blood  and  air  by  pleural  effusion  is,  as  a  rule,  determined  by  rtt  rwl; 
it  becomes  flattened  backwards  towards  the  spine,  and  if  coTered  by  a  ooi 
of  false  membranes  its  very  presence  may  be  overlooked.  When,  hcmetA, 
the  lung  has  preriously  been  iirmly  flxed  by  adhesions,  it  caxmcit  thaa  k 
driven  inwards,  and  it  may  lie  in  the  smnmit  of  the  pleural  £pace»  w  !• 
irregularly  pushed  to  one  side,  or  even  do^^Ti wards. 

When  pleural  eiTusion  is  insufficient  to  drive  out  the  air  itom  Ike  wbiib 
of  the  lung,  the  effect  is  remarkable.  Instead  of  a  gradual  and  qsiIhs 
shrinking  of  its  substance,  so  that  all  parts  would  contain  less  air  tkia 
before,  without  any  becoming  completely  airless,  the  compression  is  n*^ 
plete,  but  partial.  As  Moxon  long  ago  pointed  out,  the  presence  id  trm  * 
few  ounces  of  liquid  in  any  part  of  the  pleural  cavity  causes  a  total 
of  the  pulmonarj^  tissue  which  ought  to  occupy  that  space.  Dr  F 
peatedly  verified  his  observation ;  and  Cohnheim  ('  Vorlesung^a,*  roL 
190)  arrived  at  the  same  conclusion.  A  small  triang^ular  area  of  comi 
collapsed  lung  may  be  seen  at  the  lowest  comer  of  the  organ,  or  a  tka 
strip  of  it  along  its  posterior  margin,  Nay^  a  mere  enburg^meot  of  th§ 
heart,  without  there  being  any  pleural  effusion,  may  cause  complete  coUifitf 
of  the  inner  surface  of  the  left  lung :  and  distension  of  the  abdomeiK  thrtfi- 
ing  up  the  diaphragm,  may  cause  a  similar  affection  of  the  lower 
either  on  one  side  or  on  both.  The  explanation  of  these  remarkahla  fi 
depends  on  the  mechanics  of  collapse  of  the  pulmonary  tissue^  wbicli 
discussed  in  the  chapter  on  bronchitis  {%upra^  p.  1067 ),  The  gmerml  pm- 
ciple  is  that,  whenever  a  part  of  the  lung  is  no  longer  acted  upon  by  tbt 
inspiratory  forces,  it  becomes  airless,  notwithstanding  that  the  Itibcs  vkci 
serve  it  remain  patent. 

The  production  of  local  collapse  of  the  lung-sub«ftanee  as  the  refab  «l 
the  effusion  of  moderate  quantities  of  liquid  into  the  pleural  cavity  kM 
iriaportant  cUnical  bearii^.  It  accounts  for  a  fact  well  knovrn  in  tbir  winii. 
that  changes  of  posture  of  the  patients  often  fail  to  alter  the  posiitoo  of  tlu 
liquid  within  the  chest,  so  far  as  one  can  tell  by  percussion.  In  fact  h 
is  quite  the  exception  to  find  evidence  of  gravitation;  and  even  whca  Mat 
can  alter  the  level  of  dulness  by  making  the  p*atient  sit  up,  the  »1t^r»tiaa 
does  not  amount  to  more  than  a  fingers  breadth  or  two*     *t\  4  b 

very  great  between  these  results  and  the  free  grnvitaUon  in  i  u  y^^^^ 

pneumothorax.     The  truth  is  that  if  a  part  of  the  lung  is  rendered  airl< 
by  pleuritic  effusion,  the  fluid  may  be.  as  it  were.  h*ld  up  in  a  fixed  pofiii 
in  opposition  to  the  force  of  gravity- 

When  empyema  fills  the  pleural  cavity,  the  ribs  may  br  obrioaaiy 
u'ider  apart,  and  the  spaces  between  them  may  bulge  ;  hut  tltift  t>  seldaB 
or  never  observed  in  the  case  of  serous  effusion.  On  meaaoretnttiH  oat 
genendly  finds,  if  there  is  much  liquid,  that  the  affected  side  la 
and  sometimes  the  difference  between  the  two  halrea  of  the  diiiat  it 
derable.     In  determining  this   Dr  Gee's  cyrtometer  is  Tciy 
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play  of  the  ribs  in  respiration  is  greatly  impaired,  much  more  so  than 
during  the  plastic  stage  of  pleurisy.  Moreover,  in  consequence  of  the 
sternum  being  carried  forwards,  the  movement  even  of  the  unaffected  side 
may  be  impeded. 

Displacement  of  the  organs, — ^Long  before  the  lung  has  undergone  com- 
plete compression,  other  adjacent  structures  feel  the  pressure  of  the  effused 
fluid.  The  mediastinimi  is  pushed  over  to  the  opposite  side,  the  elasticity  of 
the  unaffected  limg  no  doubt  assisting  to  displace  it.  Thus  if  the  pleurisy  * 
be  on  the  right  side,  the  impulse  of  the  heart  is  felt  and  seen  during  life 
to  be  situated  further  to  the  left  than  usual,  until  it  may  be  at  some  dis- 
tance beyond  the  left  nipple.  If  the  effusion  be  on  the  left  side,  the  impulse 
may  be  felt  in  the  epigastrium,  or  between  the  sternum  and  the  right  nipple, 
or  even  beyond  the  nipple,  while  in  its  normal  position  no  trace  of  pulsation 
can  be  detected.  Some  observers  have  supposed  that  in  such  cases  the 
heart  swings  over  like  a  pendulum,  and  that  its  long  axis  is  now  directed 
downwards  and  to  the  right,  so  that  the  part  which  beats  against  the  chest 
wall  is  still  the  apex  of  the  left  ventricle.  But  nothing  seen  in  the  dead- 
house  supports  this  opinion.  Probably  the  displacement  of  the  heart  is 
attended  with  little  change  in  the  inclination  of  its  axis,  and  the  impulse  is 
given  by  the  right  ventricle. 

Displacement  of  the  heart  is  much  more  obvious  and  extensive  when  | 
the  effusion  is  in  the  left  pleura  than  when  in  the  right. 

The  cardiac  sounds  have  occasionally  been  found  altered  with  a  large 
effusion  into  the  pleura.  Hope  heard  a  systolic  murmur  over  the  aorta, 
which  disappeared  when  the  pleuritic  fluid  underwent  absorption.  Walshe 
met  with  a  case  in  which  each  sound  of  the  heart  was  more  or  less  masked 
by  a  blowing  murmur,  for  several  successive  days,  while  effusion  into  the 
left  pleural  cavity  was  at  its  height. 

It  is  of  some  importance  to  know  what  amount  of  liquid  is  required  in 
order  to  produce  a  perceptible  cardiac  displacement.  Frantzel  says  that 
effusion  scarcely  ever  reaches  up  to  the  third  rib  without  more  or  less 
affecting  the  position  of  the  apex-beat,  and  that  even  smaller  amoimts  of 
liquid  often  suffice.  He  also  observes  that  in  children  the  heart  is  more 
easily  thrown  out  of  place  than  in  older  persons.  Another  point  mentioned 
by  him  is  that  when  there  have  been  previous  adhesions  between  the  peri- 
cardium and  the  left  lung,  pleurisy  on  the  left  side  may  cause  the  heart  to- 
be  carried  backwards  away  from  the  chest  wall,  so  that  no  impulse  whatever 
can  be  felt  or  seen. 

Even  when  the  effusion  is  moderate,  the  normal  apex-beat  may  be  absent 
without  there  being  any  discoverable  impulse  elsewhere,  the  reason  probably 
being  that  the  sternum  conceab  it.  In  all  cases  of  this  kind  the  stethoscope 
must  be  used  with  the  object  of  determining  the  apex  by  the  loudness  of 
the  cardiac  sounds. 

The  diaphragm  is  pushed  downwards  whenever  the  amount  of  pleuritic 
effusion  is  at  all  considerable.  The  displacement  of  the  liver  or  of  the 
spleen  may  be  recognised  by  percussion,  or  one  or  the  other  may  be  felt 
projecting  below  the  ribs.* 

In  many  cases  of  empyema  and  in  some  of  serous  pleurisy  the  effusion 
is  circumscribed  by  adhesions,  and  hence  the  physical  signs  to  be  next 
enumerated  are  modified,  the  symptoms  are  less  severe,  and  the  treat- 
ment more  easy. 

*  According  to  Fr&ntzel,  when  the  distension  of  the  plenra  is  extreme,  it  is  sometimes 
poMihle  to  detect  an  elon^ted.  tense,  flactnatiiur  swelling,  which  protmdes  below  the  cosUl 
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Physiral  signs  of  effusion, — In  the  clinical  recognition  of  pleuritic 
effusion  we  depend  on  physical  examination  of  the  patient.  The  siinis 
already  mentioned  must  be  carefully  sought  for:  enlargement  of  the 
affected  side,  impairment  of  its  movements,  and  displacement  of  the 
thoracic  and  abdominal  organs.  There  remain  the  results  of  percussion 
and  of  auscultation ;  and  the  former  are  by  far  the  more  valuable,  n>  was 
long  ago  maintained  by  Piorry,  in  opposition  to  Laennec. 

Dulness  on  percussion  is,  in  fact,  the  most  important  sign  of  pleur  it  it- 
effusion.  The  percussion-sound  becomes  altered  long  before  there  is  auj 
evidence  of  presstire  upon  adjacent  viscera.  A  circumscribed  collection  of 
8erum  and  pus  may  of  course  cause  dulness  of  any  part  of  the  chest,  but 
when  fluid  lies  free  in  the  pletiral  space,  the  dulness  is  to  be  made  out  tirst 
at  the  base  behind.  One  must  not,  however,  suppose  that  small  quant  it  ien 
of  fluid  ought  always  to  be  discovered  by  this  means.  Wintrich  detlared 
that  eight  or  ten  ounces  could  scarcely  be  detected  with  certainty,  and  a 
considerably  larger  amount  may  sometimes  escape  recognition. 

Much  depends  upon  the  habitual  posture  of  the  patient.  If  Le  \^ 
sitting  upright  in  bed,  the  phrenic,  rather  than  the  posterior,  surfavu  uf 
the  lung  becomes  compressed,  and  the  percussion-sound  may  at  tirst  \^ 
scarcely  altered.  If  he  is  lying  down,  the  fluid  is  more  or  less  spread  out 
over  the  back.  When  the  percussion-sound  down  to  the  base  of  the  liin^ 
is  perfectly  resonant,  one  may  feel  stire  that  effusion,  if  present  at  all.  is  in 
such  small  quantity  as  to  be  clinically  unimportant. 
,  The  dulness  caused  by  fluid  in  the  pleura  differs  from  that  produced 
by  consolidation  of  the  lung  in  being  more  absolute,  and  in  the  greater 
sense  of  resistance  which  it  conveys  to  the  finger  in  percussion. 

If  the  effusion  is  large^  the  whole  of  the  back  and  side  of  the  che^t 
are  devoid  of  resonance.  It  is  remarkable  in  such  cases  that  over  the 
front  of  the  chest — below  the  clavicle,  and  downwards  nearly  to  the  nipple 
— ^the  percussion  note  is  '*  subtympanitic,"  i,  e.  though  it  retains  its  musical 
quality  it  is  shorter  and  less  sonorous  than  usual  (cf.  pp.  1026-7).  Sk<>dii 
first  pointed  out  this  fact,  which  remains  associated  with  his  name.  Its 
explanation  is  still  doubtful.* 

Auscultation  is  of  less  assistance  than  percussion  in  the  detect icni  of 
pleuritic  effusion.  As  a  rule  the  breath-sounds  on  the  affected  side  of  th*.* 
chest  are  feeble,  indistinct,  or  altogether  wanting,  so  that  no  impression 
is  made  on  the  ear  when  the  patient  makes  the  greatest  efforts  in  breath- 
Ving.  But,  occasionally,  tubular  breathing  is  audible  over  part  of  the 
compressed  lung,  and  in  some  exceptional  cases — usually  in  children  - 
this  can  be  heard  over  the  whole  of  the  affected  side. 

The  same  curious  uncertainty  applies  to  auscultation  of  the  voice.  As 
a  rule,  it  is  conveyed  to  the  ear  more  feebly  than  on  the  healthy  side  of 
the  chest,  and  often  vocal  resonance  is  completely  absent.  But  occasionally, 
still  more  rarely,  there  is  bronchophony. 

There  is,  however,  a  modification  of  vocal  resonance  which  is  vt-ry 
characteristic  of  pleural  effusion.  It  was  discovered  by  Laennec,  who  lalleil 
it  agophonyy  from  its  resemblance  to  the  bleating  of  a  goat.  He  .ilso 
compared  it  to  the  artificial  voice  of  "Punch"  in  the  street  (p.   UWk 

*  Some  writers  are  content  to  ascribe  it  to  "relAxntion  of  the  pnlmoiMirj  tissue." 
Walshe  taught  tliat  it  depends  upon  the  presence  of  air  in  the  minate  tabca  of  tlie  eamifted 
lung,  so  that  a  condition  essential  to  its  production  is  that  these  tabes  shonM  not  have 
undergone  compresaxoTi  ii%  ^kAV  aa  \.\i«  luu^- substance.  The  explanation  raneated  by 
Bristowe  wai  tVie  dimxuuWoti  ol  \^v%  N^r».\A\i%  %x«a.\w«kft^\p|  ^^fii%>^tRM&it.^^KCaak^  VQS6). 
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Both  these  comparisons  are  excellent,  and  the  sign  is  readily  caught  even 
by  an  untrained  ear.      It  may  be  described  as  high-pitched,  tremulous/ 
vocal  resonance,  with  a  nasal  twang.     With  regard  to  the  frequency  of  this! 
sign,  widely  opposed  stutements  have  been  made  in  consequence  of  different 
definitions  of  the  term.     Perfect  aegophony  is  rare,  and  seldom  lasts  more 
than  a  few  days.     But  if  one  is  to  speak  of  the  voice  as  a&gophonic  whenever 
it  reaches  the  ear  with  more  or  less  of  a  twang,  there  are  few  instances  of 
pleuritic  effusion  in  which  this  change  in  its  character  is  altogether  absent. 
In  one  particular  region  segophony  is  observed  far  more  frequently  than  / 
elsewhere,   namely,   about  the  inferior  angle  of  the  scapula,   and   round  \ 
towards  the  axilla.     But  sometimes  it  is  heard  in  front,  near  the  nipple,  \ 
■or  even  close  to  the  clavicle. 

Its  production  is  usually  believed  to  depend  upon  the  presence  of  a 
rather  thin  layer  of  liquid  between  the  lung  and  the  parietes.  It  may  dis- 
4ippear  as  the  effusion  increases;  but  in  some  cases,  not  explained  by  the 
existence  of  adhesions,  8egophony  persists  in  spite  of  abundant  accumula- 
tion of  fluid ;  and,  according  to  experienced  auscultators,  it  may  occasion- 
ally be  present  when  there  is  no  effusion  at  all.  Dr  Frederick  Taylor 
believes  that  aegophony  always  depends  on  compression  of  the  bronchial 
tubes  (cf.  supra,  p.  1038,  and  the  diagrams  in  his  paper  in  the  *  Med.-Chir. 
Trans.,'  vol.  Ixxviii,  pp.  147,  149). 

With  pleural  effusion  the  tactile  fremitus  felt  when  the  patient  speaks 
is  diminished  or  absent,  a  sign  which  is  of  the  greatest  value  in  distinguish- 
ing this  condition  from  solidification  of  the  lung. 

General  symptoms, — The  symptoms  of  pleurisy  vary  widely  in  severity. 
They  are  sometimes  so  marked  that  their  import  cannot  be  overlooked; 
and  they  are  sometimes  almost,  if  not  quite,  absent. 

Foremost  among  them  is  pain  in  the  side,  the  point  de  cote  of  French 
writers.  This  is  often  violent,  and  of  a  sharp  tearing,  cutting,  or  stabbing 
character.  It  is  increased  both  by  movement  and  by  pressure,  but  much 
more  by  a  deep  breath,  by  a  laugh,  a  cough,  or  a  hiccup.  The  patient, 
therefore,  breathes  in  a  shallow,  jerky  manner.  His  cough,  if  he  coughs 
at  all,  is  short  and  half  suppressed,  and  he  abstains  as  much  as  possible 
from  laughing  or  sneezing.  He  lies  during  the  early  part  of  his  illness 
on  his  back  or  on  the  unaffected  side,  and  he  shrinks  from  percussion. 

The  severe  pain  contrasts  with  its  absence  in  bronchitis.  It  is  com- 
parable to  that  of  the  inflamed  peritoneum,  and,  like  it,  is  excited  or  greatly 
increased  by  pressure.  Hence  the  pain  of  breathing  and  the  relief  obtained 
by  restraining  the  movements  of  the  chest  by  bandages.  Its  seat  is  often 
limited  to  the  lower  part  of  the  chest — about  the  nipple  or  between  the 
fifth  and  eighth  ribs — ^because,  as  Cruveilhier  observed,  there  is  much 
more  movement  of  the  visceral  upon  the  costal  pleura  here  than  higher  up. 
But  the  pain  is  sometimes  felt  in  the  shoulder,  in  the  armpit,  or  beneath 
the  clavicle.  In  some  cases  it  is  referred  to  the  terminal  distribution  of 
the  lower  intercostal  nerves  ;  to  the  hypochondrium,  so  as  to  lead  to  a 
mistaken  diagnosis  of  hepatitis ;  to  the  loins,  so  that  the  case  has  been 
called  one  of  lumbago  ;  or  to  the  neighbourhood  of  the  umbilicus,  so  that 
peritonitis  has  been  suspected.* 

*  I  once  had  a  patient  whose  sole  complaint  was  of  pain  in  the  crista  ilii;  I  feel 
snre  that  if  it  had  not  happened  that  a  short  while  hefore  my  attention  had  been  specially 
directed  to  thii  question,  I  should  have  faiUd  to  discover  that  he  had  pleurisy,  although 
on  applying  my  stethoBCope  I  at  once  heard  a  rnb.~C.  H.  V. 


In  some  c$iMeB  pain  seems  to  be  absent,  or  oolj  sii^t,  and  Ham  a  ki|» 
quantify  of  effiisidn  mxy  accumulate  in  the  pleural  caTii^  willKMBit  HajR* 
aence  being  thought  of.  Tlus  U  most  i^t  to  occur  in  childbraii»  m  i 
and  in  lunatics.  It  often  happens  that  {Mon  subaideB  or  diaappaaia  \ 
|he  eiul  of  the  first  week,  or  even  after  two  or  three  daya. 

Next  to  pain^  dyspncea  is  the  most  strikii^  ^ymptoiii  of  pleonqr.  Ik 
breathing  is  short  and  jeiidng,  but  it  is  also  incarea^ed  in  frMfnenqr,  mft 
ciaUj  when  the  patient  exerts  himself,  as  in  lifting  anjthii^  or  in  goisc 
iqpstairs.  Sometimes  the  scaleni  and  the  other  muacloB  of  foreed 
tion  are  brought  into  action ;  and  the  nostrils  dilate  eack  time  wit  is  < 
into  the  ohest.  As  effusion  accumulates,  the  patient  b^rjns  to  find  tbt 
he  can  lie  over  towards  the  affected  side  m<»e  coadoirtaMy  tiyn  ia  «?; 
other  position,  because  the  weight  of  the  fluid  ia  then  removed  ham  d» 
medlaifenum  and  the  sound  lung  ban  move  more  freely.  Qrtiiopoceaissfta 
imsent^  fc^  the  diaphragm  irodks  more  freely  with  an  iqpr^^t  postnre;  ail 
sometimes  lividity  of  the  chedu  and  lips  may  be  noticed. 

The  dy^noea  of  pleurisjr,  like  its  pain,  is  generally  mcH«  maikei  ia 
robust  plethmc  patients  than  in  those  who  are  anaemic  and  wasted,  is 
Andral  long  ago  obsenred,  pleurisy  may  scarp^y  interfere  with  the  palkart 
comfort.  He  had  a  patient  who  went  on  witii  his  woik  wm  a  carter,  ia  ifite 
of  an  enormous  fusion  into  his  pleura;  and.  Wataon  apeaka  of  ia  tatdkH^ 
who  in  the  same»  condition  was  ccmyinoed  that  he  waa  well,  and  fit  to  ISMt 
tibie  hospital. . 

Cough  is  seldom  absent  in  pleurisy;  and  there  is  no  doubt  that  il 
may  occur  independently  of  pneumonia  cft  bronchitia.  Sometimea  it  caa  be 
ezcdted  hy  percussion  (h:  pressure  ot^  the  painful  interooetal  qpaoea,  ar  If 
changes  of  pOsturp ; '  ai;id  during  the  c^ration  of  pararynteais  it  au^  ba 
produced  hj  movements  of  the  trocar.  The  cough  of  uncmnplicated  iihariiy 
is  short  and  dry,  i,  e,  unattended  with  expectoration. 

Pyrexia  is  generally  moderate  in  pleurisy.  Slight  chills  returning  d^J 
after  day  are  observed  in  many  cases,  especially  when  the  patient  remaiai 
out  of  bed  during  the  day;  but  an  initial  rigor  is  very  rare.  The  teah 
perature  commonly  ranges  at  about  101°  or  102**,  but  in  the  most  serew 
forms  of  the  disease  it  may  reach  104^,  or  even  higher  in  children,  h 
persons  suffering  from  cancer,  or  from  chronic  renal  disease,  there  may  be 
no  pyrexia  at  all. 

The  pulse  is  accelerated,  and  as  effusion  goes  on,  its  volume  and  tensioa 
diminish,  in  consequence  of  the  obstruction  in  the  lungs.  This  affords  i 
valuable  indication  of  the  degree  of  danger  to  the  patient  s  life  :  and  durinsr 
paracentesis  the  physician  may  feel  the  pulse  becoming  fuller  and  «loirer 
under  his  finger,  showing  the  immediate  relief  given  by  the  removal  of  the 
fluid. 

Side  affected. — It  has  been  thought,  and  perhaps  with  justice,  that 
pleuritic  effusion,  or  at  least  empyema,  is  more  common  on  the  left  side  thia 
the  right.*  Dr  Eddison,  of  Leeds,  among  40  purulent  cases  found  20  right 
to  20  left ;  Dr  Richards,  of  Birmingham,  3  right  to  7  left :  Dr  GrifBth.  of 
Leeds,  19  right  to  26  left;  Mr  Godlee,  22  right  to  28  left.  Of  44  case$  of 
empyema  under  the  writer's  care,  16  were  right  and  28  left.  Adding  these 
numbers  together,  we  find  that  of  189  cases  of  empyema,  80  were  right  and 

*  "  Tli»t  plenrisies  are  only  on  the  left  side  if  a  popnUr  tenet  not  lets  absurd  thsa 
dangerous  "  (Sir  Tlios.  Browne, '  Pseudodoxia  epidemica,'  bk.  '\\\,  chap.  S). 
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109  left.     Double  serous  or  plastic  pleurisy  is  not  uncommon,  and  caseg  of 
•double  empyema  have  been  recorded  in  children. 

Course  and  event. — The  course  of  plastic  or  serous  pleurisy  varies  widely 
in  different  cases.     Although  attended  with  no  alaiming  symptoms,  a  large  ( 
amount  of  effusion  is  never  free  from  danger;  for  death  sometimes  occurs  1 
quite  suddenly  and  unexpectedly. 

In  1874  this  liap]>ened  to  a  patient  in  Quy's  Hospital  with  double  pleurisy,  who  a 
«hort  time  before  had  been  seen  quietly  asleep.  For  some  days  previously  this  patient  had 
suffered  from  dvspncea,  and  it  seems  not  unlikely  tliat  the  immediate  cause  of  death  was 
-exhaustion  of  the  respiratory  centre.  But  in  another  case,  which  ended  fatally  after  an 
hour's  extreme  distress  of  breathing  on  the  evening  after  admission,  it  was  observed  that 
the  pulse  ceased  before  the  respiration.  Here  the  effusion  was  on  the  right  side;  bat 
there  was  oedema  of  the  left  lung,  which  no  doubt  lielped  to  kill  the  patient. — C.  H.  F. 

For  the  occurrence  of  fatal  syncope,  when  the  left  pleura  is  the  one 
affected,  a  special  explanation  was  suggested  by  Bartels,  of  Kiel,  in  the 
*  Deutsches  Archiv '  for  1868.     It  depends  upon  the  anatomical  fact  (which 
has  been  verified  after  death  on  several  occasions  by  him  and  by  Frantzd) 
that  when  the  heart  is  pushed  far  over  to  the  right  the  mouth  of  the  in- 
ferior vena  cava  becomes  bent  almost  at  a  right  angle,  just  above  the  quadri-  , 
lateral  aperture  in  the  diaphragm,  the  wall  of  the  auricle  forming  a  fold 
which  covers  a  large  part  of  the  aperture.     This  interference  with  the  tiow  , 
of  blood  to  the  heart  may  be  fatal   if  the  diaphragm  suddenly  ascends  in  a  { 
€t  of  coughing,  or  if  a  sudden  muscular  effort  is  made.* 

But  pleurisy  is  not  often  attended  with  such  risks.  The  inflammation 
need  not  go  beyond  the  exudation  of  lymph,  and  after  a  time  it  may 
subside,  leaving  adhesions  which  fix  the  lung  to  the  chest  wall  for  the  rest 
•of  life.  Whether  dry  pleurisy  always  ends  thus  in  adhesion  of  the  affected 
part,  or  whether  it  may  not  sometimes  pass  off  without  permanent  traces, 
is  a  difficult  question.  What  is  well  known  to  every  pathologist  is  the  fact 
that  an  adherent  pleura  is  often  found  when  there  has  been  no  history  of 
any  affection  of  the  chest.  Dr  Gee  gives  a  tracing,  made  with  the  cyrto- 
meter,  which  shows  that  in  a  child  the  chest  may  be  markedly  contracted  on 
•one  side,  as  the  result  of  a  universal  closure  of  the  pleural  space,  without 
there  having  been  any  symptoms  to  suggest  the  presence  of  such  a  morbid 
condition.  There  is  no  clear  evidence  that  partial  adhesions  left  by  a  dry 
pleurisy  at  all  affect  the  health. 

The  duration  of  an  attack  of  dry  pleurisy  is  sometimes  exceedingly 
brief,  often  not  more  than  two  or  three  days. 

I  was  once  asked  to  visit  a  student  who  had  been  seized  the  same  day  with  Tiolent 
pain  in  the  side,  and  who  told  me  that  he  knew  he  had  pleuris^r,  because  he  had  had  the 
disease  before.  I  heard  a  very  well-marked  mb  on  auscultation,  and  told  him  that  I  should 
come  to  see  him  on  the  following  day.  But  when  I  came  he  assured  me  that  he  was  well 
4igain ;  and  on  listening  I  could  detect  nothing  abnormal. — C.  H.  F. 

When  primaiy  pleurisy  gives  rise  to  effusion  and  the  amount  of  liquid 
remains  small,  we  may  feel  sure  that  absorption  will  take  place  in  time,  and 
that  the  compressed  pulmonary  tissue  will  expand  and  resume  its  functicms. 
And  even  if  the  quantity  should  be  large,  we  may  always  hope,  if  it  be 
serous,  that  the  patient's  ultimate  recovery  will  be  complete. 

^  Trousseau  had  previously  attributed  the  occurrence  of  sudden  death  in  eases  of 
l^leuritic  eff^ion.to  "twisting  of  the  aorta  and  large  vessels,"  as  a  result  of  displaeement. 
-cif  the  heart;  bni  he  does  not  seem  to  haveJiad  the  inlMior  vena  cava  in  view. 
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Percussion  usually  gives  the  curliest   indication  of  the  subsidence 
pleural  effusion.     The  dulness  becomes  less  extensive  and  less  absolute,  i 
only  in  front,  but  also  over  the  upper  part  of  the  lung  behind.     A  lit 
later   the  displaced  organs  return  to  their  proper  places,  and  the  side  la 
back  to  its  previous  dimensions.     A  feeble  vesicular  murmur  may  then 
heard  where  none  had  been  discoverable  before.     But  with  regard  to  tl 
there  is  a  source  of  fallacy  which  must  be  borne  in  mind.     At  a  cen; 
stage  of  pleurisy,  even  while  the  affected  lung  still  remains  complete 
flattened  and  airless  (as  subsequently  appears  from  an  autoi)«y),  the 
spiratory  sound  from  the  opposite  lung  is  very  apt  to  be  carried  across  t 
spine  as  if  air  were  entering  both  sides  of  the  chest.     It  seems  that  t 
pleura  when  overfilled  may  transmit  sounds  almost  as  well  as  a  solid  lum 
1  and  this  agrees  with  the  occasional  presence  of  bronchophony  and  vtn 
fremitus  in  pleuritic  effusion  (cf.  p.  1090). 

Another  physical  sign  which  often  attends  the  absorption  i>eriod 
pleural  effusion  is  what  is  termed  a  *'  redui  rub."     This  exactly  resembl 
the  friction-sound  of  the  earliest  stage  of  the  disease  :    it  often  reuiai 
audible  for  several  days  or  even  weeks  together,  and  may  be  accompani 
by  a  return  of  pain  in  the  side,  without  fresh  inflammation. 

Even  when  the  attack  has  so  far  subsided  that  the  patient  feels  w€ 
and  perhaps  resumes  his  occupation,  it  often  happens  that  the  side  ht 
remains  more  or  less  dull  on  percussion,  and  the  breath-soundb  ov 
the  affected  part,  are  much  feebler  than  natural. 

Empyema. — One  event  of  pleurisy  is  empyema,  either  as*  a  sequel  of 
serous  effusion,  or  as  a  purulent  exudation  from  the  first.  The  determinii 
cause  of  this  untoward  event  is  the  i)re8ence  of  pyogenic  organisms,  strepi 
cocci,  staphylococci,  pneumococci,  or  tubercle  bacilli.  It  is  more  tomun 
^  in  children  than  in  adults.  It  is  rare  in  idiopathic  or  traumatic  pleuris 
■  rare  after  rheumatism  or  Bright's  disease,  common  after  pneumonia,  rare 
the  course  of  phthisis,  and  constant  when  due  to  pyiemia. 

Circumscribed  empyema  is  often  met  with,  and  in  adults  is  probaL 
as  frequent  as  that  unlimited  by  adhesions.  It  most  often  occupies  the  ba 
and  back  part  of  the  pleural  space  ;  sometimes  the  axilla,  and  occasional 
the  apex.  In  a  well-marked  case  of  right  apical  empyema  in  a  jmtient 
I)r  Douglas,  of  Xewbur}'  (1892),  which  occurred  after  acute  pneumouiu. 
simulated  tuberculous  disease  so  closely  as  to  deceive  the  writer. 

Douhir  empyema  can  be  only  partial,  and  is  a  rare  condition,  and  i 
froui  a  desperate  one,  for  both  sides  of  the  chest  may  be  evacuated.     It 
of  course,  circumscribed  by  adhesions. 

Course  of  empyema. — If  the  pleuritic  effusion  is  purulent,  it  probal 
never  undergoes  complete  absorption  :  if  unrelieved  by  operation,  perforat 
the  pleura,  and  thus  makes  its  way  out  of  the  body.  This  never  happ« 
with  a  senms  effusion. 

Sometimes  the  empyema  escapes  through  the  bronchial  tuheif.  If  tl 
should  occur  while  the  patient  is  asleep,  or  if  he  should  be  so  exceeding 
feeble  as  not  to  be  able  to  expectorate,  he  may  be  instantly  suffocate 
But  surprisingly  large  quantities  of  pus  are  sometimee  ejected,  with  mu 
less  distress  than  might  have  been  anticipated.  If  the  opening  lea 
directly  into  a  large  tube,  air  passes  into  the  pleural  cavity  to  take  t 
place  of  the  liquid,  and  a  ''  pyopneumothorax ''  is  established,  which  w 
be  discussed  further  on  (p.  1113).  But  in  many  cases  of  empyema  d 
charging  through  the  lung  no  pneumothorax  follows.     This  i^peared 
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remarkable  to  some  of  the  older  physicians,  that  they  i^upposed  that  pus 
wus  capable  of  undergoing  absorption  from  the  pjeura,  and  of  being  i^ftv- 
wards  excreted  from  the  bronchial  mucous  membrane.  The  true  explana- 
tion was  given  by  Traube  in  1872  ('  Ges.  Abhandlungen,'  vol.  iii,  p.  44). 
If  the  pleura  is  ulcerated  through,  the  alveolar  texture  of  the  compressed 
lung  may  allow  pus  to  be  forced  through  it  by  violent  coughing,  while  it 
affords  no  passage  to  air  in  the  opposite  direction.  There  is  little  or  no 
movement  of  that  side  of  the  chest  during  inspiration,  and  if  there  were 
the  air  would  not  be  able  to  penetrate  the  pus  which  fills  the  air-passages 
adjacent  to  the  orifice. 

Such  cases  often  end  in  recovery,  as  Hippocrates  knew,  when  he  wrote : 
'  Those  in  whom  a  pleurisy  ends  in  suppuration,  may  be  cured  if  they 
bring  up  the  matter  within  forty  days  from  the  rupture  into  the  pleura  " 
(*  Aph./  v,  15).     The  treatment  is  considered  below  (p.  1105). 

In  other  cases,  but  less  often,  an  empyema  makes  its  way  outwards 
throuf/h  the  j/firietal  pleura.  An  intercostal  space  is  perforated;  and  a 
soft  elastic  swelling,  of  greater. or  less  size,  forms  beneath  the  skin,  which 
ultimately  becomes  reddened,  ulcerates  through,  and  allows  an  enormous 
cjuantity  of  pus  to  escape.  At  the  present  day  one  seldom  has  an  oppor- 
tunity of  observing  this  result  of  pleurisy,  because  scarcely  any  practi- 
tioner now  fails  to  diagnose  a  large  empyema,  and  to  treat  it.  The  point 
at  which  perforation  is  most  apt  to  occur  was  thought  by  the  late  Mr  Mar- 
shall to  be  in  the  fifth  space,  below  the  nipple,  where  there  is  a  weak  spot 
in  the  chest  wall,  covered  only  by  the  internal  intercostal  and  external 
oblique  muscles.  But  the  orifice  may  be  elsewhere,  and  used  to  be  most 
often  seen  as  high  as  the  second  space.  Occasionally  the  diaphragm  may 
be  perforated.  In  1865  a  man  died  in  Guy's  Hospital  of  an  empyema, 
which  had  been  tapped  eleven  days  previously.  A  hole  a  quarter  of  an 
inch  in  diameter  was  found  in  the  fleshy  substance  of  the  diaphragm,  and 
below  it  was  a  large  circumscribed  abscess,  which  had  not  yet  opened  into 
the  peritoneuiu. 

Again,  the  pus  may  make  its  way  backwards  and  point  in  the  loin.  A 
boy  nine  years  old  was  once  in  Guy's  Hospital  for  pleurisy,  and  was  dis- 
charged convalescent.  Afterwards  he  came  back  with  a  pulsating  swelling 
in  the  left  lumbar  region,  which  proved  to  be  an  abscess  and  was  opened. 
Two  months  later  the  boy  died  of  tubercular  meningitis,  and  an  autopsy 
showed  that  the  left  lung  was  still  contracted,  and  that  a  sinuous  channel, 
six  inches  long,  extended  down  from  the  pleural  space  behind  the  dia- 
phragm to  the  external  opening.  In  one  recorded  case  the  pus  fropi  an  | 
empyema  burrowed  until  it  actually  reached  the  popliteal  space.  ' 

Except  when  the  pus  escapes  through  the  pulmonary  tissue,  the  spon- 
taneous discharge  of  an  empyema  is  almost  always  followed  by  a  protracted 
illness,  and  may  end  in  the  death  of  the  patient.  Entrance  of  air  into 
the  serous  space  renders  the  contained  fluids  putrid ;  and  this  leads  to  irri- 
tative fever,  and  to  more  or  less  rapid  emaciation  and  exhaustion.  If  not, 
the  pleural  fistula  may  go  on  discharging  for  five,  ten,  fifteen  years,  or 
even  longer,  until  lardaceous  changes  develop  themsdves  in  the  abdominal 
viscera,  and  cause  death  by  renal  dropsy.  In  one  patient,  however,  under 
the  writer's  care,  an  old  lady  of  about  seventy-two,  empyema  had  lasted 
fourteen  years,  and  shortly  before  her  death  there  was  no  albuminuria  nqr 
sign  of  enlargement  of  the  liver  or  spleen. 

The  only  chance  of  recovery  in  cases  of  this  kind  seems  to  be  for  tl&e 
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whoUs  cavity  to  1^  graduaUj  oblitcrrated  br  gniTiTifaXToa.  d^is^at.  jaii  'sf  :ae 
i'xmtrartion  of  the  denM?  fibroun  material  whidi  derelopc  £raiiL  r:L  aa^  naa^- 
titnen  r^a/.heH  the  thickneaa  of  an  inch.  At  the  lame  time  aH  die  ^cracnrv 
which  Kurr^mnd  the  pleural  caFitj  become  dragged  inwmrda.  «>  as  :»  rcdoR 
it  within  the  Nrnallefit  Hmita.  The  riba  fall  in  and  maj  mImr-AK  t<3tt:&  tad 
Either;  they  remain  riiotionleafi  during  inspiration,  or  (a»  wa*  obi^  obierrt^ 
\ry  l)r  («ee;  their  anterior  parta  may  actualty  recede  and  moYe-  faA^knrdi 
^a^'h  tiiue  that  the  healthy  half  of  the  cheat  expands  aikl  drmws  ike  Rcraimi 
frjru'ardM,  The  doraal  npine  becomea  cunred,  so  aa  to  preaens  a  ctxbATiET 
towards  the  affected  side.  The  shoulder  sinks,  the  diaphragm  is  dncsed 
upwards  with  the  alidoniinal  viscera;  the  mediastinal  stincctires  are  poDcd 
over,  find  the  hirart  is  displaced  and  brou^t  widely  into  contact  vizk  the 
rilM. 

/Jiftf/tiojtiti.  Ah  a  rule,  the  recognition  of  pleuriay  and  pleuritic  effmioa 
is  easy,  )a*in^  l>ased  directly  upon  the  characteristic  physical  aigna^  It  it 
doubtful  how  to  regard  cases  in  which  there  is  no  other  symptom  than  • 
jHtin  in  t/ir  niflr.  Hospital  practice  teaches  us  to  distrust  the  statemeou 
of  pHti(*tits  when  they  tell  us  that  they  have  been  under  treatment  for 
jileurisy.  Pleurodynia  may  be  neuralgia  or  intcrcotsal  "  rheumatismr  i.^ 
I  myalgia ;  or  an  fruption  of  shingles  which  has  escaped  notice,  from  not 
I  havint^  l)i*(*n  looked  for.  Costal  periostitis  and  abscess  of  the  chest  vaU 
are  other  affections,  the  possible  presence  of  which  must  not  be  forgotten. 
Tlie  only  ciimo  in  which  it  is  allowable  to  diagnose  pleurisy  without  the 
evidence  of  physical  signs  is  when  violent  pain  in  the  lower  part  of  the 
eliest  is  increased  by  each  breath  and  accompanied  by  pyrexia.  We  mit 
then  reasonably  suppose  that  there  is  inflammation  of  the  phrenic  pleura. 

Kven  when  we  think  wo  hear  a.  pleuritic  rub,  there  is  need  of  caution. 
(Ininlner  ]\\\h  rcconlod  an  instance  in  which  a  shuffling  sound  with  a  tactik 
HrnNiition,  lis  of  Kouietliinir  rubbinjx  up  and  down  iigainst  the  walls  of  thf 
tIh'mI,  prnviul  tf>  lu'  due  to  cniphysenia  of  the  Iudc:.  And  Guttniann  cites  :i 
vuMt*  «»f  Jurtri'uson's,  in  which  a  siniilnr  effect  was  produced  by  tubcFLlt*  «>: 
tin*  pnliuonarv  |»leuni.  It  i«  said  that  the  crepitus  of  a  broken  rib  ha*  b^- 
niiKtaken  for  a  pleuritic  rub. 

Apart  from  theso  niro  events,  what  has  been  called  a  soft  pleuritic  n:*:» 
friHpiontly  turns  out  to  be  a  mucous  rale.  Another  mistake  is  that  of  attr- 
butinir  to  pcricartlitis  a  friction-sound  which  is  really  pleuritic. 

i^lruritir  tff union  has  sometimes  been  diagnosed  when  the  disease  ^oa 
the  riiL^ht  side)  has  luvn  a  htjdatid  in  the  liver,  or  a  hepatic  ab*ct^i.  •■: 
hypt>i»lnvnic  abscess,  or  when  (^on  the  left  side)  it  has  been  an  al-sttfss 
Wtwceu  the  liver  and  the  dia}^hra:jrm  connected  with  the  spleen.  Aira^  *- 
is  remarkable  that  most  examples  of  very  large  chronic  pi:ric€irdi*il  fi^yjt-** 
whicli  have  occurrtni  at  liuy's  Hospital  have  l>een  set  down  to  pleurliy- 
Tlu>*  error  >\as  made  bv  the  writer  in  1889,  there  being  moderate  effii*:*- 
in  the  left  pleura  combined  with  the  presence  of  forty-two  ounces  of  Scm:: 
in  the  pericanliuui  in  a  case  of  Hrisrht's  disease  ;  the  accumulation  w:**  T-err 
gradual,  and  the  sym}Uoms  rtMuarkably  slitrht.  One  ousrht  to  l-^  vc  var* 
^uar\l,  larefully  mappimr  out  the  ivrea  oi  jvrv^ussion-dulness  Atd  z:xr%.'zc 
o\acilv  h\»>v  far  it  extends  in  fnnit,  at  the  side,  and  behind  :  th-e  f-T-"* 
pi\Hhice\l  would  probably  decide  the  jH>int.  No  doubt  the  d.*eTLse  •— ^ri- 
Kiill  bo  a  cirx  umsvTibed  empyema  :  but  j>aracentesis  would  pr^j-CArlj  o*"^  -'> 
\t\\\\\. 
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When  there  is  a  very  large  effusion  of  pus  into  the  left  side  of  the  chest, 
pulsation  synchronous  with  the  heart  can  sometimes  be  felt  in  the  inter- 
costal spaces  near  the  nipple  or  above  it  and  towards  the  clavicle,  so  that 
the  presence  of  an  aneurysm  may  be  suspected.  A  case  of  this  "  pulsating 
empyema  "  was  recorded  two  centuries  and  a  half  ago  by  Baillon ;  its  real 
nature  was  cleared  up  by  the  bursting  of  the  swelling  with  discharge  of  pus. 
In  our  own  time  Walshe  and  Macdonnell,  of  Montreal  (*  Dublin  Journ.  Med. 
Sci.,'  1844),  have  studied  **  pulsating  empyema;"  Comby  in  France  ('Arch. 
GAn.,'  1883),  Kepler  in  Germany  ('  Arch.  f.  kl.  Med.,'  1887),  and  Osier  in 
America  (*  Trans.  Assoc.  Amer.  Physicians,'  1888,  p.  330)  have  collected 
about  forty  cases.  Its  pathology  is  not  clear,  but  seems  to  depend  on 
extreme  tension,  with  weakening  of  the  intercostal  muscles.  Pulsating  ( 
empyema  occurs  almost  always  on  the  left  side. 

The  physical  signs  may  point  to  the  presence  of  a  large  pleuritic 
effusiiMi  occupying  the  lower  and  back  part  of  the  chest  on  one  side,  and 
yet  they  may  turn  out  to  be  due  to  solid  lung,  Traube  has  related  a  case 
in^which  he  imagined  that  there  was,  besides  hepatisation  of  the  left  lung, 
a  large  pleiuitic  effusion,  but  the  autopsy  showed  that  the  serous  cavity  had 
been  closed  by  former  adhesions ;  the  great  diminution  of  tactile  vibration 
in  this  instance  was  attributed  to  plugging  of  the  smaller  bronchial 
tubes  by  lymph.  Most  English  physicians  have  followed  Laennec  in  be- 
lieving that  the  detection  of  eegophony  is  conclusive  evidence  that  there  is 
at  least  some  fluid  effusion  into  the  pleura ;  but  Frant^el  was  convinced  that 
this  rule  was  not  invariable,  as  had,  indeed,  long  ago  been  asserted  by 
Skoda ;  and  more  recently  Osier  and  Frederick  Taylor  have  recorded  «ego- 
phony  in  pneumonia  without  effusion. 

A  frequent  mistake  is  to  take  for  pleuritic  effusion  considerable  thicken- 
ing of  the  pleura  with  chronic  adhesions.  Here  there  is  dulness  on  per- 
cussion, the  breath-sounds  are  often  weak  or  inaudible,  and  vocal  resonance 
and  fremitus  are  more  or  less  completely  abolished.  In  such  cases,  if  seen 
for  the  first  time,  we  must  often  be  doubtful,  and  may  legitimately  have 
recourse  to  the  hypodermic  syringe  to  decide  the  question. 

The  only  other  condition  in  which  this  short  and  ready  method  of 
diagnosis  is,  as  a  rule,  necessary  are,  in  the  writer's  judgment,  those  in 
which  we  feel  doubt  after  repeated  examination  whether  a  child  is  suffer- 
ing from  pleuritic  effusion  or  from  confluent  lobular  pneumonia.  Here 
bronchial  breathing  and  dulness  may  be  present  in  both  cases  and  vocal 
resonance  and  fremitus  often  give  no  help. 

A  mass  of  malignant  growth  has  before  now  been  mistaken  for  pleuritic 
effusion.  Every  physician  of  experience  must  have  seen  this  mistake  made 
by  others,  if  he  has  not  made  it  himself.  The  points  to  be  especially 
noticed  are  whether  the  area  of  dulness  corresponds  in  locality  with  that 
caused  by  effusion,  and  whether  tactile  vibration  is  or  is  not  still  to  be  felt 
in  certain  positions.  It  must  be  borne  in  mind  that  a  new  growth  situated 
in  the  mediastinum  or  in  the  lung  is  often  accompanied  by  effusion  into 
the  pleura,  so  that  a  confident  differential  diagnosis  may  after  all  be  less 
accurate  than  a  more  doubtful  opinion. 

Even  when  the  presence  of  liquid  in  the  pleural  cavity  is  positively  and 
correctly  diagnosed,  it  is  not  always  inflammatory  in  origin.  Passive  dropsy 
of  the  serous  cavity,  or  hydrothoraxy  may  give  rise  to  similar  physical  signs, 
except  that,  being  probably  never  unilateral,  it  is  not  likely  to  displace  the 
heart.     This  condition  is  most  common  in  cardiac  disease  or  in  extreme 
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pleura.  In  another  case,  in  1869,  pus  was  found  outside  the  parietal  layer 
of  the  pleura,  infiltrating  the  intercostal  muscles ;  there  was  also  an  ab- 
Bcess  as  large  as  a  walnut  in  the  mediastinum.  In  a  third  case,  in  1873, 
the  mediastinal  tissues  were  three  quarters  of  an  inch  thick  from  infiltra- 
tion with  puriform  lymph.  All  three  were  examples  of  double  pleurisy 
with  pericarditis.  Some  of  these  cases  of  inflammation  of  the  mediastinum 
are  accompanied  with  great  hypertrophy  of  fibrous  tissue,  and  may  seriously 
press  on  the  air-passages  or  the  great  vessels. 

The  secondary  pleurisy  of  phthisis  seems  seldom  to  extend  to  the  peri- 
cardium. But  the  more  intense  and  violent  forms  of  pleurisy  are  exceed- 
ingly apt  to  do  so.  Moreover,  there  are  cases  in  which  both  pleurie,  the 
pericardium,  and  the  peritoneum  become  simultaneously  inflamed;  at 
least  it  cannot  be  determined  that  one  of  them  was  affected  first.  As  a 
rule  such  cases  present  acute  symptoms  and  run  a  rapid  course,  but  this  is 
not  by  any  means  invariable. 

In  1876  a  woman,  aged  twenty-three,  was  admitted  into  Guy's  Hospital  with  what  was 
supposed  to  be  enteric  fever.  After  a  fortnight  ilnid  effusion  was  detected  in  the  left 
pleura,  and  forty -two  ounces  were  drawn  off  by  the  aspirator.  Her  febrile  symptoms  con- 
tinned  ;  she  became  emaciated  and  died.  Towards  the  last  it  was  uHturally  thought  that  she 
was  suffering  from  tubercular  disease.  However,  on  making  the  autopsy,  we  could  dis- 
cover no  tubercles  nor  any  primary  visceral  lesion.  Beside  some  pleuritic  effusion  on  the 
left  side  there  was  lymph  over  the  whole  of  the  right  pleura ;  the  pericardium  was  adherent 
by  a  recent  plastic  exudation ;  the  liver  and  the  spleen  wore  fixed  to  the  diaphragm ;  and 
the  lower  part  of  the  abdominal  cavity  contained  some  purulent  fluid.  It  may  be  that  the 
disease  was  of  rheumatic  origin,  for  the  patient  had  n  painful  aftection  of  her  joints  about 
two  months  before;  but  there  was  no  evidence  of  endocarditis,  present  or  past.  The  case 
is  of  interest,  not  only  pathologically,  but  also  on  account  of  its  obscurity  during  life. 
For  the  thoracic  serous  cavities  and  the  upper  part  of  the  peritoneal  space  have  been 
repeatedly  found  all  closed  by  old  adhesiono,  when  there  had  been  no  history  of  any  chest 
affection;  and  it  would  now  seem  that  such  a  result  may  arise  from  an  illness  which 
clinically  might  be  taken  for  fever. — C.  H.  F. 

Etiology, — (a)  Of  "  idiopathic  "  pleurisy, — ^Foremost  among  the  causes 
of  pleurisy  is  cold.  This  has  been  so  commonly  set  down  as  giving  rise  to 
all  forms  of  internal  inflammation,  and  often  with  so  little  reason,  that  one 
cannot  be  surprised  that  some  able  physicians  are,  like  Dr  AV.  H.  Ransom, 
of  Nottingham,  reluctant  to  recognise  its  operation  at  all.  But  the  clinical 
evidence  of  the  direct  dependence  of  pleurisy  upon  cold  cannot  be  ex]>lained 
away.  It  is  particularly  strong  when  cold '  affecting  one  side  only  has 
caused  unilateral  pleurisy. 

Injuries  to  the  chest  may  give  rise  to  pleurisy.  Not  only  does  this 
occur  when  the  ribs  have  been  broken,  but  sometimes  when  there  is  no 
evidence  of  damage  to  the  walls  of  the  chest. 

(6)  Of  secondary  pleurisy. — Of  general  acute  diseases  the  most  apt  to 
be  attended  by  pleurisy  afl  a  complication  is  acute  rheumatism.  Rhemnatic 
inflammation  of  the  pleura  occurs  only  during  the  fever,  not  independently 
of  it.  It  is,  at  least,  very  difficult  to  prove  its  rheumatic  origin  in  other 
cases,  and  we  have  no  right  to  assume  it.*  Pleurisy  may  complicate  scarlet 
fever  or  smallpox,  but  seldom  or  never  occurs  during  the  early  stage  of 
enteric  fever,  and  is  not  frequent  later. 

Pleurisy  is  not  infrequently  a  complication  or  sequel  of  influenza  when 
no  pneumonia  is  present.  Like  the  other  ''  febrile  ''  pleurisies,  it  is  usually 
serous  and  its  course  favourable. 

•  By  "  rhenmatic  plenrisy  **  many  writers  only  mean  pleurisy  due  to  catching  cold— a. 
mislemding  nse  of  the  term. 
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Dry  pleurisy  occurs  in  every  case  of  acute  pneumonia^  and  we  muit 
remember  that  what  seems  to  be  an  uncomplicated  and  simple  attack  of 
pleurisy  may  really  be  dependent  upon  pneumonia^  of  which  there  is  some- 
'  times  little  or  no  clinical  evidence;  for  when  pleural  effusion  has  once 
taken  place  it  may  be  impossible  to  discover  by  physical  signs  the  presence 
of  hepatisation  of  the  corresponding  part  of  the  lung.  It  oft«n  happens 
that  the  characters  of  the  sputa  afford  the  only  clue  to  the  real  nature  of 
the  case,  or  a  correct  diagnosis  may  depend  entirely  upon  one's  having  seen 
the  patient  before  the  effusion  occurred.  Again,  it  is  not  improbable  that 
a  very  limited  patch  of  pneumonia,  involving  the  surface  of  the  lung,  maj 
sometimes  be  the  starting-point  of  a  diffused  and  severe  pleurisy. 

Moreoiver,  pleurisy  may  be  set  up  by  the  pneumococcus  without  any 
affection  of  the  lung,  and  the  result  will  be  a  combination  of  the  signs  of 
pleurisy  with  the  symptoms  of  pneumonia  (see  a  paper  by  Dr  Washboimi 
in  the  '  Med.-Chir.  Trans.'  for  1894). 

Among  chronic  affections  none  is  so  commonly  accompanied  by  pleurisr 
as  Bright's  disease ;  so  that  the  urine  should  always  be  carefully  and  re- 
peatedly examined,  not  only  for  albumen,  but  for  the  colour,  abundance,  and 
specific  gravity. 

Lastly,  there  are  certain  cas^s  in  which  chronic  or  subacute  pleurisy  it 
\  associated  with  pericarditis  and  peritonitis  without  tubercle  or  Brigfat'i 
disease  being  present,  as  if  the  whole  of  the  parts  of  the  primitive  coelom  . 
were  affected  together  (cf.  supra,  p.  1084). 

Secondary  purulent  pleurisy  is  often  due  to  the  direct  extension  of  in- 
flammation from  some  adjacent  structure;  familiar  as  this  is  in  the  desd- 
house,  it  is,  as  a  rule,  quite  recent,  so  that  it  has  little  clinical  significance. 
Among  the  less  obvious  starting-points  for  a  severe  or  even  fatal  pleuri^ 
may  be  mentioned  abscesses  in  the  armpit,  operations  upon-  the  breast, 
suppuration  of  the  cervical  connective  tissue  after  tracheotomy,  caries  of  the 
ribs,  mediastinal  abscess,  cancer  of  the  oesophagus,  and  caries  of  the  dorsal 
;  vertebrae.  Sometimes  its  origin  may  be  below  the  diaphragm,  the  connect- 
ing lymph-channels  discovered  by  von  Recklinghausen  conveying  the  in- 
flammatory process  from  one  serous  cavity  to  another.  Thus  pleurisy, 
which  was  the  immediate  cause  of  death,  has  been  found  to  be  due  to  exten- 
sion from  a  peritonitis  of  puerperal  origin,  or  following  ovariotomy,  or 
arising  from  disease  of  the  colon.  Again,  a  very  aciite  inflammation  of  the 
pleura,  with  foetor  of  the  pus,  has  started  from  the  upper  end  of  a  psoas 
abscess,  or  from  a  localised  abscess  behind  the  stomach  due  to  a  perforating 
gastric  ulcer.  Mediastinal  growths  without  inflammation  frequently  pro- 
duce pleuritic  effusion;  so  also  do  malignant  tumours  of  the  walls  of  the 
chest  or  of  the  mamma. 

In  pyaemia  (especially  when  resulting  from  thrombosis  of  the  cerebrsl 
sinuses,  itself  consequent  upon  disease  of  the  temporal  bone)  pleurisy  is 
sometimes  the  most  conspicuous  feature  of  the  case,  and  may  be  mistaken 
for  the  primary  disease. 

The  relation  of  pleurisy  to  phthisis  is  of  the  greatest  importance,  on 
ac<;ount  of  its  bearing  on  prognosis.  One  frequently  sees  patients  who, 
having  passed  favourably  through  an  attack  of  pleurisy,  sooner  or  later  after- 
wards develop  signs  of  tuberculous  disease  of  the  lungs.  In  many  cases  the 
interpretation  of  the  facts  is  that  there  was  already  disease  of  the  lungs,  of 
yhich  the  pleurisy  was  the  first  sign,  as  we  shaU  in  a  future  chi^pter  aee  is 
the  true  relation  of  phthisis  following  haemoptysis.     Tuberculmis  fdeurisy 
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(which  is  ahnost  always  serous,  not  purulent)  may  be  due  to  a  few  pulmonary 
tubercles  on  the  surface  of  the  lung  setting  up  irritation  and  effusion.  But 
in  many  cases  all  the  clinical  evidence  points  to  the  conclusion  that  tket 
pulmonary  disease  Jias  been  of  later  development :  and  we  can  scarcely 
doubt  that  in  some  of  these  cases  the  tubercle  bacillus  found  its  point  of 
least  resistance,  not  in  the  lungs  or  in  the  lymph-glands,  the  spleen  or  the 
peritoneum,  but  in  the  pleura :  that  in  fact  the  pleura  is  the  first  scene  of 
the  process  which  afterwards  goes  on  in  the  lungs.  Lately  some  physicians 
have  perhaps  exaggerated  the  frequency  of  this  relation.  In  France  particu- 
larly a  remarkable  number  of  cases  have  been  observed  among  young  re- 
cruits of  apparently  idiopathic  and  benign  pleurisy,  which  ran  a  favourable- 
course,  but  was  subsequently  to  an  apparently  good  convalescence  followed 
by  symptoms  of  phthisis.  These  cases  we  may  still  believe  are  the  excep- 
tion, not  the  rule ;  for  in  civil  practice  in  this  coimtry  it  is  certain  that 
many  cases  of  pleurisy  in  young  patients  get  perfectly  well  and  are  never 
tuberculous  at  all.  But  we  must  admit  that  the  proportion  in  which  pleurisy 
is  the  first  symptom  of  tuberculosis  is  much  larger  than  was  suspected 
twenty  years  ago ;  and  we  look  upon  a  history  of  pleuritic  effusion  with 
suspicion  in  the  case  of  any  one  under  thirty  who  is  proposing  to  insure  his 
life.* 

It  is  a  curious  question  whether  pleuritic  effusion,  while  it  continues.  | 
to  compress  one  of  the  lungs,  favours  a  fresh  development  and  further  j 
growth  of  tubercles  in  that  organ,  or  whether  it  may  not  rather  be  adverse^ 
to  such  an  occurrence,  even  though,  it  may  increase  the  susceptibility  of  i 
the  other  lung.  Dr  Fowler  has  found  tubercles  in  the  pleura  between  the  ' 
lobes  of  the  lung  in  some  cases  of  what  was  apparently  idiopathic  pleurisy. 

The  following  six  cases  bear  ou  this  question.  In  one  there  were  no  tubercles  except 
in  the  opposite  lung ;  in  another  the  tubercles  were  much  loss  numerous  on  the  side  of  the  ( 
pleurisy ;  in  two  others  it  was  observed  that  on  that  side  they  were  all  of  old  date  and 
inactive.  On  the  other  liand  there  was  one  case  in  which  they  were  more  abundant  in  the 
compressed  lung  than  in  the  opposite  one ;  and  once  a  lung  entirely  airless  was  full  of 
tubercles  (some  grey  and  other  caseous)  in  its  lower  lobe,  where  their  presence,  the  apex 
being  healthy,  is  an  occurrence  so  exceptional  that  one  could  hardly  doubt  that  the  pleurisy 
had  determined  their  formation. — C.  H.  F.  ^ 

The  cases  of  pleurisy  due  to  the  microbes  of  pneumonia,  of  suppuration,, 
and  of  tubercle,  and  secondary  pleurisy  generally,  are  now  ascertained  to  be 
more  frequent,  and  primary  or  "  idiopathic  "  pleurisy  from  cold  or  other 
unknown  cause  to  be  less  frequent,  than  was  formerly  believed. 

On  the  whole,  it  is  important  to  remember  that  (excluding  traumatic  | 
cases  and  direct  exposure  to  cold)  the  majority  of  cases  of  pleuritic  effusion 
in  young  adults,  if  not  occurring  in  the  course  of  rheumatic  fever,  are 
tuberculous,  and  that  the  majority  of  cases  in  elderly  persons  are  renal 
or  secondary  to  malignant  disease. 

Prognosis. — This  depends  chiefly  upon  the  origin  of  the  pleurisy, 
secondly  on  its  extent,  and  thirdly  on  the  serous  or  purulent  character  of 
the  effusion. 

Acute  idiopathic  pleurisy  from  exposure  to  cold  in  a  healthy  subject  is 
scarcely  ever  fatal.     With  judicious  treatment  it  is  speedily  relieved,  and 

*  See  on  this  subject  a  paper  by  Dr  Barrs,  of  Leeds  ('Brit.  Med.  Journ..*  1890,  i,, 
1858) ;  and  the  writings  of  Landouzy,  Germain  See,  and  other  French  physicians. 
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cured  without  leaving  sequels  l^ehind.  Even  when  one  side  of  the  chc«c 
has  been  filled  with  serum,  it  is  remarkable  how  well  such  crn^t^  do  aft«r 
aspiration. 

An  effusion  which  half  fills  the  pleura,  without  pain  or  ferer.  and  :« 
only  discovered  by  phrsical  examination  in  search  of  a  cause  for  tiM 
patient *8  dyspnoea, — this  should  make  one  suspect  tubercle  or  Brigfctf 
disease.     But  when  these  can  both  be  negatived,  the  prognosis  still  is  good. 

The  pleurisy  which  forms  part  of  acute  pneumonia  adda  to  the  pain, 
but  not  to  the  danger  of  the  primary  disease  :  and  the  same  ls»  true  wlkrn 
pleurisy  is  secondary  to  lymphoma,  or  other  mediastinal  growtha.  In  tiw 
latter  case  it  is  usually  latent,  and  often  as  much  dropsical  as  indammatorr. 

Tuberculous  pleurisy  does  not  usually  add  to  the  dangers  of  phthisis, 
and  sometimes  effusion  with  camification  appears  to  retard  its  progrefs 
by  limiting  the  amount  of  blood  as  well  as  of  air  in  the  diseased  lung,  for 
tuberculous  inflammation  does  not  flourish  in  aniemic  and  airless  pulmonarr 
tissues.  On  the  other  hand,  pleurisy  secondary  to  Bright^s  disease,  whether 
dry  or  combined  with  hydrothorax,  is  a  very  serious  complicati<«,  only  lea« 
so  than  the  pericarditis  which  often  supervenes  under  the  same  circom- 
stances. 

To  leave  a  patient  with  one  side  of  the  chest  full  of  fluid  is  never  safe. 
He  may  die  suddenly  from  syncope,  or  oedema  of  the  other  lunsr  may  suffo- 
cate him  Ijefore  help  can  be  brought. 

When  pleuritic  effusion  is  purulent,  the  procnosis  is,  so  far,  gmTt-r. 
Formerly  the  event  was  often  fatal,  by  pyaemia,  by  hectic  fever,  by  secon- 
dary phthisis,  or  by  lardaceous  disease  ;  and  in  the  best  cases  much  defor- 
mity was  the  usual  result. 

But  the  bolder  treatment  on  which  modem  surgery  safely  ventures  h*s 
wonderfully  improved  the  prognosis  of  empyema.  In  the  case  i>f  ihildnm. 
!iiakin«j  a  <iiiL'le  free  ojieniiiix,  nnd  insertinir  a  drainat:e-tul>e  :>*  «'t:eL  :  .- 
l<»\ved  by  re-expaiisiou  of  the  luntr  and  eoiii]>lete  recovery,  without  the  K"** 
<\[zn  of  the  disease  reinaininir  except  the  sear  of  the  oj>eratiou.  With  ad':/- 
^hi  result  is  rn»t  so  often  )»erfeet,  l>ut  here  also  eoiuj)Iete  cures  are  fa-:  il- 
fie«|uent,  and  complete  failure  is  the  exce]»tion. 

Much  attention  has  been  lately  directed,  especially  iu  Franee.  Tm  tLv 
IjearinjT  of  microscopical  examination  on  the  proimosis  of  pleuritic  eiiu^i-  l 
When  secondary'  to  j>neumonia,  and  when  the  pneumoeoccus  alone  is  present. 
it  is  l)elieved  that  after  emptyin£r  the  chest  recovery  ensues  without  furtlrr 
interference.  This  is  not  always  true,  for  in  two  cases  under  the  \inTfr'* 
vare  in  which  the  tluid  -was  a  pure  cultivation  of  Frankel's  dipbKtKiu>.  :: 
returned  after  j.aracentesis,  and  we  had  to  cure  it  by  means  of  drainH;:^• 
Most  t-nses  of  ]»leuritic  effusion  secondary  to  pneumonia  are  i«uruler.t.  aLd 
when  streptoeoti  i  are  found.  inci«<ion  should  be  j>erfon!ied  at  ont.e  with  -j'^i 
hope  of  rccovt  n\  In  the  "  broncho-jmeumonia  "  of  children,  if  pieuri::' 
effusion  occurs,  it  is  usually  purulent,  and  the  ]>ro'_niosis  very  iro^nl.  Thv-e 
are  the  only  cases  in  which  the  writer  has  seen  recovery  after  a<]»irat:"i: 
without  incision. 

When  the  bacillus  of  tubercle  is  present,  the  effusion  is  usually  sen^u?, 
and  if  not  so  larjre  as  to  threaten  the  patient's  life  it  is  probably  safes:  to 
leave  it  alone.  If,  alonir  with  the  bacillus,  staphylococci  or  strepto<.*occi  art- 
found,  incision  and  draina^^'e  is  indicated. 

In  the  rare  cases  of  septic  pleurisy  secondary*  to  sranirrene  of  the  \uz2 
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or  some  other  necrotic  procesB,  various  sajHrophjtes  may  be  found  in  the 
pii8  or  sero-pus.     Such  cases  are  of  very  bad  prognosis. 

Treatment, — A  patient  suffering  from  pleurisy  should  be  kept  strictly  in 
bed  during  the  early  stage.  For  the  relief  of  pain,  the  application  of  a 
blister  is  perhaps  more  generally  serviceable  than  anything  else,  and  it  may 
be  used  with  advantage  at  any  period.  But  many  physicians  hold  that  for 
prompt  and  grateful  relief  of  the  acute  pain,  as  well  as  of  the  dyspnoea,  no 
remedy  is  so  efficacious  as  the  application  of  half  a  dozen  leeches  to  the  side. 
Among  milder  measures,  such  as  poulticing  and  the  application  of  bella- 
donna, none  are  so  effectual  as  careful  strapping  of  the  affected  side,  so 
jiK  to  restrain  its  movement  in  respiration. 

Some  patients  find  ice-bags  a  more  pleasant  application  than  hot  fomen- 
tations or  poultices,  but  in  the  writer's  experience  children  dislike  it,  and 
iii08t  adults  find  more  relief  from  hot-water  bottles. 

Of  drugs,  the  most  useful  when  effusion  has  taken  place  ore  probably 
purgatives  and  diuretics  (such  as  digitalis,  with  acetate,  iodide,  or  citrate  of 
potass).  In  cases  of  chronic  serous  effusion,  rubbing  the  affected  side  with  , 
mercurial  liniment  has  often  proved  of  great  value.  Friction  which  had  ! 
])een  heard  day  after  day  for  weeks  has  ceased  almost  at  once,  or  fluid  effu- 
sion has  cleared  away  after  a  somewhat  longer  period.  The  diet  should  be 
light  and  spare.  The  plan  of  allowing  the  patient  very  little  to  drink  was 
often  practised  by  Sir  William  Gull  and  by  Dr  Moxon,  and  was  advocated 
by  Niemeyer.  Rapid  absorption  of  fluids  from  the  chest  has  been  noticed 
when  the  patient  has  been  attacked  by  cholera ;  and  from  an  attack  of 
summer  diarrhoea.  As  a  rule,  it  is  better  to  act  on  the  kidneys  than  on 
the  skin  or  the  bowels. 

Paracentesis  thoracis, — ^AVhenever  the  physical  signs  indicate  that  there 
is  considerable  liquid  effusion  into  the  pleural  cavity,  the  question  of  remov- 
injx  it  by  tapping  arises.  This  procedure,  it  is  interesting  to  know,  dates 
back  to  Hippocrates.  But  although  Trousseau  advocated  it  as  far  back  as 
1843,  and  Hughes  as  strongly  in  1844,*  few  physicians,  until  fifty  years 
later,  understood  its  importance  or  its  safety. 

There  is  still  difference  of  opinion  as  to  how  soon  the  operation  should 
be  undertaken.  Trousseau  in  Paris,  and  the  late  Dr  J.  W.  Begbie  in  Edin- 
burgh, used  to  tap  early  and  frequently ;  but  if  as  soon  as  the  signs  of  fluid 
in  the  pleiura  were  recognised,  paracentesis  were  performed,  '*  dry  tapping  " 
would  be  much  more  common  and  the  results  less  satisfactory. 

If  percussion  shows  that  the  quantity  of  fluid  is  moderate,  it  is  as  a 
rule  advisable  to  wait.  The  presence  of'  pyrexia  is,  at  an  early  stage  of 
pleurisy,  another  reason  for  delay.  The  patient  must  be  watched  very 
closely,  to  see  whether  the  effusion  increases  or  diminishes  as  time  goes  on. 
Unless  it  begins  to  diminish  in  the  course  of  a  fortnight,  no  further  post- 
ponement of  tapping  is  desirable.  Even  though  the  quantity  of  liquid 
should  remain  unaltered,  the  probability  that  the  lung  will  quickly  expand 
and  regain  its  functions  after  paracentesis  will  become  less  and  less,  in 
proportion  to  the  length  of  time  during  which  it  has  been  compressed ;  for 
the  layers  of  lymph  that  bind  it  down  gradually  become  fibrous  and  contract. 
Moreover,  the  withdrawal  of  a  part  of  the  fluid  by  operation  seems  often  to 
facilitate  the  absorption  of  the  rest.     It  is  supposed  that  the  subpleural 

*  A  paper  by  the  Ute  Dr  Hnghei  and  Mr  Cock  recording  twenty  cases  of  pleuritic 
effusion  treated  by  paracentesis  appeared  in  the  '  Guy's  Reports '  for  1844. 
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lymph-channels  are  meehanicaUy  pressed  upon  by  the  liquid,  and  thus  the 
flow  through  them  is  interfered  with. 

We  may  safely  delay  piaracentesis  with  a  patient  in  a  hospital  ward, 
watched  day  and  night,  and  with  immediate  assistance  at  hand,  when  it 
would  be  imprudent  to  leave  fluid  in  the  chest  of  one  living  at  a  distance 
I  from  medical  aid.  In  cases  of  Bright's  disease  when  one  lung  is  half  canii- 
fled  by  fluid,  paracentesis  should  be  performed  at  once,  or  sudden  oedema  of 
the  other  may  prove  fatal  before  help  can  come. 

In  any  case,  if  percussion  shows  that  one  side  of  the  chest  is  full  of 
fluid,  the  operation  cannot  safely  be  delayed  even  until  the  following  day : 
and  this  in  spite  of  the  absence  of  obvious  distress  of  breathing,  or  the 
presence  of  pyrexia. 

Whenever  we  have  reason  to  believe  empyema  to  be  present  by  the 
signs  and  probabilities  mentioned  above  (p.  1098),  we  should  aspirate  at 
once.  If  there  be  pus  in  the  pleural  cavity,  its  removal  is  often  followed  bv 
the  cessation  of  pyrexia. 

Of  this  I  saw  a  most  striking  instance  in  1881  in  a  man  who  had  pleurisj  as  a  seqoel 
of  enteric  fever.  Hb  temperature  rose  every  afternoon  to  between  102^  and  lOS^,  faIliB|r 
in  the  night  and  morning.  |'  had  made  one  unsuccessful  attempt  to  draw  off  the  eifiiMd 
fluid,  the  reason  of  my  failure  being  that  I  used  a  very  fine  aspirator  needle,  because  tbe 
area  of  percussion  dulness  wils  not  in  the  usual  position  behind,  but  at  the  side  of  the  chait. 
just  outside  the  situation  of  the  pericardium,  so  that  I  felt  some  hesitation  in  acting  upon 
mj  diagnosis.  However,  six  days  later,  when  I  visited  him,  I  found  him  in  a  most  critiesl 
condition,  with  great  anxiety  of  face  and  with  extreme  distress  of  breathing.  As  the  only 
chance  of  saving  his  life,  I  had  a  somewhat  larger  trocar  plunged  into  the  chest  at  ^xscUj 
the  same  spot  as  before.  Aspiration  was  then  performed,  but  at  first  no  fluid  appctred. 
However,  I  took  the  instrument  and  pushed  it  inwards,  feeling,  as  I  did  this,  that  the  ead 
of  it  encountered  and  seemed  to  pass  through  a  resisting  membrane.  A  quantity  of  ntber 
viscid  blood-stained  liquid  at  once  escaped,  and  of  this  four  and  a  half  ounces  were  with- 
drawn. The  patient  was  instantly  relieved,  and  from  that  time  went  on  to  recovery  vith* 
out  a  bad  symptom.  His  temperature,  which  was  rising  at  the  time  of  the  operation,  ind 
had  reached  100*8^  fell  at  once,  and  three  hours  later  it  was  normal. — C.  H.  F. 

When  it  is  decided  to  tap  the  chest,  it  is  a  common  practice  to  make  a 
preliminary  puncture  with  a  hypodermic  syringe.  This  ought  not  to  be 
necessary  (except  sometimes  in  the  case  of  children)  to  determine  the 
presence  of  fluid  :  but  it  is  often  desirable  to  use  staining  and  cultivation 
to  determine  the  nature  of  the  inflammation.  When  no  result  follows  the 
puncture  and  no  frothy  blood  fills  the  syringe,  it  is  well  to  fill  it  with  boiled 
water,  and  inject  a  few  drops  first,  so  as  to  increase  the  pressure  at  that 
point  before  drawing  up  the  piston. 

Paracentesis  of  the  chest  has  been  much  facilitated  by  the  introduction 
of  Dieulafoy's  aspirator.* 

Even  with  the  help  of  the  aspirator,  there  is  sometimes  difficulty  in  get- 
ting out  the  liquid.  Fragments  of  fibrin  are  drawn  against  the  inner  orifice 
of  the  tube,  or  its  channel  may  be  occluded  by  viscid  pus,  and  sometime* 
one  can  restore  the  flow  by  passing  a  sterilised  probe  through  the  cannula. 
If  this  fails,  it  may  be  necessary  to  make  a  second  puncture  at  a  different 
spot. 

In  tapping  the  chest  in  children  it  is  often  advisable  to  give  chloroform, 
not  so  much  for  the  sake  of  the  pain  (which  is,  however,  not  so  trifling  as 
those  think  who  have  not  felt  it)  as  for  the  possibility  of  having  to  punc- 
ture repeatedly  before  obtaining  the  fluid ;  and  this  is  impossible  with  a 
child  screaming  and  struggling  on  his  mother's  lap. 

*  Tliis  procedure  was,  it  appears,  devised  and  carried  out  by  the  Uto  Dr  H.  J.  Bowditeii, 
of  Boston,  some  years  before  Dieulnfoy  introduced  it  to  the  profeaaioo  in  Kurope. 
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The  trocar  and  cannula,  the  patieni's  skin,  and  the  operator's  hands 
should  all  be  rendered  aseptic*  before  the  operation  is  performed. 

Mr  Godlee  fixes  the  best  spot  for  puncturing  the  chest  at  the  fifth  or 
sixth  space  in  the  mid-axillary  line;  but  many  prefer  the  seventh  space 
just  outside  the  angle  of  the  scapula.  Bowditch  recommended  that  the 
instrument  should  be  introduced  between  the  ninth  and  the  eleventh  ribs. 
Whichever  space  is  chosen,  we, should  keep  close  to  the  upper  edge  of  a 
rib  in  order  not  to  wound  the  intercostal  artery.  In  1855  this  accident  hap- 
pened during  an  operation  i>erformed  at  Guy*s  Hospital;  the  patient  (who 
had  phthisis)  became  faint  at  the  time,  and  died  the  same '  evening ;  a 
j>ound  of  clotted  blood  was  found  in  the  base  of  the  chest. 

It  is  not  desirable,  in  performing  paracentesis,  to  attempt  to  empty  the 
pleural  cavity.  Not  more  than  from  one  to  three  pints  should  be  with- 
drawn at  once,  and  the  operation  should  be  stopped  when  the  patient  begins 
to  cough*  or  when  the  serum  is  blood-stained. 

Occasionally  after  thoracocentesis,  the  patient  expectorates  large  quan- 
tities of  frothy  liquid  containing  much  albumen.     Within  an  hour  after  the 
operation  his  breathing  becomes  distressed,  he  be^ns  to  cough,  and  he  may  ; 
die  cyanosed  in  a  quarter  of  an  hour.     Twenty-one  instances  of  this  compli- 
cation were  collected  by  Terrillon  in  a  monograph  published  in  1873 ;  most 
of  them,  however,  ended  in  recovery,  and  some  were  comparatively  slight. 
It  had  been  supposed  that  the  expectorated  serum  came  from  the  pleura, 
either  from  the  lung  being  accidentally  wounded  or  from  a  previous  perfora- 
tion, which  opened  out  as  the  pressure  was  removed.     But,  as  Terrillon  had 
no  difficulty  in  showing,  both  explanations  are  quite  untenable,  and  the 
only  reasonable  hypothesis  is  that  of  pulmonary  oedema  (or,  rather,  serous  ( 
effusion  into  the  air-vesicles  and  bronchioles)  following  sudden  hyperseiuia  - 
of  the  lung  when  released  from  the  pressure  of  the  fluid. 

An  objection  against  tapping  the  chest  except  in  cases  of  necessity,  one 
which  had  the  support  of  Stokes  of  Dublin,  was  that  it  may  lead  to  the 
conversion  of  a  serous  effusion  into  pus.  This  objection  was  not  without 
justice  in  the  days  before  the  danger  of  sepsis  was  guarded  against. 

In  certain  cases  the  fluid  quickly  accumulates  again  after  paracentesis, 
so  that  the  patient's  condition  becomes  as  bad  as  before,  and  the  operation 
has  to  be  repeated.  When  this  happens  two  or  three  times  in  succession, 
perhaps  at  intervals  of  only  a  few  days,  Friintzel  advised  to  desist  from  fur- 
ther interference  :  but  this  is  not  the  writer's  experience.  In  the  case  of  a 
girl,  a  patient  of  Mr  Lacey,  of  Woolwich,  who  was  tapped  fourteen  times 
for  hydrothorax  in  the  course  of  mitral  disease,  sometimes  at  intervals  of 
only  a  very  few  days,  good  recovery  ensued  at  last. 

Treatment  of  empyema, — If  the  fluid  obtained  by  paracentesis  is  puru- 
lent, the  further  treatment  must  be  modified,  for  the  old  plan  of  repeated 
tapping  led  to  disastrous  results,  and  we  cannot  trust  to  nature  even  though 
we  must  admit  that  spontaneous  recovery  of  empyema  is  not  impossible. t 

*  That  cough  is  not  always  due  to  irritation  of  the  surface  of  the  lung  by  the  can- 
nula is  shown  by  its  being  sometimes  produced  when  the  quantity  of  fluid  is  still  great. 
Moreover,  one  may  feel  the  orifice  of  the  instrument  rest  against  the  pulmonary  pleura 
without  any  cough  resulting.  If  one  draws  oflf  pleuritic  effusion  very  slowly  these  severe 
fits  of  coughing  are  seldom  seen. 

t  Cheesy  masses,  and  even  deposits  of  calcareous  matter,  are  now  and  then  found  after 
death  lying  between  pleural  adhesions;  and  there  can  be  little  doubt  that  such  residuea 
have  had  their  origin  in  an  empyema.  In  other  cases  a  collection  of  liquid  pus,  enclosed 
ill  a  dense  capsule,  has  been  discovered  in  the  pleural  cavity,  after  death  from  some  other 
cause.-— C.  H.  F. 

VOL.  I.  70  . 
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Tlie  prcaeot  practice  is  to  make  a  free  inciaion  ae  aoou  aa  the  imia  i«  Men. 
aod  aiter  examination  to  put  in  a  drainage-tube,  lo  that  the  pua  mav  etnpe 
into  an  antaaeptic  dreaiing  aa  lait  aa  it  is  secreted — treatiiig  the  empjcma. 
in  fMt,  aa  a  large  abaoesa.  It  may  be  wise,  if  the  patient  ia  a  child  or  if  the 
p«B  contains  only  pnemnoooccus  or  pneomo-  and  staphylococcoa,  to  aUoir  the 
chance  of  recovery  after  once  or  even  after  twice  tapping ;  but  in  most  csmi 
of  onpyema  the  shortest  and  safest  plan  is  to  incise  the  chest. 

In  children  we  have  sometimes  seen  excellent  results  attained  by  mskiv 
an  ^lerture  jiMt  large  enough  to  admit  one  end  of  a  Umg  elastic  tube,  of 
whiA  the  other  end  is  carried  beneath  the  surface  of  carboliscd  liquid 
in  a  jar  placed  beneath  the  bed.  The  elastio  skin  of  n  chiM'gra^  the 
tube  firmly,  and  does  not  ulcerate.  The  negative  preaaore  of  the  colmns 
of  liquidi  acting  hydrostaticaUy,  seems  gradually  to  raise  the  compreMed 
lung.  Vnthin  a  short  time  the  flow  of  pus  may  ceaae,  and  n  permsnem 
core  be  obtained.    With  <Jder  patients  similar  success  ia  rare. 

A  practical  ^fficully  is  that  the  narrow  space  between  the  ribs — wiaA 
ia  often  a  serious  obstruction  in  inserting  the  trocar  at  first — maksf  it 
dfficult  to  put  in  a  Isrge  enough  tube  and  thua  secure  effectual  drainage. 
To  meet  this  it  is  often  necessary  to  resect  one  or  more  ribs,  and  fay  pn- 
serring  the  periosteum  they  will  repair  well  so  as  sometiuiea  to  enckise  the 
-***'*"^^  in  a  ring  of  new  bone.  The  tube  must  be  gradually  shorteasd, 
the  sinus  pverented  from  becoming  narrow  and  tortooua*  and  the  opcnisg 
kept  free.  Under  fanmrable  conditions  it  was  marrelloiia  to  those  of  si 
^K>  were  accustomed  to  the  ill  results  of  the  older  plan  of  treatment,  to 
see  how  well  the  chest  recoTer8,and  how  free  frxmi  deformity  the  patieat 


It  is  often  necessary  to  irrigate  the  cavity,  after  evacuating  the  pas. 
with  boiled  water,  so  as  to  waah  out  maises  of  fibrin.     It  vaa  formerlr 

the  practice  to  inject  iodine  after  tapjung  a  serous  bydrotborax.  and  r'-^ 
wash  out  the  pleura  with  antiseptics  in  cases  of  empyeiua  :  but  pLeu*: 
IXMSoninir  has  o«.'curred  before  now,  and  only  the  weakest  solution«>  bhou!d 
be  used,  if  any.  The  operation  of  washing:  out  the  cheet  is  not  altoeircbc: 
free  from  dani;r<er.  In  IS  7  6  Dr  Cay  ley  read  before  the  Clinical  Societj  » 
case  which  had  occurred  to  him,  and  in  which,  while  a  solution  of  iodiie 
was  beinir  injected,  the  patient  suddenly  became  pale,  unconscious,  and  (.v»z>- 
vulsed  :  the  temperature  rose  to  107°,  and  death  followed  in  sixteen  hour*. 
He  cited  three  cases  recorded  by  French  physicians,  in  each  of  which  like 
symptoms  appeared,  thousrh  one  of  them  ended  favourably.  Mr  tiodlre 
has  also  recorded  a  case  in  a  child. 

In  1S74.  at  Ga%*s  Hospital,  a  srirl  ag«d  lixteen  died  in  preciielj  the  same  va^  >&< 
Lad  hail  a  drainagt^tube  iuerted  into  the  right  chest  for  an  empveaui  five  wtrks'b^f  rf. 
and  was  going  on  well.  One  day  the  was  sitting  np,  and  her  chest  was  beine  washed  y^ 
with  carbolic  acid,  when  she  snddenlr  ceased  to  breathe, and,  altbon^h  artiScial  re^tratloe 
m-as  set  in  actian,  remained  nnconscions,  with  mnsenlar  twitchinga»  until  death. 

Xotbinir  has  been  found  after  death  to  account  for  tbese  terrible  acii- 
dont«.  They  seem  not  to  be  due  to  Embolism.  It  is  noteworthy  that  in 
erery  one  of  the  cases  the  chest  had  been  washed  out  repeatedly  before 
without  any  ill  effect  :  the  only  difference  bein^  tbat  in  two  instancei  t 
somewhat  lanrer  qu;intity  of  fluid  was  injected  than  usuaL 

The  results  of  treatment  of  empyema  by  free  incision  and  draissD^. 
with  modem  methods  and  antiseptic  precautions,  are  most  encouracin!:. 
Even  in  adults  one  may  a<rain  and  again  see  complete  recoTerj  of  the  lnnf 
with  no  resulting  deformity.     In  children  the  practice  is  stiU  more 
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fill.  Thus  Dr  Goodhai-t  reports  that  of  50  cases  under  Dr  Frederick 
Taylor's  care  or  his  own  42  completely  recovered,  a  sinus  remained  in  3, 
and  only  5  died — from  suppurative  pericarditis,  from  septic  pneumonia,  or 
from  broncho-pneumonia. 

It  has  often  been  debated  what  is  the  best  treatment  when  an  empyema 
lias  already  broken  into  a  bronchial  tube  (p.  1094).  It  used  to  be  taught 
that  the  passage  of  pus  through  the  lung  was  injurious  and  would  lead  to 
phthisis  or  gangrene,  so  that  another  outlet  ought  to  be  at  once  provided. 
But  the  writer's  experience  is  that  these  cases  often  do  very  well  if  left 
alone,  and  he  would  advise  paracentesis  only  if  there  are  signs  either  in 
the  quantity  or  quality  of  the  expectoration,  or  in  hectic  or  other  sym- 
ptoms, that  due  freedom  of  exit  is  not  provided.  In  such  cases  incision, 
drainage,  and  washing  out  the  pleura  have  proved  satisfactory  means  to 
recovery. 

When  empyema  is  (as  usual)  circumscribed  and  affects  both  sides,  it  is 
possible,  as  in  a  case  recently  imder  the  writer's  care,  to  incise  and  drain 
both  sides,  and  the  result  may  be  satisfactory,  at  least  in  the  case  of  a  child. 

In  a  certain  number  of  cases  the  cure  of  an  empyema  remains  incom- 
plete. The  cavity  may  have  shrunk  to  very  narrow  dimensions,  the  chest 
may  have  regained  a  fair  amount  of  resonance  over  a  large  part  of  its 
surface,  air  may  enter  the  lungs  pretty  freely,  but  there  is  a  fistulous 
opening  from  which  small  quantities  of  pus  continually  drain  away.  In 
such  cases  the  best  practice  is  to  excise  portions  of  several  ribs,  so  as  to 
allow  the  side  of  the  chest  to  fall  in  and  meet  the  lung.  This  operation 
seems  to  have  been  first  performed  by  Peitavy.  It  was  improved  by  Est- 
lander,  of  Helsingfors,  in  1877,  and  is  often  known  by  his  name. 

Pneumothorax. — Morgagni  mentions  the  fact  that  air  sometimes  accu- 
mulates in  the  cavity  of  the  pleura ;  but  the  word  pneimiothorax  was  first 
used  in  1803  by  Itard,  and  Laennec  gave  the  first  complete  description  of 
the  condition. 

jEtiology. — The  older  writers  supposed  that  gases  might  form  in  the 
pleural  space  as  the  result  of  chemical  decomposition  of  a  serous  or  purulent 
effusion,  or  by  direct  secretion  from  the  parietal  pleura.  But  this  belief 
was  erroneous ;  air  is  never  found  in  the  pleural  space  except  when  admitted 
from  without. 

In  the  great  majority  of  cases  pneimiothorax  is  a  consequence  of  per- 
foration of  the  visceral  layer  of  the  pleura,  whereby  air  escapes  from  the 
lung.  Often  this  arises  from  direct  violence :  broken  ribs  are  exceedingly 
apt  to  wound  the  lung,  and  in  persons  who  are  run  over  or  severely  crushed 
the  limg  may  be  torn  even  when  there  is  no  fracture.  Exceptional  in- 
stances of  pnemnothorax  are  recorded  in  which  a  lung,  previously  healthy, 
is  ruptured  in  a  paroxysm  of  whooping-cough,  or  during  a  straining  effort. 
Again,  the  bull»  of  emphysema  have  often  the  thinnest  possible  walls,  and 
one  might  suppose  that  pneumothorax  would  occasionally  arise  from  their 
rupture.     But  this,  if  it  ever  happens,  is  extremely  rare. 

Occasionally  the  entrance  of  air  into  the  pleural  space  is  the  result  of 
local  ulceration  or  sloughing  of  the  pulmonary  pleura,  or  of  acute  pneumonia 
running  on  to  gangrene.  More  often  it  follows  a  slough  from  an  infective 
embolus  in  a  case  of  pysemia.  Cases  are  on  record  of  pneimiothorax  due  to 
sacculated  dilatations  of  the  bronchial  tubes  opening  into  the  pleura ;  but 
they  are  extremely  rare. 
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The  onlr  frequent  caiee  of  pneumotborax  is  the  rupture  of  a  suf^ri-.j! 
Tomica  in  phthisis.  Walshe  estimated  that  nine  out  of  ten  eases  ariK  ii. 
this  war,  and  Frantzel  put  it  at  fourteen  out  of  fifteen.  It  vould  '^'i: 
oftener  than  it  does,  but  for  the  adhesive  pleurisy  which  accoiu^vaaiT^ 
chronic  phthisis  and  greneraliT  seals  up  the  pleural  caTity.  Even  ^htz. 
there  is  no  evidence  of  phthisi<  either  before  or  afterwards,  it  is  p<x«:bir 
that  the  sp«>ntaneous  development  of  pneumothorax,  without  any  previoo? 
vic^ent  muscular  effort,  is  due  to  the  rupture  of  a  small  vituiica.  by  whicL 
neither  physical  signs  nor  symptoms  have  been  produced. 

The  foDoving  case  was  related  by  Vogvl,  of  Dorpat,  in  the  secoad  roZase  of  :^- 
*  Deotscfacs  Ajrrhir.'  A  woaan.  aged  tvmtv-Dine.  became  suddenly  the  sobjcct  of  pan»'- 
thorax  one  moraing  at  nine  o'clock.  Some  months  prerioosly  she  had  a  alijrhc  looae  cv^fx. 
mad  more  recentlT  a  little  prickiag  paia  in  the  refioa  of  the  Htct;  when  the  attack  bccu 
•lie  was  engaged  in  toning  over  hie  child's  bed,  and  jntt  before  she  had  been  liftiB^  > 
bath.  Vogel  hinuelf  wa«  indiacd  to  think  that  she  had  latent  tabermlar  diaeaw.  ba:  z. 
fonr  weeks  the  lecoTcied  completely. 

Another  way  in  which  pneumothorax  may  arise  is  fn»ui  perf«»ra:.'-'L  ■: 

'  the  visceral  pleura  by  an  empyema  dischar^ging  itself  thn.»uffh  the  air-:^:- 

saiLTCs-     In  medical  practice  this  cause  comes  next  to  phthisis  in  freu'ieLi.' 

In  1S69  a  man  aged  fortj-two  was  brooght  into  Gny*!  Hospital  Terr  ilU  and  djed  half 
an  boor  after.  He  was  foond  to  hare  acnte  pericarditis*  mediastinal  iaflanuaarion.  sad 
early  pleorisT  on  the  left  side.  Bat  the  principal  seat  of  disjaie  was  the  right  ptcvx 
cavity.  This  contained  fceCid  gas*  and  fonr  and  a  half  pints  of  dirt j  parolent  dud.  Ii 
the  upper  lobe  of  the  Inng  there  were  two  openings,  and  throngh  these  air  had  it^bt^ 
eatered.  Bat  the  palmooary  pleora  was  gangrenons  orer  an  area  of  two  sqaare  :acM 
and  the  substance  of  the  long  beneath  it  to  a  depth  of  kalf  an  inch.  That  the  plenrsij  vi* 
of  exceptional  seTcrity  was  evident  from  the  fact  that  there  was  sapparation  oct.<litf  .-u 
parietal  layer,  among  the  intcreosul  mnscles. 

There  still  remain  ca>es  in  which  the  air  is  not  derived  fr^^in  the  hiL:z  ^' 
alL  but  either  from  outside  the  chest,  or  from  some  part  of  the  alimeriar' 
canal.     .X**  ;i  t.».'riseuueii'--e  of  i»erf»>raiiou  of  the  thonuLt-   ^ull^   liiar  rr-   . 
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Physical  conditions  of  pneumothorax, — ^Few  hospital  physicianB  can 
have  failed  to  meet  with  cases  difficult  to  explain,  in  which  communication 
of  the  pleura  with  the  outer  air,  through  the  parietes  of  the  chest  or 
through  the  lung,  has  not  been  followed  by  pneumothorax.  In  most  cases 
pleural  adhesions,  at  or  in  the  near  neighbourhood  of  the  perforation,  afford 
a  probable  solution  of  the  difficulty,  and  their  presence  has  been  confirmed 
after  the  patient's  death.  But  certain  cases  seem  incapable  of  this  explana- 
tion. In  a  lecture  reported  in  the  '  British  Medical  Journal '  for  June  4th, 
1887,  Dr  Goodhart — after  referring  to  the  fact  that  pleuritic  effusion  may 
be  "  held  up,"  so  to  speak,  over  the  lung  instead  of  gravitating  to  the 
bottom  of  the  chest  (of.  p.  1088) — ^proceeded  to  comment  on  the  rarity  of 
pneumothorax  after  fracture  of  the  ribs,  particularly  in  young  patients, 
and  on  the  free  re-expansion  of  the  lung,  even  after  a  large  opening  has 
been  made  into  the  chest  by  paracentesis.  He  thought  there  must  be  some 
forces  at  work  to  allow  of  the  lung  becoming  inflated  again  by  inspiraticm 
different  from  those  of  physics.  Mr  Grodlee  replied  in  a  subsequent  number 
of  the  same  journal  from  the  surgical  point  of  view;  and  the  subject  was 
further  dealt  with  by  Dr  Samuel  West  in  his  interesting  Bradshaw  Lecture 
before  the  College  of  Physicians  in  the  same  year  {ibid,,  August,  1887). 
He  showed  experimentally  that  there  is  considerable  power  of  cohesion 
between  opposed  surfaces  of  serous  membrane,  and  attributed  to  this  cause 
the  fact  that  pneumothorax  does  not  occur  so  readily  as  one  might  have 
supposed. 

There  can  be  no  doubt  in  the  mind  of  any  physiologist  who  has  seen 
the  unfailing  and  immediate  collapse  of  the  lungs  which  follows  a  free 
incision  into  the  pleura  in  the  case  of  an  animal,  that  when  the  pressure  on 
the  inside  and  outside  of  the  lung  is  equal,  it  at  once  shrinks  to  the  bulk 
which  the  elasticity  of  its  tissue  permits.  This  is  proved  experimentally 
by  Bonders'  **  schema,"  and  by  a  similar  arrangement  of  the  dead  thorax 
with  manometers  to  gauge  the  pressure.  The  terrible  result  of  tapping  a 
healthy  pleura  when  the  other  lung  is  incapable  of  expansion  confirms  the 
conclusion  derived  from  more  frequent  and  harmless  experiments. 

Apart  from  any  mechanical  obstacle  to  separation  of  the  two  layers  of 
pleura,  either  from  adhesions  or  from  their  natural  cohesion,  it  is  obvious 
that  when  a  pleuritic  effusion  is  tapped  and  runs  out,  the  intra-thoracio 
pressure  must  be  greater  than  the  barometric  pressure  of  the  air  at  the 
time.  When  it  becomes  greater  with  expiration,  the  pus  or  serum  runs 
with  a  jerk ;  when  it  lessens  with  inspinition,  the  flow  lessens  also ;  when 
the  pressure  on  the  chest  becomes  negative,  the  flow  ceases  ;  or,  if  there 
is  not  enough  fluid  to  close  the  trocar,  air  is  sucked  in.  But  when  the 
orifice  is  closed  after  a  little  air  has  been  admitted,  no  more  will  enter; 
and  that  already  in  the  pleura  will  be  quickly  dissolved  by  the  remaining 
fluid,  or  will  be  absorbed  by  the  lymphatics  of  the  pleura — first  the  oxygen, 
and  then  the  nitrogen  and  carbonic  dioxide.  As  the  air  is  thus  absorbed, 
the  pressure  in  the  pleura  diminishes,  and  the  lung  again  expands.  Even 
if  a  large  opening  is  made  the  lung  is  not  emptied  of  air ;  it  is  only  reduced 
to  the  condition  observed  after  the  thorax  is  opened,  when  death  has 
occurred  from  some  disease  which  has  not  affected  the  thorax.  There  is 
no  camified  (i-.  e,  completely  airless)  lung  to  be  re-expanded  (p.  1087),  unless 
pleural  effusion  has  compressed  it  for  a  long  time.  As  soon  as  the  pressure 
on  its  surface  becomes  a  little  less  than  that  in  the  trachea,  the  compressed 
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lung  will  begin  to  expand  again,  if  not  mechanically  prevented   by  thick 
adhesions. 

Anatomy. — The  recognition  of  pneumothorax  in  the  dead  body  ife  not 
always  easy.  In  making  an  autopsy,  at  the  moment  when  the  knife  first 
enters  the  thorax,  the  air  can  sometimes  be  heard  to  rush  out  ;  or.  if  a 
puncture  is  made  with  a  trocar,  it  may  escape  in  a  jet,  so  as  to  bk»w  out 
a  lighted  match.  But  it  only  happens  when  the  pressure  in  the  pleura  is 
greater  than  that  of  the  atmosphere,  and  this  is  the  exception.  In  all 
probability  the  existence  of  air  in  the  pleural  space  is  oft^n  overlooked  u 
potft-mortem  examinations,  especially  in  the  bodies  of  phthisical  patients,  iii 
whom,  from  the  presence  of  extensive  adhesions,  the  collapse  of  the  lun?  h:v- 
been  only  partial.  The  best  way  of  making  sure  whether  there  Ls  pueum«>- 
thorax  or  not  is  to  pxmcture  the  chest  under  water,  which  may  l)e  done 
either  by  dissecting  off  the  tissues  from  the  ribs,  so  as  to  form  a  pouch  that, 
can  be  filled  with  water,  or  by  pouring  water  into  the  abdomen,  and  theii 
perforating  the  diaphragm  with  a  trocar.  When  pleuritic  effusion  is  pr?^ 
sent,  it  is  sufficient  to  shake  the  body  first :  if  there  is  any  air.  the  liquid 
will  be  found  frothy  when  the  chest  is  6pened. 

When  the  pneimiothorax  arises  from  perforation  of  the  visceral  pleura, 
the  aperture  by  which  the  air  entered  is  sometimes  plainly  visible  :  it  miy 
be  as  large  as  a  threepenny  piece.  More  often  it  is  covered  by  recently 
formed  lymph,  and  the  only  way  of  detecting  it  is  to  inflate  the  lung  ^ith 
bellows  through  the  trachea.  Or  it  may  have  become  completely  closed  bv 
adhesions  during  the  interval  between  the  occurrence  of  the  pneumothorax 
and  the  death  of  the  patient,  so  that  there  is  no  possibility  of  discoveriiig 
it  (see  Dr  Hughes'  case,  p.  1116).  It  is  most  commonly  situated  upon  thf 
lateral  surface  of  the  lung,  in  the  upj^er  lobe  near  its  lower  lx>rder,  or  iii 
the  lower  lobe  near  its  upper  border. 

The  chemical  nature  of  air  withdrawn  from  the  pleural  space  was  invt-?- 
tigated  by  Dr  John  Davy  in  1823,*  and  analyses  have  since  been  made  by 
other  chemists :  it  has  always  been  found  to  consist  mainly  of  nitrogen, 
and  the  amount  of  carbonic  acid  in  it  has  generally  been  greater  than  th:K 
of  the  oxygen ;  sulphuretted  hydrogen  has  been  present  when  the  othf  r 
contents  of  the  cavity  were  putrid.  Walshe  attributed  the  difference  nf 
this  pleiural  air  from  that  of  the  atmosphere  to  its  having  traversed  the 
lung  before  reaching  the  pleiura.  But  it  can  hardly  be  said  to  have  passi^ 
through  pulmonary  tissue,  and,  moreover,  its  composition  is  far  more 
altered  than  that  of  expired  air.  It  must,  therefore,  have  undergone  chauirf 
while  in  the  pleural  space,  either  from  the  solvent  action  of  the  liquid 
effusion,  or  from  absorption  by  the  pleural  membrane — i.  e.  by  the  lymph 
which  fills  it«  stomata  and  lymphatics,  and  by  the  subpleural  veins. 

The  secondary  pleurisy. — ^When  death  occurs  within  a  few  hours  after 
the  development  of  pneiunothorax,  the  cavity  of  the  pleura  is,  of  course. 
I  found  empty,  there  having  been  no  time  for  the  occurrence  of  effusion.  But 
•  in  other  cases  (at  least  such  as  are  seen  by  physicians)  an  empyema  is  the 
result  in  a  few  days,  and  it  may  begin  -within  twenty-four  hours.  A  stiiking 
exception  is  afforded  by  Vogel's  case,  already  quoted  (p.  1108>.  He  re- 
peatedly examined  his  patient  during  the  month  after  she  was  attacked. 
and  could  never  detect  the  slightest  indication  of  pleurisy. 

There  is  no  doubt  that  the  power  of  the  air  to  set  up  Bup|mration 

*  *  Phil.  Trans.'  for  that  year;  and  in  hia  collected  *  Betemrchei,'  vol.  ii,  p.  248. 
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depends  upon  its  containing  septic  microbes.  As  we  have  seen,  pneumo- 
thorax is,  in  most  cases,  due  to  the  rupture  of  a  phthisical  vomica  into 
the  pleural  space.  The  contents  of  the  vomica  must  generally  escape  with 
the  air,  and  they  are  probably  the  cause  of  the  pleurisy  which  follows. 
When  the  original  affection  is  a  sloughing  block  in  the  lung,  or  when  the 
pleura  is  perforated  by  a  malignant  oesophageal  growth,  or  by  a  hypo- 
phrenic  abscess  communicating  with  the  stomach,  the  consequent  inflam- 
mation is  peculiarly  severe  and  rapid  in  its  course. 

Of  this  we  had  an  instance  (Jane,  1890)  in  a  patient  with .  extensive  sero-pnralent 
effusion  on  the  right  side,  caused  hy  a  sloug^bing  abscess  perforating  the  diaphragm 
The  source  of  suppuration  here  was  a  cancer  of  the  stomacli. 

In  surgical  practice,  when  a  healthy  lung  is  wounded  by  fractured  ribs, 
pleurisy  is  often  absent. 

It  is  clearly  impossible  for  subcutaneous  emphysema  to  be  produced  by 
fracture  of  the  ribs  without  there  being  also  pneumothorax,  unless  the 
pleural  space  at  the  seat  of  injury  happens  to  have  been  closed  by  former 
adhesions.  But  in  cases  of  this  kind  we  have  often  failed  to  detect  any 
signs  of  the  presence  of  air  in  the  pleura  when  a  day  or  two  had  passed 
before  the  patient  was  examined.  So  that  air  must  often  be  absorbed 
very  rapidly  from  the  pleural  space;  and  this  conclusion  is  quite  in 
accordance  with  the  results  of  experiments  on  animals.  Cohnheim  says.  [ 
that  in  rabbits  it  is  not  possible  by  injection  of  air  into  the  pleura  to  cause  ; 
compression  of  the  lung  so  as  to  study  the  effects  of  pneumothorax,  because 
the  air  is  so  quickly  absorbed. 

Locality. — ^Walshe  found  of  eighty-seven  cases  of  perforation  of  a  tuber- 
culous lung  collected  from  various  sources,  fifty-five  on  the  left  and  thirty- 
two  on  the  right  side.  Douglas  Powell,  in  fifteen  cases,  found  ten  left  and 
five  right.  But  among  twenty-six  cases  of  pneumothorax  taken  from  the 
records' of  Guy's  Hospital  without  selection,  the  number  on  each  side  of  the 
chest  was  exactly  equal.  Of  the  83  cases  reported  by  Dr  Samuel  West,  there 
were  41  on  the  right  and  42  on  the  left  side  :  and  of  65  cases  (all  in  the 
course  of  1000  of  phthisis)  Dr  Fowler  found  29  on  the  right,  34  on  the  left, 
and  2  on  both  sides. 

Physical  signs. — ^Pneumothorax  is  sometimes  easy  of  diagnosis,  but 
sometimes  may  be  overlooked  up  to  and  even  after  the  patient's  death. 
Its  certain  recognition  depends  on  physical  examination  of  the  chest, 
for  the  pateint's  symptoms,  though  often  characteristic,  are  sometimes 
strangely  absent. 

In  general,  pneumothorax  is  to  be  suspected  whenever,  over  a  large  part 
of  the  chest,  but  on  one  side  only,  tympanitic  resonance  on  percussion  is 
associated  with  marked  deficiency  of  the  pulmonary  murmur. 

This  enfeeblement  or  absence  of  breath-soimds  is  a  very  important  and 
frequent  indication  ;  but  in  many  cases  there  is  marked  amphoric  breathing. 
This  is  not  due  to  the  passage  of  air  backwards  and  forwards  into  the 
pleural  cavity ;  but  to  the  resonance  of  a  large  cavity  full  of  air,  giving  its 
character  to  the  breath-sounds. 

The  voice,  like  the  breath,  may  either  be  less  audible  than  on  the 
healthy  side,  or  it  may  acquire  the  character  of  amphoric  bronchophony 
or  pectoriloquy.     Vocal  fremitus  appears  to  be  always  absent. 

The  percussion-note  is  over-resonant,  with  a  tympanitic  quality.  When 
air  escapes'  into  a  healthy  pleural  sac  the  sound  is  musically  clear  and  re- 
sounding.    But  if  the  air  should  accumulate  so  as  to  cause  extreme  disten- 
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aion,  it  may  at  length  become,  according  to  Walshe  and  some  otW 
authorities,  "  muffled,  toneless,  almost  dull,"  like  that  of  a  drum  tightened 
to  the  highest  possible  point;  and  with  all  escape  of  air  from  its  cayity 
prevented.  This  Skodaic  resonance  or  "  tympanitic  dulness  "  is  like  that  of 
a  tightly  distended  coil  of  intestine  (p.  1027 ).  More  frequenth'  the  reason 
why  the  i)ercus8ion-60und  in  pneumothorax  is  imperfectly  resonant  is  that 
the  pleura  itself  is  thickened;  the  chest  walls  fail  to  vibrate,  and  are  in- 
capable of  transmitting  the  percussion-note  to  the  air  within.  In  such  cate« 
one  may  obtain  osteal,  tracheal,  (»r  subtym))anitic  modilications  of  the 
percussion-sound  (cf.  supra^  p.  1026). 

Metallic  sounds, — There  still  remain  certain  physical  signs,  which  when 
present  are  striking  and  characteristic,  although  their  absence  is  no  argu- 
ment against  the  existence  of  pneumothorax. 

Laennec  described  metallic  tinkling*  as  a  sound  like  that  '*  produced 
in  a  metal  cup,  or  in  one  made  of  glass  or  porcelain,  by  gently  striking  it 
with  a  pin,  or  by  dropping  into  it  a  grain  of  sand.*'  He  described  it  as 
being  heard  when  the  patient  either  breathed,  or  spoke,  or  coughed.  It  is 
probably  most  often  caused  by  the  bursting  of  bubbles  of  fluid  in  a  large 
I  space  which  is  filled  with  air  and  has  a  smooth  surface.  In  other  wordy, 
metallic  tinkling  is  a  moist  sound,  or  rale,  modified  by  the  vibrations  of  the 
i  walls  of  a  large  air-containing  cavity.  Another  way  in  which  Laennec  be- 
lieved the  sound  may  be  produced  was  the  dropping  of  liquid  from  the  upper 
into  the  lower  part  <rf  the  pleural  space  when  it  contains  air  as  well  as  pus 
{gutta  cadtnn).  There  is  no  difficulty  in  understanding  how  the  sign  may 
be  produced  by  coughing,  but  metallic  tinkling  does  not  seem  to  arise  as  a 
mere  result  of  speaking.  What  is  then  heard  is  rather  an  echo  of  the  voice, 
which  acquires  a  metallic  quality  from  the  conditions  under  which  it  is  pro- 
duced. So  also  the  heart-sounds,  and  even  the  sound  produced  by  percu>>- 
sion  of  the  chest,  may  be  reverberated  with  a  similar  musical  quality.  The 
thin,  clear  '*  tick-tack ''  of  the  heart  in  pneumothorax  is  like  the  sound  of  a 
watch  or  a  child's  "  musical  cart,"  and  is  a  most  characteristic  sign. 

A  particular  kind  of  musical  echo  was  described  by  Trousseau  as  le  bruit 
d^airain.  Of  all  the  highly  consonating  signs  it  only  is  completely  under 
.  the  control  of  the  observer.  Metallic  tinkling  is  exceedingly  capricious, 
accompanying  certain  respiratory  movement*  and  being  absent  with  others, 
according  as  bubbles  happen  or  do  not  happen  to  burst.  Even  a  metallic 
echo  of  the  patient's  voice  may  probably  fail  to  be  heard  unless  he  speaks 
distinctly  and  with  a  certain  pitch  and  loudness.  But  the  bruit  d'airain 
can  not  only  be  determined  as  to  the  time,  but  the  sound  which  is  to  pro- 
duce it  can  be  varied,  until  one  obtains  a  satisfactory  result.  The  method 
of  eliciting  it  was  originally  given  in  the  '  Gazette  des  Hopitaux '  for  185l>. 
It  consists  in  applying  one's  ear  to  the  back  of  the  patient's  chest,  while  a 
third  person  Ktrikes  the  front  of  the  chest,  either  with  the  hammer  upon  the 
plessimeter,  or  with  one  coin  upon  another.  The  metallic  echo  which  re- 
sults is  sometimes  wonderfully  distinct,  and  there  are  probably  few  cases  of 
pneumothorax  in  which  it  is  absent.  One  may  sometimes,  however,  fail  to 
obtain  a  "  bell-sound  "  by  percussion  during  life,  and  yet  have  no  difficulty 
in  eliciting  it  from  the  dead  body  of  the  same  patient.  Traube  attributes 
this  fact  to  the  tension  of  the  air  in  the  pleural  space  being  lowered,  as  the 
result  of  cooling  of  the  tissues  after  death. 

The  succHSsion'Splash, — ^Another  sign  of  pneumothorax,  which  is  of  great 
*  Fr,  Tintementm^tallique.— (rfrift.  Metallklaog—GcrSiiaeb  d.  iiUIettdfin  TroflitM. 
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historical  interest,  is  "  Hippocratic  succussion."  To  obtain  it,  one  inajr 
shake  the  patient's  body  while  one  has  one's  head  pressed  against  his  chest ; 
but  sometimes  it  can  be  heard  at  a  little  distance  off,  and  the  patient  him- 
Hell  is  often  conscious  of  it  every  time  he  makes  an  abrupt  movement,  as 
in  stepping  downstairs,  or  sitting  up  in  bed.  It  is  nothing  else  than  the 
splashing  of  air  and  liquid  in  the  pleural  cavity.  It  is  therefore,  properly,  ^ 
a  sign,  not  of  pneumothorax,  but  of  pyopneumothorax.  The  following  is 
the  locus  ciassicus, 

"Another  malady.  When  the  time  grows  long  [after  an  inflammation 
of  the  chest  has  appeared],  then  the  fever  becomes  higher  and  the  cough 
increases,  and  the  patient's  side  pains  him,  and  he  can  no  longer  bear  to 
lie  on  the  sound  side  but  only  on  the  diseased  one,  and  his  feet  swell 
and  the  hollow  of  his  eyes.  Then,  when  fifteen  days  have  elapsed  since 
the  rupture  [i.  e.  the  bursting  of  an  abscess  into  the  pleura  as  the  result 
of  peripneumony,  for  that  was  the  Hippocratic  pathology  of  empyema], 
.give  the  patient  a  warm  bath  [or,  possibly,  bathe  the  affected  side  with  hot 
water]  and  set  him  upon  a  good  steady  stool.  Then,  while  a  friend  holds 
his  hands,  do  you  shake  him  by  the  shoulder  and  listen,  so  as  to  tell  on 
which  side  of  the  chest  there  is  a  splash  (\lMtfitf).  [The  word  i^u^os  denotes 
a  noise,  strepitus,  as  opposed  to  an  articulate  sound :  it  is  applied  to  doors 
banging,  armour  clanging,  and  streams  splashing.]  " — Hipp.,  '  De  Morbis,' 
lib.  ii,  cap.  xvi. 

In  such  cases  the  signs  of  pleuritic  effusion  are  to  be  observed,  as  well 
as  those  of  pneumothorax;  it  may  also  be  noted  that  alterations  of  the  / 
level  of  dulness  when  the  patient  changes  his  posture  are  generally  very 
conspicuous,  whereas  in  uncomplicated  pleurisy  they  can  seldom  be  made  : 
out  satisfactorily  (cf.  p.  1088). 

Dislocation  of  viscera. — ^In  most  instances  pneumothorax  is  attended 
with  lateral  displacement  of  the  heart.  Douglas  Powell  showed  (in  vol. 
lix  of  the  *  Med.-Chir.  Trans.')  that  the  mere  elasticity  of  the  opposite  lung 
drags  the  mediastinum  over  whenever  air  has  free  entrance  into  one  pleural 
Hpace,  without  there  being  of  necessity  any  excess  of  pressure  above  that 
of  the  atmosphere.  He  remarks,  however,  that,  in  some  cases  of  phthisis, 
consolidation  of  the  lung  on  the  side  opposite  to  the  pneumothorax  prevents 
the  mediastinimi  from  being  thus  displaced ;  and  probably  a  like  effect 
is  also  produced  by  consolidation  and  adhesion  of  any  considerable  part 
of  the  lung  on  the  side  of  the  pleural  affection,  or,  again,  by  the  rigidity 
and  thickening  of  the  pleura,  which  so  often  occur  in  cases  of  empyema 
before  perforation  takes  place.  Thus  one  must  not  expect  to  find  the  heart  ) 
beating  in  an  abnormal  position  in  those  chronic  cases  in  which  it  is  some-  I 
times  difficult  to  determine  whether  pneumothorax  is  or  is  not  present. 

Even  in  such  cases  it  is  possible  for  the  pressure  of  air  in  the  pleural 
t:avity  to  be  considerably  increased.  This  is  probably  due  to  false  membrane 
lying  over  the  aperture  and  acting  as  a  valve,  so  as  to  allow  air  to  enter  the 
cavity  during  inspiration,  but  hinder  its  escape  during  expiration.  Cohn- 
heim,  indeed,  declares  that  for  air  confined  in  the  pleural  space  to  retain 
for  any  length  of  time  a  high  pressure  after  closure  of  the  opening  by 
which  it  entered  is  impossible,  on  account  of  the  rapidity  with  which  it 
undergoes  absorption.  But  it  is  certain  that  among  17  cases  collected 
hy  Powell  there  were  12  in  which,  after  death,  the  pressure  was  found  to 
he  above  the  atmospheric  pressure,  the  difference  amountisig  in.  these  cieuies 
to  that  of  a  column  of  from  five  and  a  half  to  seven  inches  of  water^  .  When 
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the  adjacent  organs  are  capable  of  yielding  to  it,  one  cannot  be  8ur[»riHed 
that  the  elastic  force  exerted  by  air  in  the  pleural  cavity  should  diBplait? 
them  even  more  than  they  are  displaced  by  liquid  eflfusion.  Thus  Dr  <»ee 
speaks  of  the  diaphragm  as  being  pushed  down  so  that  the  upper  surface 
of  the  liver  lies  below  the  level  of  the  anterior  costal  margin,  and  jwfr- 
cussion  yields  a  tympanitic  sound  in  the  right  hypochondrium.  The  inter- 
costal spaces,  too,  may  be  flattened  or  bulging:  and  the  affected  side  of 
the  chest  may  be  obviously  enlarged  as  well  as  motionless. 

Diagnosis. — The  limitation  of  the  physical  signs  to  one  side  of  the 
chest  obviously  suffices  to  exclude  the  possibility  of  their  being  due  t«» 
emphysema,  which  from  the  time  of  Laennec  has  been  given  as  the  disease 
most  needing  distinction  from  pneumothorax ;  in  practice  the  two  are  not 
in  the  least  likely  to  be  counfounded. 

If,  when  distension  of  the  pleura  with  air  is  extreme,  the  percussion- 
sound  becomes  muflied  and  toneless,  this  never  reaches  such  a  ]>oint  that 
the  case  could  be  supposed  to  be  one  of  liquid  effusion. 

In  vol.  xi  of  the  *  St  Bartholomew's  Hospital  Reports/  Mr  Butlin 
recorded  an  example  of  rupture  of  the  diaphragm,  with  escape  of  the  diN- 
tended  stomach  and  colon  into  the  left  pleural  cavity :  it  was  the  result  of 
a  severe  crush  between  the  buffers  of  two  railway  coal-waggons,  and  wa^ 
dii^nosed  during  life  as  traumatic  pneumothorax. 

But  in  general  the  only  cases  which  are  attended  with  doubt  are  those 
in  which  air  is  confined  to  a  limited  portion  of  the  pleural  space.  Thus. 
at  the  upper  part  of  the  chest  it  might  very  likely  be  impossible  to  diagnosis 
a  localised  pneumothorax  from  an  exceedingly  large  vomica.  It  is  doubtful, 
however,  whether  limited  pneumothorax  ever  occurs  in  that  position,  and 
perhaps  the  cases  that  have  been  admitted  as  open  to  question  have  all 
been  examples  of  vomicae  attended  with  unusual  signs,  such  as  metallic 
tinkling,  or  Hippocratic  succussion-splash.  At  the  base  of  the  chest,  a 
cavity  within  the  lung  of  sufficient  size  to  be  mistaken  for  pneumothorax  l" 
a  thing  almost,  if  not  quite  unknown. 

It  is  possible  that  during  the  contraction  of  an  empyema  on  the  left 
side,  the  diaphragm,  with  the  stomach,  may  be  drawn  upwards  so  far  that 
percussion  may  yield  a  tympanitic  sound  over  a  considerable  area,  where 
complete  dulness  might  have  been  expected.  A  similar  condition  may  al^ 
arise  when  the  lung  is  affected  with  cirrhosis.  Probably  one  might  avoid 
an  error  of  diagnosis  by  re-examining  the  patient  after  having  made  him 
swallow  a  large  quantity  of  fluid. 

A  subdiaphragmatic  abscess,  which  arose  from  a  perforating  ulcer  of  the 
stomach,  and  consequently  contained  air,  has  been  mistaken  for  pneumo- 
thorax. 

The  mistake  which  is  most  easily  made  is  not  that  pneumothorax  i^^ 
mistaken  for  any  other  condition,  or  anything  else  mistaken  for  it,  but  that 
its  presence  is  overlooked.  This  is  due  to  the  fact  that  the  clinical  sym- 
ptoms of  pneumothorax,  though  often  striking  in  character,  are  sometimes 
absent,  and  so  the  physical  signs  are  not  sought  for. 

Symptoms, — The  amount  of  dyspnoea  produced  by  the  escape  of  air  in^> 
the  pleural  sac  depends  upon  two  conditions :  first,  upon  whether  the 
patient's  vital  functions  are  or  are  not  being  actively  carried  on  at  the 
time;  and,  secondly,  upon  whether  he  has  or  has  not  been  aocustomed  to 
make  full  use  of  the  lung  on  that  side  in  breathing.  A  healthy  penon 
always  experiences  great  distress  when  attacked  with  pneumothorax :   and 
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among  phthisical  patients  the  distress  is  greater  in  those  ^ho  are  able  to 
take  food  and  to  bear  exertion,  and  also  if  the  least  affected  lung  is  the  ^4it 
of  pneumothorax.     It  acc<Mrdingly  reaches  its  maximum  when  a  man  who 
has  one  lung  extensively  diseased,  but  whose  health  is  not  vet  serrously  ( 
afiFected,  is  suddenly  attacked  with  pneumothorax  on  the  opposite  side.     A  ' 
directly  fatal  result  is  then  inevitable.     Accordingly  pneumothorax  has  to  » 
be  remembered  among  the  possible  causes  of  sudden  death  in  persons  who  ) 
are  walking  about  and  earning  their  living.     One  morning,   in  the  year 
1874,  there  was  brought  into  Guy^s  Hospital  the  body  of  a  man  wiio  had 
fallen  dead  while  on  his  way  to  his  work ;  he  was  found  to  have  pneumo- 
thorax on  the  right  side,  and  chronic  phthisis  of  the  left  lung. 

On  the  other  hand,  if  air  escapes  into  the  pleura  of  a  person  who  is 
wasted,  and  whose  functions  are  already  at  a  low  ebb,  and  especially  if  the 
lung  on  that  side  has  before  been  rendered  almost  useless  by  advanced 
tubercular  disease,  the  supervention  of  the  pneumothorax  may  give  rise  to 
no  symptoms  whatever.  This  fact  ws^s  stated  in  the  '  Medical  Gazette '  tor 
1844,  by  Dr  Hughes,  who  was  one  of  the  best  auscultators  of  that  day. 

In  persons  who  are  in  the  last  stage  of  phthisis,  it  is  possible  for  pneu- 
mothorax to  produce  a  shock  that   may   be  jiirectly  fatal,   without   any    j 
warning  symptoms.     The  patient  is  perhaps  found  dead  in  bed,  and  nothing   j 
has  occurred  to  attract  the  attention  of  the  nurse. 

Between  the  two  extremes  just  described  there  are  all  d^rees  of 
severity  in  the  symptoms  of  pneiunothorax.  The  most  typical  but  the 
least  frequently  seen  are  cases  in  which  the  patient  is  suddenly  seized  with 
an  agonising  pain  in  the  side,  and  has  a  sensation  of  something  having 
given  way,  or  possibly  of  a  stream  of  air  or  of  water  trickling  down  within 
his  chest.  His  dyspnoea  is  extreme;  the  respirations  may  reach  forty  or 
even  sixty  in  the  minute,  while  the  beats  of  the  heart,  although  accelerated* 
are  not  so  to  any  proportionate  extent.  The  pulse  is  small,  the  radial 
arteries  being  imperfectly  filled  as  a  consequence  of  the  deficient  flow 
through  the  obstructed  lungs.  The  hands,  the  feet,  the  cheeks,  the  lips, 
and  the  visible  mucous  membranes  become  cyanosed;  the  e2i[tremities  and 
the  tongue  itself  feel  cold ;  a  cold  sweat  breaks  out  over  the  body ;  the 
temperature,  even  in  the  rectum,  falls  considerably.  The  voice  is  weak, 
or  reduced  to  a  whisper,  and  the  patient  cannot  cough.  He  is  usually 
obliged  to  sit  up  in  bed,  sometimes  inclining  towards  the  affected  side, 
sometimes  towards  the  healthy  one. 

Prognosis. — ^In  some  cases  of  pneumothorax  the  symptoms  continue  | 
unabated  until  the  death  of  the  patient,  which  may  take  place  after  a  few 
hours,  or  in  a  day  or  two.  But  in  other  cases  they  subside  as  the  shock  of 
the  accident  passes  off;  the  breathing  may  remain  rapid  and  yet  the 
patient  may  experience  little  or  no  distress.  In  some  very  exceptional 
instances  the  air  gradually  undergoes  absorption,  and  complete  recovery 
takes  place.  Vogel's  case,  referred  to  above  (p.  1008),  was  probably  one  of 
these. 

The  following  case,  reported  by  the  late  Dr  Hughes  in  the  '  Guy's  Hos- 
pital Reports'  for  1852  (2nd  series,  vol.  viii,  p.  20),  is  a  proof  that  the 
perforation  in  the  limg  may  be  occluded. 

Mii8  P — ,  »t.  26,  had  a  ilight  at^ck  of  hsDinoptysis  the  preceding  year,  and  a  brother 
had  died  of  consamption.  She  saffered  from  coogb,  pain  in  the  right  side,  and  dyipnoM 
on  exertion.  There  was  dnlneM  nnder  the  right  claride.  After  an  attack  of  pleority  on 
the  right  tide  in  December,  1860,  Dr  Hnghes  found  tympanitic  resonance  on  the  nght 
side   except   over   the   apex   of    the  Inng  and  behind,   with   amphoric  breath-sounda. 
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metallic  resonance  of  voice  and  cough,  and  luccosaion-spUitb  on  movemeDt.  Tbere  I 
been  no  sudden  attack  of  dyspncBa.  She  somewhat  improved  under  treatmeiit,  but 
April,  1851,  Dr.  Huglies  found  her  much  worse  with  signs  of  exteasiTe  effusion.  1 
right  side  was  tapped  in  May  with  much  relief,  and  all  the  signs  of  pneumotborax  return 
These  were  again  replaced  by  those  of  hydrothorax  until  she  was  again  tapped  in  Ja 
She  was  much  better  for  a  time,  and  able  to  visit  the  Exhibition  in  Hyde  Park 
September,  but  disease  of  the  pelvic  bones  showed  Itself,  the  symptoms  of  phthisis  increaa 
and  she  died  in  May,  1852. 

At  the  autopsy,  the  right  pleura  whs  found  universaUy  adherent,  and  it  contained  abc 
^  oz.  of  8ero*purulent  fluid  without  any  sir.  The  lung  showed  tubercles  and  cavitati 
with  calcareous  deposit,  but  it  was  not  solidified.  Careful  experiments  showed  that  wh 
the  lung  was  placed  under  water  no  bubbles  could  be  seen  when  it  was  inflated  with  i 
During  the  last  ten  months  of  the  patient's  life  there  had  been  no  sign  of  pnenmothon 
but  unequivocal  signs  of  air  entering  an  expanded  lung.  It  really  appears  that  the  cv 
-of  pneumothorax  is  in  this  case  little  short  of  actual  demonstration. 

What  usually  happens  is  that  after  a  few  days  pleurisy  sets  in.  Eve 
then  it  is  not  impossible  for  the  disease  to  subside.  In  two  cases  Walsl 
«aw  all  signs  of  air  and  fluid  in  the  pleura  disappear  in  the  course  of  tn 
months  ;  in  all  probability  the  exudation  was  sero-fibrinous.  As  a  ml 
when  an  empyema  follows  pneumothorax  the  patient's  best  chance  of  r 
covery  is  for  a  free  external  opening  to  be  made  so  as  to  allow  the  cavity 
become  oblitei^ated  by  granulation.  The  same  treatment  is  necessai 
when  the  entrance  of  air  into  the  pleura  is  secondary  to  pleurisy. 

In  cases  in  which  there  is  already  advanced  phthisis  the  safest  plan 
not  to  interfere. 

There  is  ijood  reason  to  believe  that  if  the  immediate  effects  of  imemii 
thorax  are  got  over,  the  destructive  process  in  the  perforated  lung  is  check 
or,  in  some  cases,  entirely  arrested.  No  fresh  infection  can  take  plac-e  wh^ 
the  access  of  blood  is  cut  off,  no  haemoptysis  can  occur,  and  the  ulcerati 
and  septic  processes,  with  abundant  secretion  of  pus,  must  be  to  a  njc 
extent  diminished.  And  this  probability  is  borne  out  by  experience. 
1872  Czernicki  (*  Gaz.  hebd.')  drew  attention  to  the  fact  that  in  soi 
phthisical  patients  the  supervention  of  pneumothorax  leads  to  an  improi 
ment  in  the  jjjeneral  symptoms,  and  to  cessation  of  expectoration,  effe< 
which  can  only  be  ascribed  to  anaemia  of  the  diseased  lung  after  its  i-^ 
lapse.  The  same  condition  of  the  carnified  lung  explains  cases  in  whi 
severe  haemoptysis  has  been  stopped  by  the  oi^-currence  of  pneumothorax. 

Traube  relates  a  case  of  pneumothorax  occurring  in  a  woman  who  h 
been  attacked  by  it  some  years  before  he  first  saw  her,  and  in  whom  sev 
years  later  scarcely  any  physical  signs  were  discoverable.  She  looked  we 
and  could  even  walk  uphill  without  discomfort.  The  history  pointed 
phthisis,  for  she  had  previously  had  a  febrile  illness,  with  night-swea 
cough,  and  haemoptysis. 

As  a  rule,  death  occurs  within  two  or  three  weeks  after  perforation 
the  plemra.     Traube  insisted  on  the  rapidity  with  which  emaciation  a 
vances  in  many  causes.     (Edema  of  the  limbs,  and  even  of  the  face,  son 
times  develops  itself ;  and  the  urine  is  sometimes  albuminous. 

On  the  other  hand,  it  is  siUTprisinjr  how  long  a  pyopneumothorax  m 
bie  tolerated,  and  how  little  discomfort  it  causes.  The  patient  is  sometim 
able  to  take  horse  exercise,  and  thus  may  hear  the  fluid  splashing  within  I 
chest  while  he  is  ridinir. 


Treatment. — In  cases  of  pneumothorax  a  great  deal  can  be  done 
diminish  the  patient's  sufferings,  and  perhaps  to  avert  a  fatal  terminatio 
Cupping,   dry  or  wet,  often  gives  remarkable  relief,  and  Teneaection 
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probably  Btill  more  efficacious.  A  small  dose  of  moq>hia  should  be  injected 
subcutaneously,  or,  as  Walshe  recommended,  a  little  chloroform  may  be 
giTen  by  inhalation  from  time  to  time. 

If  great  enlargement  of  the  side  and  depression  of  the  diaphragm  make 
it  probable  that  the  pressure  of  air  within  the  thorax  is  greater  than  the 
atmospheric  pressure,  paracentesis  should  be  performed  with  a  small  trocar. 
But  displacement  of  the  heart  alone  is  not  evidence  of  increased  pressure : 
it  may  be  due  to  the  elasticity  of  the  mediastinal  tissues.  Friiutzel  appears 
to  have  tapped  for  pneumothorax  rather  frequently,  and  he  quotes  a  disser- 
tation of  Barensprung,  in  which  are  recorded  a  number  of  cases  treated  in 
this  way  with  (tuccess.  Dr  Hughes  only  advised  paracentesis  in  urgent  cases, 
and  this  has  since  been  our  practice  at  Guy's  Hospital.  It  is  also  advised 
by  Mr  Godlee  in  traumatic  cases.  When  there  is  hydropneumothorax  pre- 
sent in  a  case  of  phthisis,  the  case  is  better  left  alone,  unless  excessive 
dyspnoea  should  compel  surgical  interference. 
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Abrin,  16 

AchondroplaBia,  538 

Acromegaly,  547 

Actinomycosis,  431 

Adenoma,  91 

iGgophony,  1038,  1090 

Aerobic,  20 

-SJtiology,  6 

Agraphia,  739 

Ague,  385 

Albuminuria,  118,  162,  172,  177 

238,  275,  292,  311,  327 
Alcoholic  insanity,  997 

—  neuritis,  595 

—  neuroses,  942,  947 

—  paralysis,  595,  639 
Amoeba  of  malaria,  397 
Anaemia  of  cord,  633 
Anaesthesia,  573 

—  hysterical,  958 
Anopheles,  398 
Anorexia  nervosa,  97 1 
Anthrax,  415 
Apliasia,  735-745 
Aphthae  epizootic®,  428 
Apoplexy,  746-761 
Arsenical  paralysis,  851 
Arteries,  cerebral,  disease  of,  717 
embolism,  718 

rupture,  723 

thrombosis,  719 

Arthritis,  465 

—  deformans,  518 

—  gonorrhoeal,  511 
Arthropathy  in  tabes,  696 
Ascending  paralysis,  637 
Ataxia,  692 

—  cerebellar,  707 

—  Friedreich's,  705 

Ataxic  spastic  paraplegia,  706 

Atelectasis,  1055 

Atrophic  paralysis,  661,  676 

chronic,  668 

with  spasm,  672 

of  adults,  667 

of  children,  662 

subacute,  of  Dnchenne,  676 


Athetosis,  737 
Atrophy  of  brain,  847 
Aura,  914 
Auscultation,  1029 
—  of  the  voice,  1037 

i 

,    Bacilli,  19 ;  see  Microphytes 
;     Bacteria,  19 ;  see  Microphytes 
185  198  I    ^****8  ^^  treatment  of  fever,  151 
'  '    Bedsores,  156,  611 
!    Bell  sound,  1112 
I    BelVs  palsy,  577 
f    Beri-beri,  303 
'    Black-water  fever,  391 
Bladder  in  paraplegia,  609 
Birth-palsy,  896 
Brachial  neuralgia,  558 
—  paralysis,  567 
Brassfounders'  ague,  953 
Bronchial  breathing,  1032 
I     Bronchophony,  1037 
I     Bubonic  plague,  261 
I     Bulbar  paralysis,  677 

I acute,  682 

;     Bronchiectasis,  1069 
I     Bronchitis,  1049-1078 
—  plastic,  1078-1082 


Cachexia  strumipriva,  1019 
Caisson  palsy,  534 
Cancer,  seat  of,  78,  95 
Cancroid,  93 

Capillary  bronchitis,  1053 
Camification,  1056 
Caseation,  365 
Catalepsy,  971 
Carbuncles,  446 
Carcinoma,  91-103 
Causation  of  disease,  6 
Cerebellar  ataxia,  707 

—  tumour,  777 
Cerebral  abscess,  788 

—  diseases,  716 
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Cerebral  embolism,  718 

—  hsemorrhage,  723-848 

—  softening,  761^847 

—  tumours,  764-850 
Chancre,  339 

Charcofa  joint  disease,  528 
Chemotaxis,  23 
Cheyne-Stokes  breathing,  1043 
Chicken-pox,  205 
Chiragra,  465 
Cholera,  270-291 
Chondroma,  81 
Chorea,  880 

—  major,  859,  973 
Classification,  11, 104 
Clonus,  608 

Co-existence  of  specific  diseases,  726 
Collapse  of  lung;  1088 
Colloid  cancer,  94 
Coma  in  diabetes,  447 

—  vigil,  119 

Compression  paraplegia,  612 
Cough,  1044 

Congenital  syphilis,  354-360 
Consonance,  1037 
Constitution,  9 
Contagion,  15, 16,  n.  17 
Corpus  caUosum,  783 
Cortex  of  brain,  778-782 
Cracked-pot  sound,  1027 
Craniotabes,  534 
Crepitation,  1036 
Cretinism,  1015 

Crisis,  35 

Criteria  of  specific  contagia,  18 

Croup,  318 

Cruveilhiers  paralysis,  668 

Cyanosis,  1050 

Cylindroma,  93 

Cyrtomoter,  1040 


D. 


Deafness  and  otorrhcoa.  165,  177 

Delirium  tremens,  942 

Delusions  in  insanity,  992 

Dementia  paralytica,  838-847 

Dengue,  299 

Dental  neuralgia,  558 

Diabetes,  435-464 

Diagnosis,  4 

Diapcdesis,  49 

Diarrhcea  in  enteric  fever,  117 

Diazo-reaction,  118 

Dilatation  of  bronchi,  1069 

Diphtheria,  316 

Diplegia  facialis,  579 

Disease  and  Health,  3 

Disinfection,  28 

Dislocation  of  thoracic  viscera,  1113 

Disseminated  sclerosis,  708 

Distribution  of  cancer,  100 

Diver's  palsy,  634 

Dothienenterie,  112 

DuhinVs  disease,  896 

Duct  cancer,  93 

Dulness  and  resonance,  1023  4 


Dura  mfl 
DyspnoBi 
—  phren 


Eclamps 
Embolls 

—  in  ch4 
Emphys 
Empyen 
Enchon( 
Endocai 
Enteric 
Epidemi 

—  f  evei 
Epileps] 
Epilepti 
Epistax: 
Epitheli 
Equinia 
Brh*8  ju 

—  para' 
Ergotis] 
Erysipe 
Exanth 

206 
Exudat: 


Facial  i 

—  para 

—  spas 
Farcy,  - 
Fasti  gi 
Fatigue 
Febricv 
Festinfl 
Fever, 
Fevers, 
Fibroni 
Fluid  > 
Foitid 
Fomitti 
Foot-ai 
Fort.ifi< 
Friedn 
—  spa 
Fungi, 


Gangr' 
Generi 
Germa 
Giant- 
Gilles 
Gland 
Glioni 
Globu 
Glossy 
Glyco'j 
Gonor 
Gout, 
(iouty 
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(iranuloma,  60 
Groy  granulations,  363 
Grippo,  222 
Ground  water,  286 
Gummata,  347 

H. 

Handicraft  spasms,  861 
Htemamujba  malarias,  298 
Ha>matoma  of  dura  mater,  83o 
Hoematomyelia,  629 
Hsemorrhage,  cerebral,  723 

—  from  bowels,  122,  155 
Headache,  910 
Heat-stroke,  938 
Hemicrania,  899 
Hemiparaple^a,  647 
Hemiplegia,  728 
Hooping-cough,  214 
Huntingdon's  chorea,  895 
Hutchinson's  teeth,  358 
Hydrocephalus,  823 
Hydrophobia,  403 
Hyperpyrexia,  37,  491,  505 
Hypertrophy  of  brain,  850 

—  of  lungs,  1068 
Hypnotism,  973 
Hypochondriasis,  976, 988 
Hypopyrexia,  42 
Hysteria,  956 
Hysterical  paralysis,  642 


Idiocy,  1010,  1015 

Idiosyncrasy,  7 

Imbecility,  1010 

Immunity,  23 

Infantile  paralysis,  662 

Infection,  15,  67 

Inflammation,  43 

Influenza,  222-231 

Insanity,  979 

Inspection  of  chest,  1040 

Insular  sclerosis,  708 

Intercostal  neuralgia,  559 

Intra-venous  injection  in  cholera,  290 

in  diabetes,  463 


Jacksonian  epilepsy,  775 


Keratoid  cancer,  93 
Knee-jerk,  608 

—  in  diabetes,  445 

—  in  insular  sclerosis,  710 

—  in  tabes,  695 

L. 

Labio-glosso-laryngeal  paralysis,  677 
Landry's  paralysis,  637 
larynx  in  diphtheria,  825 


Larynx  in  enteric  fovor,  136 

Lead  palsy,  597 

Legal  aspects  of  insanity,  1000-1010 

Leucocytes,  50 

Lingual  paralysis,  588 

Lipsemia,  449 

Lipoma,  81 

Localisation  in  the  cord,  602 

Locomotor  ataxia,  690 

Lues,  335 

Lumbago,  509 

Lymphadenoma,  83 

Lymphoma,  83 

Lympho-sarcoma,  83 

Lysis,  35,  119 


M. 

Malaria,  384,  392 
Malleation,  859 
Mallein,  425 
Malignancy,  74-79 
Malignant  pustule,  418 
Malta  fever,  302 
Mania,  983 

—  paroxysmal,  936 
Measles,  160-168 
Mediterranean  fever,  302 
Melacosteon,  543 
Melancholia,  988 
Mihiiere's  disease,  932 
Meningeal  tumour,  615 

—  haemorrhage,  157,  835,  896 
Meningitis,  basal,  812 

'    —  cerebral,  197 

—  epidemic,  813 

—  spinal,  657 
Mental  disorders,  979 
Meralgia  paresthetica,  560 
Mercurial  tremors,  952 
Metallic  tinkling,  1112 
Miasm,  16 

Microbe,  20 
Microphyte,  20 
Microphytes  of  anthrax,  418 

—  of  cholera,  282 

—  of  diphtheria,  320 

—  of  enterica,  138 

—  of  erysipelas,  307 

—  of  glanders,  425 

—  of  gonorrhoea,  517 

—  of  influenza,  229 

—  of  Malta  or  Mediterranean  fever,  303 

—  of  relapsing  fever,  257 

—  of  tetanus,  374 

—  of  tubercle,  368 

—  of  yellow  fever,  296 

—  speciflc,  19 
Migraine,  898 
Miliary  fever. 
Miners'  nystagmus,  866 
MollitieB  ossiom,  543 
Moral  insanity,  098 
Morbilli,  160 
Morphia  habit,  934 

I    MorUm'i  neuradgia,  560 
i    Mosquitoes  and  agoe,  898 
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P«^0oiip  Bt<>ob,  117 
Pectoriloquy^  IC^7 
Pelvic  ajmptomB,  612 
PercoBHiou,  1022 
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—  gont,  5  IS 

—  nodtdea,  48M 
Rheamatism,  46S 
^-  ctronic*  508, 518 

—  gonorrhiJ^  511  - 

—  in  ebildren,  489 

—  miiscnlaT,  500 
RbeuxoaWid  lulhrttcA,  Mh 
Efaom^ua,  1085,  1050 
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Eicket«,5ao 

EuntA  Midoaicoa,  375 


INDEX 


1123 


Rdtheln,  182 
Rubella,  182 
Rubeola,  160, 182 


S. 


Sabro-shaped  tibia,  534 
Salaam  palsy,  859 
Saltatorial  spasms,  858 
Saprsemia,  62 
Sarcoma,  84-87 

—  multiple,  88-90 
Saturnine  gout,  475 
Scarlatina,  169-181 
Sciatica,  563 
Scirrhus,  92 
Sclerosis,  insular,  708 

—  disseminated,  .708 

—  of  brain,  848 

—  of  cord,  649 

—  of  posterior  columns,  698 
Sclerotitis  in  gonorrhoea,  515 
Scurvy  and  rickets,  536 
Septicemia,  62 

Serratus  magnus,  paralysis  of,  567 
SibUus,  1035,  1050 
Signs  and  symptoms,  6 
Skodaic  resonance,  1026 
Smallpox,  187 
Soil-water,  286 
Somnambulism,  972 
Spastic  paraplegia,  651,  896 
Spinal  meningitis,  657 
Spirillum.  19 
Spirochaeta,  19 
Spirometer,  1041 
Spleen  in  ague,  392 

—  in  anthrax,  419,  421 
and  rickets,  523 

—  in  enterica,  116,  136 

—  in  rickets,  535 
Spondylitis  deformans,  515 
Sputa,  1045 

Squamous  cancer,  93 

Staphylococci,  19 

Statistics  of  cerebral  embolism,  719 

—  of  tumours,  768 

—  of  chorea,  888-889,  892 

—  of  diseases  of  the  cord,  715 

—  of  pleurisy,  right  or  left  side,  1092 

—  of  rheumatism,  488,  491,  500 
Stethoscope,  1029 
Strabismus,  583 
Streptococci,  19 

Stupor,  active  and  passive,  991 
Succussion-splash,  1113 
Simstroke,  938 
Sweating  sickness,  268 
Symptoms  and  signs,  5 
Synocha,  158 

Syphilides  of  the  skin,  341-344 
Syphilis,  335-360 
Syringomyelia,  631 


Tabes  dorsalis,  690 
Temperament,  9, 10 
Temperature,  37 

—  subnormal,  42 
Tender  points,  555 
Tetanilla  (tetany),  866 
Tetanus,  373 
Therapeutics,  10 
Thermometry,  33 
Thermotaxy,  32 
Thomten's  disease,  872 
Thrombosis  of  cerebral  arteries,  719 
sinuses,  833 

Tic  convulsif ,  853 

—  douloureux,  566 

—  mental,  860 
Tophi,  468 
Trance,  791 
Trauhe's  plugs,  1072 
Tremors,  709,  874,  952,  954 
Tuberculosis,  362 
Tubular  breathing,  1032 
Tumours,  73 
Tympanites,  118 

Tympanitic  dulness  and  resonance,  1026 
Typhoid  fever.  111 
Tophus,  232-250 

—  abdominalis.  111 

U. 

Ulnar  paralysis,  569 
Uric  acid  in  gout,  468 

V. 

Vaccination,  201,  204 
Vaccinia,  201,  203 
Varicella,  205-210 

—  prurigo,  209 
Variola,  187-201 

Veins,  arborescent  girdle  of,  1057 
Vertebral  disease,  612, 614,  615 
Vertigo,  770,  931,  932,  934 
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